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Invenergy California Ridge Wind Energy Project

1.0 INTRODUCTION

1.1  PROJECT SUMMARY

California Ridge Wind Energy LLC (California Ridge), a wholly owned subsidiary of Invenergy
Wind LLC (together with its subsidiaries, Invenergy), submits this application for a Special Use
Permit (Application) to construct the California Ridge Wind Energy Project (Project). The Project is
located in Vermilion and Champaign counties, Illinois (Figure 1-1 and Figure 1-2), in the townships
of Pilot, Ogden, and Compromise. This Application is for the Champaign County portion of the
Project. The Project will be approximately 214 megawatts (MW) in size, consisting of up to 134
wind turbines of the 1.6-100 MW model manufactured by General Electric (GE). An anticipated
166 MW will be in Vermilion County and 48 MW in Champaign County. Currently, 30 turbines are
planned for Champaign County.

The purpose of this Application is to assure that any structures—and equipment connected to such
structures—used in the development and productions of wind generated electricity in Champaign
County are safe and effective. It is also to facilitate economic opportunities for local residents. The
Project area was selected based on wind resources, compliance with zoning requirements, land use,
and proximity to existing transmission infrastructure. The Champaign County Ordinance
(Ordinance) is designed to govern the permitting and building of 10 MW, or greater, wind energy
conversion systems and substations that generate electricity to be sold to wholesale or retail markets.
The Ordinance is not intended to preempt other applicable state and federal laws and regulations.

Invenergy is a leading clean energy company focused on the development, ownership, operation,

and management of large-scale electricity generation assets in the North American and European

markets. Invenergy’s electric generation assets primarily include large scale wind energy, solar, and
clean, natural-gas fueled electric generating facilities.

Founded in 2001, Invenergy has a superior track record in the energy industry and a highly
experienced management team. The members of Invenergy’s senior management team have an
average of approximately 20 years experience in diverse areas of the energy market including
development, engineering, construction, finance, operations, asset management, and energy trading
and contracting.

Invenergy is headquartered in Chicago, Illinois, and has North American regional offices in Austin,
Denver, Washington D.C., and Toronto. Table 1-1 lists Invenergy’s completed wind projects and
those currently under construction.

Champaign County 1-1 July 2011
Wind Energy Special Use Permit Application
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Table 1-1
Invenergy’s Completed Wind Projects and Projects Under Construction
Wind Project Location Status Size of Facility
Bishop Hill II Illinois Under Contract 68.0 MW
Conestogo Ontario Under Contract 88.5 MW
Darlowo Poland Under Contract 250.0 MW
Gratiot Michigan In Construction 200.0 MW
Bishop Hill Illinois In Construction 200.0 MW
White Oak® Illinois In Construction 150.0 MW
Le Plateau Quebec In Construction 138.5 MW
Vantage Washington Operating 90.0 MW
Beech Ridge West Virginia Operating 100.5 MW
Raleigh Ontario Operating 78.0 MW
Grand Ridge II, IIT & IV Illinois Operating 111.0 MW
Sheldon New York Operating 112.5 MW
Turkey Track Texas Operating 169.5 MW
McAdoo Texas Operating 150.0 MW
Ashtabula ¥ North Dakota Operating 48.0 MW
Willow Creek Oregon Operating 72.0 MW
Grand Ridge [ Illinois Operating 99.0 MW
Stanton Texas Operating 120.0 MW
Camp Springs [ & II Texas Operating 250.5 MW
Forward [ & 11 Wisconsin Operating 129.0 MW
Logan (" Colorado Operating 201.0 MW
Victory @ [owa Operating 99.0 MW
Centennial ® Oklahoma Operating 120.0 MW
Judith Gap Montana Operating 135.0 MW
Wolverine Creek [daho Operating 64.5 MW
Spring Canyon Colorado Operating 60.0 MW
Tymien Poland Operating 50.0 MW
Buffalo Mountain Tennessee Operating 27.0 MW
Notes:
@) Sold to FPL
@ Sold to MidAmerican Energy
@ Sold to Oklahoma Gas & Electric
@ Sold to Otter Tail Corporation
) Sold to NextEra
July 2011 1-2 Champaign County
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Invenergy

California Ridge Wind Energy Project

1.2  APPLICANT INFORMATION

One special-purpose Delaware limited liability company was created in order to develop, permit,
finance, construct, own, and operate the Project. Contact information for each company is:

Invenergy Wind LLC

One South Wacker Drive
Suite 1900

Chicago, IL 60606
Phone: (312) 224-1400
Fax: (312) 224-1444

1.3 PROJECT CONTACTS

California Ridge Wind Energy LL.C

One South Wacker Drive
Suite 1900

Chicago, IL 60606
Phone: (312)224-1400
Fax: (312) 224-1444

Invenergy and California Ridge’s Project contacts are:

Kevin Parzyck

Vice President, Development — Central Region
California Ridge Wind Energy LLC

c/o Invenergy Wind LLC

One South Wacker Drive

Suite 1900

Chicago, IL 60606

Phone: (312) 224-1400

Fax: (312) 224-1444
kparzyck@invenergyllc.com

Greg Leuchtmann

Business Development Manager
California Ridge Wind Energy LLC
c/o Invenergy Wind LLC

One South Wacker Drive

Suite 1900

Chicago, IL 60606

Phone: (312)224-1400

Fax: (312) 224-1444
gleuchtmann@invenergyllc.com

Champaign County
Wind Energy Special Use Permit Application
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2.0 ORDINANCE COMPLIANCE CHECKLIST

Table 2-1 lists certain requirements of the Champaign County zoning ordinance pertaining to wind

power facilities and special uses and where this information

Table 2-1

can be found within the Application.

Ordinance Requirements for Champaign County Zoning Ordinance

Wind Energy Structure Ordinance l

Location in Document

Section 6.1.4 Wind Farm County Board Special Use Permit.

A. General Standard Conditions 3.1
1. Minimum land areas to include in the SUP:
a. within 1.10 times wind tower height Section 3.4
b. exceed noise ordinance Appendix C
c. exceed Shadow Flicker ordinance Section 5.3 Appendix G
d. 40’ wide area for new access roads or driveways Section 4-2.3
e. wind farm accessory structures, 40" wide area for Section 3.4
underground cable, substations, transformers, and
switching stations
f. 1.50 times wind tower height except 1,320' from Section 3.4
ROW of public street.
g. 1,320 of ROW + 1,000’ from tower except land in | Section 3.4,
compliance with C.5
2. Land not to be included in Wind Farm
a. < 1.5 mile from municipality zoning Section 3.4
b. <1 mile from Conservation Recreation zoning. Section 3.4
c. leased or under easement of underground gas NA
storage
B. Minimum Lot Standard Conditions 4.1.1
1. No minimum lot standard conditions NA
C. Minimum Standard Conditions for Separations for Wind | Section 3.4
Farm Towers from adjacent Uses and Structures
1. 1,000 from Participating Dwelling Section 3.4
2. 1,200" from Non-Participating Dwelling Section 3.4
3. 1.10 x tower height from structures or adjacent Section 3.4
property with watver of non-participating
4. 1.10 x tower height from adjacent property line of Section 3.4

participating

5. 1.50 x tower height to ROW of non-participating or
1.10 x tower height to ROW of participating

Section 3.4, Section 5.9.3

6. 1.50 x tower height to non-participating property Section 3.4

7.1.10 x tower height gas or hazardous liquid pipeline NA

8. Private wavier for any distance lesser than the NA
minimum stated in this ordinance.

9. 1,200" from wellhead or above ground fixture that is NA

accessory to a gas or hazardous liquid pipeline

Champaign County 2-1
Wind Energy Structure Ordinance Buildiag Permit Application
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Invenergy

Wind Energy Structure Ordinance

Location in Document

10. 1,600’ from any liquefied natural gas
storage, liquefied petroleum gas storage
or gasoline and volatile oils storage
exceeding 10,000 gallons.

NA

11.3,500' from restricted landing area or residential
airport.

Section 3.4

Standard Conditions for Design and Installation of Wind
Farm Towers

1. Design Safety Certification

a. Towers to abide by ANSI and submit certificates
of design by Underwriters Laboratories (UL), Def
Norske Veritas (DNV), Germanischer Lloyd
Wind energy (GL) or equivalent third party

Section 4.1.1

b. Foundation and tower design is certified by an
[llinois Professional Engineer or Illinois licensed
Structural Engineer.

Section 4.1.2

2. Controls and Breaks

Section 4.1.1

a. redundant breaking system including aerodynamic
over speed controls and manual brakes

Section 4.1.1

b. fail safe mode for mechanical brakes

Section 4.1.1

c. stall regulation not considered a sufficient
breaking system for over speed protection

NA

3. Electrical Components comply with state and national
codes and international standards (ANSI and IEC).

Section 4.1.1

4. Tower must be monopole construction

Section 4.1.1

5. Tower and blade- < 500"

Section 3.3

6. Tower and components painted white/gray or non-
reflective, unobtrusive color

Section 4.1.1

7. Comply with FAA requirements, which must be
explained in the application

Section 5.4.3,5.3.1 & 5.9.1

8. Warnings

a. warning sign concerning voltage at the base of
transformers and substations

Section 3.3

b. visible, reflective, colored objects s/a flags or tape
shall be placed on guy wires up to 15'

Section 3.2

9. Towers must have anti climbing design or devise.

Section 4.1.1

E.

Standard Conditions to Mitigate Damage to Farmland

1. underground electrical at min. depth of 4' below
ground and 1" from drain tile (DT)

Appendix I; Drainage Report

2. Protection of drainage tile

a. locate all DT before construction of staging areas,
access roads, electrical lines, towers, and
substations

Appendix I Drainage Report

b. all DT shall be flagged prior to construction

Appendix | Drainage Report

c. DT crossings — tile should be replaced as per
Champaign County Storm Water Management
Policy (CCSWMP)

Appendix I Drainage Report

July 2011 2-2
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Wind Energy Structure Ordinance

Location in Document

d. if DT needs relocating must be done by CCSWMP

Appendix [ Drainage Report

e. CCSWMP must be certified by Illinois
Professional Engineer. Written approval by
drainage district will be received prior to
backfilling. As-built drawings shall be provided
to drainage district and zoning admin.

Appendix [ Drainage Report

f. damaged DT shall be flagged until repairs are
completed.

Appendix I Drainage Report

g. exposed DT shall be screened or protected

Appendix [ Drainage Report

h. permanent repairs to DT within 14 days or temp
repair if conditions are poor.

Appendix [ Drainage Report

i. damaged DT repaired to prior condition

Appendix [ Drainage Reporit

j. all failed repairs are the applicants responsibility to
fix.

Appendix [ Drainage Report

3. All soil conservation practices restored to prior
construction

Appendix I Drainage Report

4. Top Soil replacement

a. Top 12" striped and stored in windrow

Appendix [ Drainage Report

b. (missing in ordinance)

Appendix I Drainage Report

¢. Subsoil stored in separate windrow

Appendix I Drainage Report

d. Backfilling shall be replaced by stockpiled subsoil
first then top soil

Appendix [ Drainage Report

e. Top soil must settle to original depth and contour

Appendix I Drainage Report

5. Mitigation of soil compaction and rutting

a. Applicant not responsible for mitigation if
exempted by wind farm lease

Appendix [ Drainage Report

b. Applicant shall mitigate soil compaction and
rutting areas

Appendix [ Drainage Report

6. Land leveling

a. Applicant not responsible for leveling if exempted
by wind farm lease

Appendix [ Drainage Report

b. Applicant shall level all disturbed land as follows

Appendix I Drainage Report

1. after trenching — restore to original elevation
and contour

Appendix [ Drainage Report

2. restore settling up to one year after
construction

Appendix [ Drainage Report

F. Standard Conditions for Use of Public Streets

1. Prior to public hearing close, Applicant shall enter into
a Roadway Upgrade and Maintenance agreement with
the following minimum conditions:

a. Applicant shall conduct pre-wind farm
construction baseline survey.

Section 4.2.1 & Appendix H

(1) Videotape if necessary Appendix H
(2) Pay County to hire consultant Appendix H
(3) Pay to strengthen street structures Appendix H

Champaign County 2-3
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Location in Document

b. (says same thing as F.1.a.2 and F.1.a.3) Appendix H

c. Applicant shall pay other necessary improvements | Appendix H

d. Applicant shall obtain necessary approvals for Appendix H
road improvement.

e. Applicant shall apply for access permits and Appendix H
required plans

f. Applicant shall erect permanent makers indicating | Appendix H
underground cabling.

g. Install marker tape in any cable trench Appendix H

h. Member of the JULIE system Appendix H

i. Directional bore all county highways Appendix H

j- Provide widening for turnout locations Appendix H

k. Pay for temporary street improvements Appendix H

I. Notify street maintenance of oversized moves or | Appendix H
crane crossings

m. Provide copy of overweight and oversized permit | Appendix H

n. Transport towers and equipment to minimize Appendix H
traffic impact.

0. Construction traffic shall minimize impacts on Appendix H
emergency response, mail, school, and
agricultural traffic.

p- Notify street maintenance authority with Appendix H
reasonable time to obtain closure approval

q. Provide signs indicating road closure and work Appendix H
zones

r. Establish escrow account and irrevocable letter of | Appendix H
credit for all upgrades/repairs

s. Notify relevant parties of temporary street Appendix H
closures

t. Obtain easements necessary to fulfill obligations Appendix H

u. Design all street upgrades with IDOT Bureau of Appendix H
Local Roads and Streets Manual, 2005 edition

v. Provide written notice to proceed to relevant Appendix H
street authority by December 31* for the
following year

w. Provide dust control and grading Appendix H

x. Conduct post-wind farm construction baseline Appendix H
survey

y. Pay for repair cost to all roads damaged by project | Appendix H

z. Construction traffic use only routes designated in | Appendix H
the approved Transportation Impact Analysis

aa. Provide liability insurance to cover required road | Appendix H
construction activities

bb. Pay for the present worth costs of life determined | Appendix H
by the pavement management surveys and reports

cc. Provisions for expiration date on the agreement Appendix H

July 2011

2-4

Champaign County

Wind Energy Structure Special Use Permit Application




Invenergy California Ridge Wind Energy Project

Wind Energy Structure Ordinance Location in Document

dd. Other required conditions. Appendix H

2. Permit shall not be granted until Transportation
Impact Analysis has been approved

a. Identify all streets to be used during construction | Appendix H
as well as # of loads, per axle weight of each
load, and type of equipment used for transport

b. Access road culverts and bridges affected, with Appendix H
recommendations as to actions and estimated cost
to replace

c. Anticipated street repair and costs pre and post Appendix H
construction

d. Reimburse County, Township, municipality, Appendix H
where relevant, for all engineering fees and third
party consultant involved with the Transportation
Impact Analysis.

G. Standard Conditions for Coordination with Local Fire
Protection District

1. Submit site plan to local fire protection district Section 5.6.2

2. upon request, develop Emergency Response Plan Sections 5.6.2

3. Actions stated in G1. & G2. do not alleviate the need Section 5.6.1 & 5.6.2
to comply with all other applicable fire laws and
regulations.

H. Standard Conditions to Mitigate Electromagnetic
Interference

1. provide microwave transmission providers and Sections 5.5.1 & 5.7
emergency service providers and local emergency
service providers a project summary and site plan

2. Applicant shall mitigate any interference Section 5.5.1

3. Applicant shall respond to complaints regarding Section 5.5.1
communication interference

4. Applicant shall respond to complaints regarding TV Section 5.5.1
broadcast interference

1. Standard Conditions for Allowable Noise Level

1. Shall comply to Illinois Pollution Control Board Section 5.2
(IPCB) regulations

2. Submit manufacturer’s sound level and other relevant Table 5-4
data for noise analysis.

3. Shall demonstrate compliance with noise requirements | Section 5.2 & Appendix C

4. Map of noise contours and residences within 1500’ of | Appendix C
any wind tower

5. State noise model construction and algorithms Appendix C

6. Zoning Administrator shall take appropriate action as
necessary to investigate noise complaints by the
following:

a. hire noise consultant N/A

Champaign Couaty 2-5 July 2011
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Location in Document

b. Wind Farm Owner to cooperate with noise N/A
consultant including shutting down turbines to
document ambient noise levels

¢. Any violations will be corrected by Wind Farm N/A
Owner

d. Wind Farm Owner shall reimburse County the N/A

cost of noise consultant

J.  Standard Conditions for Endangered Species
Consultation — Applicant shall apply for consultation with
the Endangered Species Program of the IDNR and shall
supply a copy of the Agency Action Report.

Section 5.9.4, Section 5.9.7

K. Standard Conditions for Historic and Archaeological
Resources Review —Applicant shall apply for consultation
with the State Historic Preservation Office of the IDNR
and provide copy of the Agency Action Report.

Section 5.10.1

L. Standard Conditions for Acceptable Wildlife Impacts

1. Wind Farm will avoid and mitigate the impacts to
wildlife to a sustainable level of mortality

Section 5.9.6

a. avoid known bird and bat migration, daily flyways
and hibernacula flight paths between bat colonies
and feeding areas.

Section 5.9.4; Table 5-11

b. site Wind Farm that will achieve a level of Table 5-5
mortality to birds and bates that will protect
sustainability of populations.

2. Qualified professional — preconstruction risk
assessment

a. Literature review Appendix D

b. Mapping of vegetation, land cover, habitat, quality | Appendix F

c. Field exam Appendix D

d. Literature review of avian and bat mortality field Appendix D
results

e. If risk assessment indicates low risk — no further Appendix D
surveys.

f. If risk assessment indicates high risk — annual Appendix D
survey may be needed to address issues.

g. Surveys may include threatened and endangered Appendix E
(T&E) or sensitive-status species

h. survey results shall be used to design siting and Appendix E
mitigation measures to lower risk of mortality.

3. Qualified professional — post-construction mortality
monitoring

a. At least two years of site-specific mortality Section 5.8.5
monitoring; spring and fall migration

b. Inclusion of study protocols/degree of precision of | Section 5.8.5
study

c. Report submitted to Environment and Land Use Section 5.8.5
Committee

July 2011 2-6
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Location in Document

d. If mortality does not threaten population — no
further monitoring required

Section 5.8.5

e. If legitimate mortality —continue monitoring or the
ELUC may require tower shut down until
resolved

Section 5.8.5

M. Standard Conditions for Shadow Flicker

1. Show summer and winter locations of flicker with a
duration of 30 hours or more per year

Appendix G

2. Flicker that exceeds 30 hours per year shall be
mitigated

Section 5.3

N. Standard Condition for Liability Insurance

1. Liability insurance of $5 mil/occurrence and $5 mil in
aggregate. Increase annually for inflation.

Section 4.3.3

2. General liability policy shall ID landowners in SUP as
additional insured

Section 4.3.3

O. Operational Standard Conditions

1. Maintenance

Section 4.3.5

a. Annual O&M reports shall be submitted to the
Environment and Land Use Committee annually

Section 4.3.5

b. Physical modifications that changes the wind farm | Section 4.3.5
will require a new SUP. Third party needs
consultation
2. Materials Handling, Storage and Disposal Section 5.4.2
a. Solid waste will be removed in accordance to Section 5.4.2

regulations.

b. Hazardous waste will be handled according to
regulations.

Section 5.4.2 & 5.7

P. Standard Conditions for Decommissioning Plan and
Reclamation Agreement

1. Signed site reclamation agreement

Forthcoming

2. Reclamation agreement shall include provisions for Appendix B
repairs to streets during reclamation
3. Site Reclamation agreement also requires
a. Bankruptcy notification within ten days of Appendix B
proceeding
b. Any successor to the wind farm shall abide to the | Appendix B
rules of the SUP.
c. Governing Body shall have access rights to the Appendix B
wind farm property for purposes of inspection
d. Decommissioning and reclamation is governed by | Appendix B
Illinois Law
e. Indemnification clause that indemnifies the Appendix B
County with any liability
f. Standard severability provision Appendix B
4. Amount of irrevocable letter of credit
a. Credit shall be 210% of engineers cost estimate Appendix B

Champaign County 2-7
Wind Energy Structure Ordinance Building Permit Application

July 2011




California Ridge Wind Energy Project
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Wind Energy Structure Ordinance

Location in Document

b. Gradually pay down the value of the irrevocable Appendix B
letter of credit by placing cash deposits in escrow
account over the first 13 years of the Project life.
(1) Mutually acceptable financial institution at Appendix B
which escrow shall be established.
(2) Governing Body will be the beneficiary of Appendix B
escrow for the purpose of reclamation.
(3) Establish County as owner of record Appendix B
(4) Annual deposits to escrow over 12 years and | Appendix B
update letter of credit
(5) Escrow and letter of credit will be updated to Appendix B
reflect inflation.
i. Cost is increased by documented rates of Appendix B
inflation
ii. Life span shall assume a minimum rate of | Appendix B
inflation to be 3% per year.
(6) Interest accrued shall go to Wind Farm Owner | Appendix B
(7) Funding at time of decommissioning, a new Appendix B
irrevocable letter of credit and release of
€SCrow may occur
5. Zoning administrator may draw on funds for the
following reasons:
a. Turbine is not running for 6 months Appendix B
b. Owner declares turbine to be obsolete for tax Appendix B
purposes
6. Site Reclamation Agreement and irrevocable letter of | NA
credit and escrow account must be submitted to
Zoning Administrator prior to SUP approval.
Q. Complaint Hotline
1. Number shall be established prior to construction and Section 4.2.5

during SUP term

2. Number shall be publicized and posted at the O&M
and construction marshalling yard.

Section 4.2.5

3. Line shall be manned during normal business hours
and answering recording service during non-business
hours

Section 4.2.5

4. Each complaint logged with callers name , address and
reason for the call

Section 4.2.5

5. All calls shall be recorded and saved for a minimum of | Section 4.2.5
two years
6. Number shall be given to the Zoning Administrator Section 4.2.5
each month
7. Applicant and Owner shall take necessary action to Section 4.2.5
resolve all legitimate complaints
R. Standard Condition for Expiration of Wind Farm County | Section 4.3.2

Board Special Use Permit

S. Application Requirements

July 2011 2-8
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1. Additional information

a. Wind Farm project summary

Section 1.1

(1) general description of project indicating
generating capacity, equipment manufacture,
type, type of wind turbines, number of wind
turbines, name plate generating capacity of
each turbine, the max height, and the max
diameter of turbine rotors.

Section 3.3

(2) Specific proposed turbine and landowner
location

Section 3.3, Figure 3-2

(3) Specific proposed location of all tax parcels
required by SUP

Figure 3-5 & Appendix M

(4) Description of Applicant

Section 1.1

b. Name, address, phone numbers, and other contact
information of Applicant

Sections 1.2 & 1.3

c. Site plan for the installation of all wind farm Section 3.3
towers
(1) Planned location of towers, structures, Section 3.1 &

property lines, required setbacks, public access
roads and turnout locations, substation(s),
electrical cabling, ancillary equipment, third-
party transmission lines, O&M facilities, and
layout of all structures.

Figure 3-1 & Figure 3-2

(2) Project area proposed in SUP

Figure 1-2

(3) Setbacks from non-participating dwellings
dimensioned on site plan,

Figure 3-5

(d) All other reports, certifications, studies, and
approvals

Appendices A-J

2. Applicant shall notify County of any changes while
permit is pending.

Section 3.3

Table 2-1 is only a general guide. Due to the overlapping nature of ordinance factors, relevant and
important information is often included in other related sections of the Application. By including
these tables, California Ridge does not limit or narrow the parts of the Application that demonstrate
compliance with the zoning ordinance. This Application, as a whole, demonstrates that the Project
complies with the Champaign County zoning ordinance requirements.

Champaign County 2-9
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Invenergy California Ridge Wind Energy Project

3.0 PROJECT DESCRIPTION

3.1 PROJECT LOCATION

The Project is located in Vermilion and Champaign counties, Illinois, in the townships of Pilot,
Ogden, and Compromise (Figure 1-1 and Figure 1-2). This Special Use Application is for the
Champaign County portion of the California Ridge Site, which will consist of up to 30 wind turbines
located in the Project area. Figure 3-1, Figure 3-2, and Table 3-1 include the townships, ranges, and
sections of the Project area.

The Project area in Champaign County encompasses approximately 10,193 acres north of the village
of Royal, Illinois, and south of the villages of Gifford and Potomac, Illinois. The Project area covers
an area larger than that where turbines are planned to be sited. The Applicant is seeking a Special
Use Permit from Champaign County only for those particular parcels hosting wind power facilities
(as defined below) and included in this Application (Appendix M). Current plans ate to place the
turbines on agricultural lands throughout portions of the site. The preliminary locations of the
turbines, access roads, transformers, switchyards, power lines, communication lines (including
supervisory control and data acquisition (SCADA) software and hardware), interconnection points
with transmission lines, and other ancillary facilities or structures, and substation routing (wind
power facilities) are shown in Figure 3-1 and Figure 3-2. The final wind power facilities layouts will
be submitted to Champaign County in the Zoning Use Permit. Layouts will include a legal
description and coordinates for the location of each tower and the substation, and the location of
property lines of adjoining property owners (including, in the case of leased property, the location of
property lines of property owners adjoining the landlord’s property).

Table 3-1
Sections within Project Area
County Township | Range | Section(s)
21N 10E 24-25,36
. 21N 11E 30, 31
Champaign County |1 Taw | 19-21, 2833
20N 14W 4-9

Only a portion of the Project area will actually host wind power facilities. The land occupied by the
Project for Champaign County will be less than 0.30 percent of the Project area, assuming 30
turbines and associated access roads are constructed. It is anticipated that the area of direct land use
for the turbines and access roads will be approximately 16.5 acres. This assumes an average of
approximately 0.55 acres of land for each turbine and associated 16-foot wide access road. Refer to
Section 5.0 for a detailed description of the environmental setting and impacts.

Champaign County 31 July 2011
Wind Energy Special Use Permit Application



vonesrnddy e s [eradg srnonng A3roug purpy

£yunon) uGredwey))

110z [

¢

4456000

4452000

4448000

i
o
o
Tﬂ"

4460000

bt 1

L

inive ﬁL

e

lvenergy‘

i

S

414000

Figure 3-1
California Ridge
Wind Energy Center
Project Location
and Preliminary
Site Layout

Vermilion and
Champaign Counties, lllinois

Legend
& Turbine
[0 Project Substation
A Point of Interconnect
"+ Collecticn Systom
« Transmissian Line Qverhead
Meteorological Tower
=2 Project Bowrary
== Stale Highway
Local Road
—— Railrcad
| Municipal Boundary
""" Section Boundary
f_::iTownsh'p Boundary
mCoumy Boundary

o
o
«w
Y

100fo1q ASI10Uq puIpy 98pIY EIWIOII[ED

AﬁlauaAuI



£unony udredweyn)

4456000
4456000

“CORDZ2E .

vonesrddy yrus | ss) [ewads £81oug pui

¢

4452000
4452000

venergy| -

Figure 3-2
California Ridge
Wind Energy Project
Project Location
and Preliminary
Site Layout

Champaign County, lllinois

Legend
® Turbing
Collecton System
=== Access Road
Meteorciogical Tovier
=Pmp1.1 Buundary
State Highway
— Local Road
Local Road
~=— Raliroad
" Municipal Boundary

) County Bounaary

0 0.25 0.5 1

Mres

[ 1,000 2,000

Noters

[ 2500 5.000
— )
Fael

1102 4m[

AB1auaAu]

100fo1g AS10uqg puipy 98p1Yy BIWIOJI[B)




California Ridge Wind Energy Project Invcnergy

3.2 GENERAL WIND RESOURCES

California Ridge has relied upon a number of sources of information to determine the wind resource
in the Project area. These include publicly available wind resource maps, elevation data, data from
nearby airports, and weather monitoring stations.

In addition, California Ridge has contracted with an independent wind resource assessment
company, DNV Global Energy Concepts Inc. (DNV-GEC), to collect, quality control, validate,
summarize, and transmit data for four 50- to 60-meter (164- to 197-foot) meteorological towers
located within the Project area to obtain project-specific wind data. The four meteorological towers
were installed between October 2008 and July 2009. The towers are manufactured by NRG Systems,
Inc. The meteorological towers are temporary and will be removed when construction is complete.
The site-specific wind data has confirmed that there is a sufficient wind resource to support a
project of this type.

In addition to the wind power facilities discussed previously, California Ridge may site one or more
permanent meteorological towers within the Project area to collect data during operation (towers are
likely to be free-standing). If the tower is not freestanding, warning indicators, such as flags,
reflectors, or tape, will be placed on the anchor point of any guy wires and along the guy wires up to
a height of 15 feet from the ground.

3.3 FACILITY SITE PLAN

The facility will include wind turbines, access roads, transformers, communication and electric
power collection cables, substation, permanent meteorological stations, overhead generation lead
lines, other interconnection points with transmission lines, the O&M building, and any ancillary
facilities or structures. Collectively, these are called the wind power facilities. The Project’s
substation, overhead generation lead line and the O & M facilities will be located in Vermilion
County. The point of interconnection (POI) will be within an Ameren Corporation-owned
(Ameren) existing switchyard and will be located in Vermilion County.

The Project will consist of 134 GE 1.6-100 MW turbines, of which 30 are anticipated to be built in
Champaign County. This turbine model has a 100-meter (328-foot) hub height. A rotor diameter of
100 meter (328 foot) will be used (Figure 4-1). Each tower will be secured by a concrete foundation.
The foundation design will be based on the soil conditions and will be stamped by a professional
engineer. Each turbine will have an associated transformer that will display the proper voltage
warning signs.

Each wind turbine will be accessible via all-weather access roads connecting to public roads. The
access roads will be approximately 4.9 meters (16 feet) wide and low profile to allow cross-travel by
farm equipment. California Ridge will work closely with the landowners in locating access roads to
minimize land use disruptions to the extent possible. California Ridge is also currently negotiating
road agreements for the Project with the Champaign County engineers and two township road
commissioners for Compromise and Ogden Townships. Consideration will be given to locating
access roads to minimize impact on current or future row crop agriculture and any environmentally
sensitive areas.

A control panel inside the base of each turbine tower will house communication and electronic
circuitry. A step-up transformer will be installed at the base of each turbine to raise the voltage from

July 2011 3-4 Champaign County
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575 or 690 volts (V) to collection line voltage (34.5 kV). Power will be run through an underground
collection system at a minimum depth of 4 feet to the Project feeder system that will feed power to a
project 34.5/138 kV substation. Both power and communication cables will be buried in trenches
on private property at a minimum depth of 4 feet.

The collection system and communication cable lengths are minimized by installing underground
cables the shortest distance from turbine to turbine. The feeder system will deliver the power to the
Project 34.5/138 kV substation. The substation will include a step-up transformer that raises the
voltage again, from 34.5 kV to 138 kV. An overhead 138 kV generation lead line (approximately 9
miles long, constructed in Vermilion County and owned by California Ridge) will move the power to
the Ameren interconnection switchyard from the Project substation. The Ameren interconnection
switchyard is the point where the energy generated by the Project connects to Ameren’s
transmission system.

The Project 34.5/138 kV substation will conform to industry standards and will be owned by
California Ridge. The Ameren switchyard will conform to Ameren’s specifications.

The location of the Project 34.5/138 kV substation, Ameren switchyard, and Project transmission
line are shown on Figure 3-1 and Figure 3-2. Figure 3-3 is a conceptual diagram of the path of
energy from the wind farm to energy users. Figure 3-4 shows the typical wind farm facility layout in

Champaign County.

The Project O&M facility will be constructed in Vermilion County. The O&M building will be
approximately 7,000 square feet, and will house all the necessary equipment to operate and maintain
all phases of the Project.

Champaign County 3-5 July 2011
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California Ridge will own and operate the Project. California Ridge expects to select one or more
third-party contractors to perform all engineering, procurement, turbine and tower erection, and
construction of the wind farm.

3.4  FACILITY SITING

California Ridge will develop a final site layout that optimizes wind resources while minimizing the
impact on land resources and any sensitive areas that may potentially be located within the areas that
would be approved through the Special Use Permit. California Ridge requests that the Champaign
County Board grant the participating parcels listed in Appendix M the Special Use described in
Ordinance No. 848. These final locations will be provided in the Champaign County Zoning Use
Permit Application before construction begins and will adhere to the same requirements under
Ordinance No. 848. The wind power facilities shown in Figure 3 1 and Figure 3 2 are preliminary
and are subject to location adjustments based on final micrositing with landowners. These wind
power facilities have been through a number of engineering iterations that have considered the
issues relevant to this permit as well as issues relevant to the Champaign County Zoning Use Permit
Application.

The wind power facilities will be sited on agricultural land. The topography of the site, wind
resource assessment and the selected turbine technology will dictate turbine spacing. A description
of turbine technology is presented in Section 4.1.

California Ridge will use equipment with a rotor diameter of 100 meters (328 feet). Tower heights
will be 100 meters (328 feet). Total height of the turbine will be 150 meters (492 feet). In compliance
with Champaign County wind energy structure ordinance, and unless an applicable waiver of
setbacks is granted, the minimum turbine setbacks will be as follows:

* Non-participating residences or buildings......c.ccoovvevririeiicciiicice e 1,200 feet
® Participating residences of bulldings .........cccooveieriiiiin 1,000 feet
= DParticipating residences or buildings or adjacent

property with private Waver........ooocvvorciecircecininnes 1.1 times the total tower height (541 feet)
® Non-participating property lines........cooccevveceicnnnecns, 1.5 tmes the total tower height (738 feet)
® Dublic roads (from right of way) .....ccoooririincnne. 1.5 times the total tower height (738 feet)
® Public roads (from right of way) within project....... 1.1 times the total tower height (541 feet)
B Other SLUCHULES ..eoveviciiniiceinns s 1.5 times the total tower height (738 feet)
"  Conservation Recreation ZONMgG . .....cowwiirecerirmcicini e ssasssenenses 1 mile setback
* Incorporated municipality wWith ZOMING ..o 1.5 mile setback

A map showing these wind turbine setback requirements for the Project is included as Figure 3-5.
The distance from such setback lines to the foundation at the base of each tower will conform to the
applicable setback requirements set forth in section 6.1.4A , B and C of Ordinance No. 848.

Section 9.1.11.D of the Champaign County Zoning Ordinance, as amended (the “Zoning
Ordinance”), provides that:

Any other provision of this ordinance notwithstanding, the BOARD or
GOVERNING BODY, in granting any SPECIAL USE, may waive upon
application any standard or requirement for the specific SPECIAL USE enumerated
in Section 6.1.3 Schedule of Requirements and Standard Conditions, to the extent

July 2011 3-8 Champaign County
Wind Energy Structure Special Use Permit Application



Invenergy California Ridge Wind Energy Project

that they exceed the minimum standards of the DISTRICT, except for any state or
federal regulation incorporated by reference, upon finding that such waiver is in
accordance with the general purpose and intent of this ordinance, and will not be
injurious to the neighborhood or to the public health, safety and welfare.

In accordance with that provision, California Ridge hereby requests that the Champaign County
Board (the “Board”) waive the requirement of §6.1.4.A.1.(¢) of Champaign County Ordinance No.
848 (the “Wind Farm Ordinance”), which requires that:

All necessary WIND FARM ACCESSORY STRUCTURES including electrical
distribution lines, transformers, common switching stations, and substations not
under the ownership of a PUBLICLY REGULATED UTILITY. For purposes of
determining the minimum area of the special use permit, underground cable
installations shall be provided a minimum 40 feet wide area.

This application for a waiver of the above requirement is based on several factors:

During construction, California Ridge will encounter field conditions which occasionally require re-
routing of collections systems amongst a property. Landowner’s drain tile, wetlands, conservation
reserve program land and other items, which will not be known until immediately before
construction or during construction, will require adjustment and relocation of underground cable
installations. Authorizing California Ridge to relocate and adjust the location of underground cables
will allow adjustments up until and during construction to ensure field conditions and landowner
concerns are accounted for in the final wind farm design and construction.

For all of these reasons, California Ridge requests that the Board grant it a waiver from the
requirements of §6.1.4.A.1.(e) of the Wind Farm Ordinance and proposes that the location dictated
for special use related to underground cables is provided following construction with the submittal
of as-built drawings at which time, the location of special use is permanently established.

Champaign County 3-9 July 2011
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Invenergy California Ridge Wind Energy Project

3.5 LAND RIGHTS
3.5.1 ZoNING COMPLIANCE

3.5.2 ORDINANCE COMPLIANCE

California Ridge will site its turbines to comply with Champaign County Ordinance No. 848
(Ordinance) in the participating patcels referenced in Appendix M. In Section 2, Table 2-1,
California Ridge has outlined the requirements of the Ordinance and the section or reference within
this Application that identifies how California Ridge will comply with the particular requirements.

The Project is in accordance with the general purpose and intent of the county Ordinance. As
indicated in the Ordinance, Champaign County anticipates that the Project area will remain
agricultural and has not designated it for development.

This Application will demonstrate that the Project satisfies each of the standards in the Ordinance.
The California Ridge wind farm will be a valuable addition to Champaign County infrastructure.

3.5.3 LANDOWNER AND DEVELOPMENT RIGHTS

California Ridge has obtained wind rights and easements for a 214.4 MW project. Land rights will
encompass the proposed wind power facilities, including, but not limited to, wind easements, wind
turbines, access, and generation lead lines. Figure 3-5 shows the properties where California Ridge
has obtained wind rights and easements and the setbacks as required in the Zoning Ordinance of the
County of Champaign, Illinois. Appendix M references the participating patcels that are under
contract with California Ridge, which this application requests granting of Special Use. Appendix M
also contains the list of parcels which are within 250 feet of the participating parcels, including those
which are participating.

California Ridge has worked extensively with local landowners, government officials, and other
affected parties in the Project siting and development process. The Project will be constructed on
approximately 62 separate parcels of farmland within Ogden and Compromise townships. California
Ridge has entered into easement agreements with more than 90 Project participants for a term of up
to 35 years. All of the land included in the Project is privately-owned.

Champaign County 311 July 2011
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40 PROJECT DEVELOPMENT

4,1 WIND POWER TECHNOLOGY

The Project will use wind energy to generate electricity. As the wind passes over the blades of a wind
turbine, it creates lift and causes the rotor to turn. The blades are connected by a hub and main shaft
to a system of gears, which are connected to a generator housed in the nacelle. The electricity is
delivered from the generator to a transformer at the base of the turbine where voltage is stepped-up
for connection to the project collection system. Wind-powered electric generation is entirely
dependent on the availability of wind at a specific location. The energy generated is proportional to
the cube of the wind velocity. In other words, a doubling of the wind speed will result in roughly an
eightfold increase in power.

4.1.1 DESCRIPTION OF WIND TURBINES

California Ridge will be using 134 GE 1.6-100 turbines in the Project area. Of these, 30 will be in
Champaign County. The remaining turbines will be in Vermilion County. The turbine model being
considered for the Project is a three-bladed, upwind, horizontal-axis wind turbine (Figure 4-1). The
turbine rotor and nacelle are mounted on top of a tubular tower. The machine employs active yaw
control (designed to steer the machine with respect to the wind direction), active blade pitch control
(designed to regulate turbine rotor speed), and a generator/power electronic converter system from
the speed variable drive train concept. A detailed description of turbine design is included in the
brochures found in Appendix A. All electrical turbine components shall conform to applicable local,
state, and national codes, and relevant national and international standards (e.g. ANSI and
International Electrical Commission).

Section 9.1.11.D of the Champaign County Zoning Ordinance, as amended (the “Zoning
Ordinance”), provides that:

Any other provision of this ordinance notwithstanding, the BOARD or
GOVERNING BODY, in granting any SPECIAL USE, may waive upon
application any standard or requirement for the specific SPECIAL USE enumerated
in Section 6.1.3 Schedule of Requirements and Standard Conditions, to the extent
that they exceed the minimum standards of the DISTRICT, except for any state or
federal regulation incorporated by reference, upon finding that such waiver is in
accordance with the general purpose and intent of this ordinance, and will not be
injurious to the neighborhood or to the public health, safety and welfare.

In accordance with that provision, California Ridge hereby requests that the Champaign County
Board (the “Board”) waive the requirement of §6.1.4.D.9. of Champaign County Ordinance No. 848
(the “Wind Farm Ordinance”), which requires that:

Al WIND FARM TOWERS must be protected from unauthorized climbing by
devices such as fences at least six feet high with locking portals or ant-climbing
devices 12 feet vertically from the base of the WIND FARM TOWER.

This application for a waiver of the above requirement is based on several factors:

Champaign County 4-1 July 2011
Wind Energy Special Use Permit Application



California Ridge Wind Energy Project InVQnergY

The GE 1.6-100 turbines submitted in this permit application are freestanding, monopole tubular
steel towers with a diameter of approximately 15 feet. Each tower would consist of five sections
manufactured from steel plates. All surfaces are sandblasted and multiple layers of coating are
applied for protection against corrosion. Access to the turbine is through a lockable steel door at the
base of the tower. Rather than having a steel lattice structure, these wind turbines have a smooth,
solid steel structure. Requiring anti-climbing devices and fences on a monopole tubular structure
which is only accessible through a lockable steel door is both duplicative and unnecessary.

For all of these reasons, California Ridge requests that the Board grant it a waiver from the
requirements of §6.1.4.D.9 of the Wind Farm Ordinance.

California Ridge will comply with all applicable county, state, and federal regulatory requirements, as
well as applicable and appropriate industry standards. California Ridge will submit documentation
from the turbine manufacturer demonstrating that the turbines used in the Project are manufactured
in compliance with such standards. The turbines will be new and will not be experimental or
prototype equipment. California Ridge will submit a final site layout prior to requesting building
permits when equipment is selected and wind site optimization and micrositing are completed.

Rototr

The rotor consists of three blades mounted to a rotor hub. The rotor blades are constructed of
fiberglass and epoxy or polyester resin. The hub is attached to the nacelle, which houses the
gearbox, generator, brake, cooling system, and other electrical and mechanical systems. The Project
will use a 100-meter (328-foot) rotor diameter with a rotor swept area of 7,853 square meters
(84,539 square feet). All turbine rotors will rotate in the same direction.

The electrically actuated individual blade pitch systems act as the main braking system for the wind
turbine. Braking under normal operating conditions is accomplished by feathering the blades out of
the wind. Any single feathered rotor blade is designed to slow the rotor, and each rotor blade has its
own back-up battery bank to provide power to the electric drive in the event of a grid line loss.

The turbine is also equipped with a mechanical brake located at the output (high-speed) shaft of the
gearbox. This brake is only applied immediately on certain emergency-stops (E-stops). This brake
also prevents rotation of the machinery as required by certain service activities.

Tower

The tower is a self-supporting, tubular steel tower, white in color, with a hub height of 100 meters
(328 feet). The nacelle is mounted on the turbine towers, which consist of five sections
manufactured from steel plates. All welds are made in automatically controlled power welding
machines and are ultrasonically inspected during manufacturing per American National Standards
Institute specifications. All surfaces are sandblasted and multi-layer coated for protection against
corrosion. The tower has no external flanges or ladders and is designed so that it cannot be climbed
from the outside. Access to the turbine is through a lockable steel door at the base of the tower. No
appurtenances will be connected to any tower except in accordance with the county zoning
ordinance.

Foundation Design

Each freestanding tubular wind tower will be connected by anchor bolts to an underground concrete
foundation. Geotechnical surveys and turbine tower load specifications will dictate final design
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parameters of the foundations. The foundation design will be engineered for the turbine type, site
soils, and subsurface conditions at each turbine location. A common foundation design is a spread-
footing type foundation which is typically an octagon approximately 18 to 19 meters (59 to 62 feet)
in diameter with an approximate 1-meter (3- to 4-foot) pedestal, rebar, and anchor bolts. Figure 4-2
shows a typical wind turbine foundation that may be used for California Ridge, depending on
ground-water conditions.

4.1.2 ENGINEER’S CERTIFICATE

Certified wind turbine tower and foundation design drawings and calculations, stamped by a
professional engineer registered in the State of Illinois, will be provided to Champaign County
following the granting of the permit approval. This detailed design typically occurs during the
project design phase, usually several months prior to the beginning of construction. This foundation
design takes into account the loadings for the specific turbine being used, in conjunction with site-
specific geotechnical and soil conditions and requirements.

Champaign County 4.3 July 2011
Wind Energy Special Use Permit Application



California Ridge Wind Energy Project InVCnergY

Roter (100 M Diameter)

/7 LIGHTNING ROD

NACELLE GROUND
GRID

b

! 7 TURBINE =f0
[ L j/_

PLATE

/l//— T X 282MChi, OLD
T

T 1 X 282MCH, DLO

|

../ '

T X 250MCM, THHN

= !”:‘
CABLE \ r
(n * -
B \i'\ 25 & N
H = v I ] [EYEE
ey} i 1 X 250MCM, THHN
Z I i
o j 5
S \ |
~ | 4
.
: LIGHTHING —,
RECEPTOR ’ i
v
: L
: CONTROLLER \\\/ “ //_ Lr
K 3 |
,( t X 2B2iCM, DLO = 1l A"/~ TOWER FLANGE
; T 250MOM, BARE — :
e, u
E it A
E \\_ L : SOMCM, THHN
€ A e ; i e
7 oL Qi !c)
crouno orip —

5
‘ Note: Refarenac Image frcm Technical Decumentation,
#{ Wind Turbine Generator Systems, GE 1.5MW.

Figure 4-1

Typical Wind Turbine Generator

Invenergy m California Ridge
- Wind Energy Project

Champaign County, lllinois

July 2011 4-4 Champaign County
Wind Energy Structure Special Use Permit Application



Invenergy California Ridge Wind Energy Project

V5884
T =928
08y L=
= O a=
T 2 C @ -
o DS = > >
WIS s u_OEO)'E
) ) 3 Ll_oaj
o= Cc QO
£ owo
2Cw ¢
=] o
- > '@
o] 8
c IS
§ 3]
=
o (]

Q

&

'_.

&

.
g
>~
ohn
=i
b
| =
|
Champaign County 4-5 July 2011

Wind Energy Spectal Use Permit Application



California Ridge Wind Energy Project Invcnergy

42  WiIND FARM CONSTRUCTION

42.1 CONSTRUCTION ACTIVITIES

Several activities must be completed prior to the proposed commercial operation date. The majority
of the activities relate to equipment ordering lead-time, as well as design and construction of the
facility. Preconstruction, construction, and post-construction activities for the Project include:

*  Ordering all necessary components, including wind turbine generators, foundation materials,
electrical cable, and transformers

® Final turbine micrositing

® Complete ALTA survey to establish locations of structures and roadways

* Soil borings, testing, and analysis for proper foundation design and materials

= Complete construction of access roads, to be used for construction and maintenance

= Installation of tower foundations

® Installation of underground cables

* Design and construction of Project substation

* Tower placement and wind turbine setting

=  Commissioning of wind turbines

= Commencement of commercial operation

Access roads will be built adjacent to the towers, allowing access both during and after construction.
The roads will be approximately 4.9 meters (16 feet) wide and have gravel as cover, adequate to
support the size and weight of maintenance vehicles. The specific turbine placement will determine
the amount of roadway that will be constructed for this Project.

During the construction phase, several types of light, medium, and heavy-duty construction vehicles will
travel to and from the site. Private vehicles will also be used by construction personnel. At this time,
California Ridge estimates that there will be 75 large truck trips per day and up to 200 small-vehicle
(pickups and automobiles) trips per day in the area during peak construction periods. Of the 75 large
truck trips, approximately 20 are expected to be wind turbine component deliveries. The balance is made
up of concrete, aggregate, and miscellaneous delivery trucks. Construction is expected to take between 9
and 12 months with the peak construction period lasting 4 to 6 months. These numbers are currently
being refined as part of a Traffic Impact Analysis that California Ridge is preparing as part of the
proposed Roadway Use and Repair Agreement between California Ridge, the County Engineer, and the
Township Road Commissioners. The peak volume will occur when the majority of the foundation and
tower assembly is taking place. At the completion of each construction phase, this equipment will be
removed from the site or reduced in number. Figure 4-3 shows the planned township and county roads
expected to be used during Project construction. The Road Use Plan is being finalized with the County
Engineer and the Township Road Commissioners.
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42.2  CIviL WORKS
Completion of the Project will require various types of civil works and physical improvements to the
land. These civil works include:

* Improvement of existing county and township roads at no cost to Champaign County or
Ogden and Compromise townships, to deliver materials and components to the Project area

® Improvement of existing access roads to the Project area

® Construction of roads adjacent to the wind turbine strings to allow construction and
continued servicing of the wind turbines

®  Clearing and grading for wind turbine tower foundation installations

®  Trenching for underground cabling to connect the individual wind turbines.

Any improvements to existing access roads will consist of re-grading and filling of the gravel surface
to allow access during inclement weather. No asphalt or other paving is anticipated for access roads.
Access road routing is being designed in consultation with each landowner and will be completed in
accordance with local building requirements. Access roads will be located to facilitate both
construction (cranes) and continued operation and maintenance. Siting roads in areas with unstable
soil or wetland areas will be avoided.

All roads will include appropriate drainage and culverts while still allowing for the crossing of farm
equipment. The roads will be approximately 4.9 meters (16 feet) wide and will be covered with road
base designed to allow passage under inclement weather conditions. Once construction is
completed, the roads will be re-graded, filled, and dressed as needed.

Temporary disturbances during construction of the Project include crane pads at each turbine site,
temporary travel roads for the cranes, and temporary turning radii at certain county and township
road intersections, temporary laydown areas around each turbine, trenching for the underground
electrical collection system, and storage/stockpile areas. Construction of the GE turbine will include
temporary impacts of approximately an additional 12 feet of roadway on either side of the
permanent roadway (40-foot total width), a 40-foot by 120-foot gravel crane pad extending from the
roadway to the turbine foundation, which will be graded to a minimum of 1 percent, and a 150-foot
diameter rotor laydown area centered around the turbine foundation which will be graded to a
minimum of 5 percent.

4.2.3 COMMISSIONING

The Project will be commissioned after completion of the construction phase. The Project will
undergo detailed inspection and commissioning procedures. Inspection and commissioning occurs
for each component of the wind turbines, as well as the communication system, meteorological
system, high voltage collection and feeder system, and the SCADA system.

424 COMPLAINT HOTLINE

Prior to beginning construction, California Ridge will establish a telephone number hotline for the
general public to call with any questions, comments, or complaints. The hotline will be available
throughout the entire term of the County Board Special Use Permit and any extension. The
telephone number will be publicized and posted at the O&M facility. The hotline will be manned
during usual business hours. All complaints will be logged with the calletr’s name, address, and
reason for calling. All calls will be recorded and those recordings will be kept for a minimum of two
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years. California Ridge will take all necessary measures to resolve all legitimate complaints. A copy of
the telephone number hotline shall be provided to the Zoning Administrator on a monthly basis.

4.3 PROJECT SCHEDULE

4.3.1 LAND ACQUISITION

California Ridge will be responsible for all land acquisition, and will obtain the necessary easements from
landowners. All required land easements for the Project, including all necessary access easements and
utility easements, will be obtained prior to construction..

4.3.2 PERMITS

California Ridge will be responsible for undertaking all required review, and will obtain all permits
and licenses that are required following issuance of the Champaign County Special Use Permit.
California Ridge anticipates that the Special Use Permit will expire in 10 years from time of Special
Use Permit approval if no Zoning Use Permit is granted as per section 6.1.4 R of the Champaign
County Zoning Ordinance; provided, however, such ten (10) year period shall be extended by any
time periods necessary to resolve (i) any third party appeals of such County Board approval or (ii)
any litigation that enjoins or otherwise effectively prevents California Ridge from completing
construction under the Champaign County Special Use Permit. Copies of permits and licenses for
the Project from federal, state, county, and municipal agencies can be supplied to Champaign
County if required.

433 CONSTRUCTION ACTIVITIES

The California Ridge construction contractors will be responsible for completing all Project
construction, including roads, wind turbine assembly and erection, electrical, and communications
work. The construction will take approximately 9 to 12 months to complete, and is planned to begin
in fall 2011. California Ridge shall maintain a current general liability policy covering bodily injury
and property damage with limits of at least $5 million per occurrence and $5 million in the aggregate.
The same shall apply to all contractors and subcontractors during the construction process. The
general liability policy shall identify landowners in the Special Use Permit as additional insured.
Proof of such insurance shall be kept current and on file at the County Board office.

434 EXPECTED COMMERCIAL OPERATION DATE

California Ridge anticipates that the Project will begin commercial operation prior to the end of
December 2012.

43.5 OPERATION AND MAINTENANCE

California Ridge will be responsible for the operation and maintenance (O&M) of the wind farm.
Invenergy Services will perform the O&M services at the time of operation. California Ridge will
provide reports of annual inspections by qualified wind power professionals to the Champaign
County Environmental and Land Use Committee.

California Ridge will control, monitor, operate, and maintain the Project by means of the SCADA
system. In addition to regulatly scheduled on-site visits, the wind farm may be monitored via
computer. Any physical modification to the wind turbine that alters the mechanical load, mechanical
load path, or major electrical components shall be recertified by the Champaign County Zoning
Ordinance. Authorization for modification will be granted by the Champaign County
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Environmental and Land Use Committee and a relevant third party certifying entity in accordance
with the Champaign County Zoning Ordinance subparagraph 6.1.4.D.1 (a).

43.6 DECOMMISSIONING AND RESTORATION

California Ridge has a contractual obligation to the landowners to remove the wind turbines and
foundations per the decommissioning plan when the wind easements expire. At the end of the
Project’s useful life, California Ridge expects to explore alternatives to decommissioning the Project.
One such option may be to retrofit the turbines and power system with upgrades based on new
technology.

In accordance with Champaign County’s wind ordinance, California Ridge has prepared a
decommissioning plan to be used in the event it removes the wind facilities (Appendix B), which
provides for decommissioning within 6 months of the end of the Project’s life or abandonment. The
decommissioning plan states how the facility will be decommissioned, provides the structural
engineer’s estimate of the cost of decommissioning, and describes the financial resources that are
available to pay for decommissioning,.

In summary, the decommissioning plan states that California Ridge will be responsible for all costs
to decommission the Project. Based on estimated costs of decommissioning and the salvage value of
decommissioned equipment—swhich is the estimate used by a structural engineer—the salvage value
of the wind farm will be less than the cost of decommissioning. Per industry standards,
decommissioning costs are estimated to be approximately $98,000 per turbine in current dollars. The
current scrap steel price is approximately $380 per ton, based on the June 2011 steelonthenet.com
report. Given that market values fluctuate and the price of steel historically has shifted from $106 to
$455 per ton, turbine salvage values can range between $40,688 and $174,785. However, internal
turbine components and generators can also be salvaged for resale and reuse. Therefore, the salvage
or resale value of each turbine is estimated to be §180,785. This does offset the anticipated
decommissioning costs.

California Ridge’s easement agreements with each landowner provide that the foundations (down to
three feet) and wind turbines be removed at the end of their useful life. The easement agreement
includes a provision that, in the event that the Project is unable to meet its obligations to
decommission the wind turbines and foundations, a decommissioning fund will be established
during the fifteenth year of the Project, and will be held in escrow for the benefit of landowners.
Any decommissioning security requirement by the county that exceeds these terms will be
implemented and will supersede these terms.

Site decommissioning and restoration will involve removal of towers, turbine generators,
transformers, foundations, buildings, and ancillary equipment up to a depth of 3 feet below grade.
All access roads will be removed unless the affected landowner provides written notice that the road
or portions of the road shall be retained. Additionally, any disturbed surface shall be graded,
reseeded, and restored as neatly as possible to its preconstruction condition.
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50 ENVIRONMENTAL ANALYSIS

5.1 DESCRIPTION OF THE ENVIRONMENTAL SETTING

The Project is located in an area that is predominantly rural with an agricultural-based economy.
Corn and soybeans are the predominant crops. The landscape in the Project area is relatively flat
with gently rolling hills.

5.2 NOISE

Section IX of the Ordinance requires that noise levels from each WECS or WECS Project be in
compliance with applicable Illinois Pollution Control Board (IPCB) regulations. IPCB regulations
(Illinois Rules Title 35: Environmental Protection, Subtitle H: Noise, Chapter I: Pollution Control
Board, Part 901 — Sound Emissions Standards and Limitations for Property Line Noise Sources)
limit maximum allowable noise emissions. Table 5-1 presents the maximum allowable noise
emissions of a Class C (commercial and industrial) land use to a Class A (residential) land use.

Table 5-1
Allowable Octave Band Sound Pressure Levels (dB) of Sound Emitted to any
Receiving Class A Land from Class C Land

Octave Band (dB)
Time of Day 31.5 63
Haz Hz 125Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz
Daytime 75 74 69 64 58 52 47 43 40
Nighttime 69 67 62 54 47 41 36 32 32

The most stringent IPCB limitations apply to noise emitted to receiving properties that contain
residential uses. The analysis results described below demonstrate that noise from a GE 1.6-100
wind turbine does not exceed the noise limits in Title 35 of the Illinois Rules. California Ridge will
comply with the IPCB noise regulations. California Ridge hereby certifies such compliance.

5.2.1 DESCRIPTION OF RESOURCES

In May 2009, HDR measured existing noise levels at two locations in the Project area within
Champaign County for 24 hour periods. HDR selected monitoring locations by reviewing digital
aerial photographs of the Project area and identifying areas where the ambient acoustical
environment appeared to be representative of the Project area (see Appendix A in Appendix C).

The noise monitoring data represent the ambient acoustic environment of rural, agricultural areas in
the Project area that were generally expected to have quiet ambient daytime and nighttime noise
levels. However, existing noise levels at all monitoring sites exceed nighttime maximum allowable
noise limits in a total of seven octave bands (125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, 8 kHz).
Existing ambient noise levels (L) ranged from 34 to 62 dBA. Daytime background noise levels
were dominated by vehicular traffic and natural sources. Nighttime background noise levels were
generally dominated by natural sources. Details of the noise monitoring are included in Appendix C.

5.2.2 INVENERGY CALIFORNIA RIDGE NOISE ANALYSIS

Project-related noise was evaluated using the Cadna-A model. Modeling results were combined with
monitoring data, and compared with maximum allowable noise levels under Illinois Rules. The
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monitoring, modeling, and compliance determinations were applied on a spectral basis, 1.e. to each
of the eight frequency octave bands that comprise the applicable Illinois regulation (Illinois Rules
Title 35: Environmental Protection, Subtitle H: Noise, Chapter I: Pollution Control Board, Part
901 — Sound Emissions Standards and Limitations for Property Line Noise Sources). The
conclusions of this analysis are summarized below (see Appendix C, Invenergy California Ridge
Noise Analysis, for full report).

5.2.3 IMPACTS

Operation Noise

When in motion, wind turbines emit a perceptible sound. Sound is generated from the wind turbine
at points near the hub or nacelle (100 meters [328 feet] above the ground), and at the blade tip
during blade rotation. Therefore, for modeling purposes, the noise source could be considered to be
spherical. The noise level varies with the speed of the turbine, environmental conditions, and the
distance of the listener from the turbine.

GE published sound power emission levels for their GE 1.6-100 turbine, as shown in Table 5-2.
This data is representative of the sound power levels from the GE 1.6-100 turbines expected to be
used for this Project. Noise emissions for maximum operating conditions were evaluated based on
spectral noise emissions at 14 m/s, which is modeled at the hub height.

Table 5-2
Sound Power Emissions from GE 1.6 GE 1.6-100 xle MW Turbine
Octave Band Sound Power (dB)

Model 31 2000 4000 8000
number

Hz 63 Hz 125 Hz | 250 Hz 500 Hz | 1000 Hz Hz Hz Hz

(T3E 1.6-100 | g5 s | 922 | 959 952 955 99.9 993 | 905 | 716

urbine

General Electric’s sound power levels were based on the results in which a GE 1.6-100 turbine was
tested at a 14 m/s (31 mile/hour) wind speed(at the hub height), the wind speed that produces the
loudest manufacturer stated noise level. Therefore turbine noise emission levels produce a
conservative analysis and overestimate turbine noise levels during lower wind conditions. Newer
generation turbines, such as the GE 1.6-100, use variable speed rotors that produce lower levels of
aerodynamic noise at low wind speeds, as opposed to previous generations’ constant-speed designs,
which generate the same amount of noise regardless of wind speed. Given this, older designs tend to
be more audible during low wind conditions. This conservative modeling ensures that turbine noise
levels are not under-predicted.

Cadna-A, an acoustical analysis software package designed for evaluating environmental noise from
stationary and mobile sources, was used to evaluate Project-related noise. Cadna-A is a three-
dimensional noise model based on ISO 9613, “Attenuation of Sound during Propagation
Outdoors,” adopted by the International Standards Organization (ISO) in 1996. This standard
provides a widely accepted engineering method for calculating outdoor environmental noise levels
from soutces of known sound emission.

California Ridge modeled the noise levels from the GE 1.6-100 turbines. Using turbine noise
emissions data provided by GE. The modeled noise levels are representative of the levels from the
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GE 1.6-100 turbines expected to be used for the Project. A total of 553 receptors (at residences)
were modeled for the Project area. A total of 260 receptors identified within Champaign County
were modeled for the project. Of these receptors, none were shown to be above noise levels
specified by IPCB regulations.

A total of 134 wind turbine generators (the noise sources), each having a hub height of 100 meters
were evaluated using Cadna-A. Project-related noise levels were calculated at 553 residences (the
noise receivers) within one mile of the Project area. The digital terrain model reproduced the
physical terrain of the Project area, encompassing approximately 10,193 acres in Champaign County.
Coordinates for the turbine and residence locations, as well as the terrain contours, were obtained
from the geographic information system (GIS) database created for this Project. Modeling results
were compared with maximum allowable noise levels under Illinois Rules. The monitoring,
modeling, and compliance determinations were applied on a spectral basis, that is, to each of the
eight frequency octave bands that comprise the applicable IPCB regulations. A summary of the
results of this analysis are below and the report is attached as Appendix C. In summary:

* Existing ambient noise levels (L) were measured within the Project area and ranged from
34 to 62 dBA.

* Existing noise levels exceed daytime maximum allowable noise limits in a total of four
octave bands (500 Hz, 1 kHz, 2 kHz, and 4 kHz).

= Existing noise levels at all monitoring sites exceed nighttime maximum allowable noise limits
in a total of eight octave bands (63 Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz,

8 kHz).

* Daytime analysis results indicate that noise from 134 wind turbines are at least 7 dB below
the maximum allowable noise limit in all octave bands at all noise-sensitive receivers within 1
mile of the Project area.

® Nighttime analysis results indicate that noise from 134 wind turbines are at least 1 dB below
the maximum allowable noise limit in all octave bands at all noise-sensitive receivers within 1
mile of the Project area.

52.4 MITIGATION MEASURES

Due to technological advancements in design, noise levels for today’s generation of wind turbines
are lower than that of their predecessors, especially at high wind speeds. Furthermore, the character
of noise produced is more broadband in nature and largely absent of tones or impulsive qualities. In
any event, any noise generated by during Project operation will be in compliance with IPCB limits.

5.3 SHADOW FLICKER

As wind turbine blades rotate, they can cast a shadow on the ground and objects below. A strobe
effect can occur where the shadow of the rotating blades cause rapid changes in light intensity.
These rapid changes in light intensity can be troublesome when they affect a sensitive receptor, such
as the windows of residences. Shadow flicker can occur if a turbine is located near a home and the
home is in a position where the moving blade shadow is cast upon the residence. Obstacles, such as
trees or buildings, between the wind turbine and a potential shadow flicker receptor can reduce or
eliminate the effects. Changes in elevation can either reduce or increase the effects.

No shadow flicker occurs on overcast days, or when the turbine rotor and blades are not rotating,
such as when winds are calm. Because the wind turbine is designed to turn and face into the wind,
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shadow flicker is less pronounced when the wind direction is perpendicular to the direction of the
wind turbine, as viewed from the receptor. By contrast, the shadow flicker is more pronounced
during sunlight hours when the wind blows from a direction near parallel with a line between the
wind turbine and the receptor.

The rate of changes in light intensity is a function of the rotational speed and the number of blades
on the rotor. This rate, or “blade pass frequency,” is measured in cycles per second, or Hz. Each
complete change in light intensity, from the beginning of one shadow to the beginning of the next
shadow, is considered one cycle.

California Ridge proposes to use wind turbines having three blades that are designed to operate at
between 10 and 20 rpm. For this range of rotational speeds, the blade pass frequency would range
from 0.5 to 1.0 cycle per second.

Areas most likely to experience shadow flicker would be those to the east and the west of the
turbine tower locations. The number of hours per year during which shadow flicker could occur
decreases as distance from the turbine increases, even for residences that are located to the east and
west of the turbines. There are three reasons why this is so:

* As the season passes from winter to summer, the shadow angles at sunrise and sunset move
from north to south. Since this angle changes, a residence further from the turbine would
most likely experience shadow flicker only during a few days per year.

*  As the sun rises or sets, the turbine shadow length changes rapidly, so that a residence
farther from the turbine location would experience shadow flicker for only a short time
during the day.

® A discernable shadow forms or dissipates within 15 to 45 minutes of sunrise or sunset,
depending on sky conditions.

Figure 5-1 illustrates the shadow effect in the Project Area. Appendix G shows the results of a
shadow flicker analysis of the current project layout.

The expected hours of shadow flicker per year were calculated for 333 receptors in the vicinity of
California Ridge Wind Farm Project. The results of the shadow flicker modeling show that the
Impacts on nearby receptors are expected to be minor, with all homes experiencing less than 30
hours of shadow flicker during the summer and winter months. The majority of flicker will occur
during work hours when residents are not as likely to be at home.

It should also be noted that the shadow flicker modeling software package employs several
conservative assumptions. The model assumed that all receptors have a direct in-line view of
incoming shadow flicker (“Green House” mode), when in reality, windows will not always be facing
the sun when shadow flicker is expected to occur. The model did not consider the effects of
screening (such as trees or buildings), distance to turbine, and other factors that will influence
shadow intensity. As a result, the actual impact of shadow flicker on the receptors will likely be less
than that suggested by these results and so shadow flicker is not expected to be a significant
environmental concern at this site.
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Figure 5-1 Shadow Effect Likely Hours per Year of Shadow Flicker
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5.3.1 MITIGATION MEASURES

As part of the final micrositing, turbines will be sited to reduce the effect of shadow flicker on
nearby residences.

54 PUBLIC SERVICES AND INFRASTRUCTURE

54.1 DESCRIPTION OF RESOURCES

The Project is located in a lightly populated, rural area in east-central Illinois. There is an established
transportation and utility network that provides access and necessary services to the light industry,
small villages, homesteads, and farms existing near the Project area. No villages, towns, or cities are
located within the Project area. The Village of Royal is located within 1 mile of the Project area, but
no turbines are located within 1.5 miles of the village. The villages of Ogden, Royal, and Gifford are
located within 5 miles the Project area.

While many of the surrounding municipalities provide water and sanitary services within their
boundaries, these services are unavailable within the Project area. Fire protection in the Project area
is provided by volunteer fire protection districts in Fithian, Ogden/Royal, and Oakwood. Once the
layout is finalized, California Ridge will meet with each of the volunteer fire protection districts that
serve the Project area to discuss the Project’s health and safety matters and provide them with a
copy of the site plan.

The larger surrounding cities provide police, fire, and emergency medical services for other villages
in the Project area. The townships affected by the Project have limited public infrastructure services,
which is typical of most townships. Homes typically use private septic systems and water wells for
their household needs.

The Chicago and Eastern Illinois railroad runs diagonally from northeast to southwest through the
eastern portion of the Champaign County portion of the Project. See Figure 3-1 and Figure 3-2.

Electrical Service

The primary utility corridors running through the Project area are local distribution lines. Several
high voltage transmission lines run generally north/south and west from the Dynegy Power Station,
located in Vermilion County, in the southeast corner of the Project area (Figure 5-2). The proposed
overhead transmission line will be located in Vermilion County.

5.4.2  MATERIALS HANDLING, STORAGE, AND DISPOSAL

Solid waste generated on site related to the construction, operation and maintenance of the facility
will be removed from the site promptly and disposed of in accordance with all federal, state, and
local laws. Additionally, all hazardous materials related to the construction, operation, and
maintenance of the facility will be handled, stored, transported and disposed of in accordance will all
applicable local, state, and federal laws.

Refer to Section 5.9 for information regarding hazardous materials.
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Figure 5-2
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543 RoaDS

County and township roads that run coincident with section lines characterize the majority of the
existing roadway infrastructure in and around the Project area. State Highway 49 runs north/south
through the middle of the Project area. The existing traffic volumes on the area’s roadways are
documented in Table 5-3. For purposes of comparison, the functional capacity of a two-lane paved
rural highway is in excess of 5,000 vehicles per day, or average daily traffic (ADT). The highest
existing ADT in or near the Project area is along State Route 49, which carries 1,650 ADT.
California Ridge is currently in negotiations to finalize a comprehensive Roadway Use and Repair
Agreement (Appendix H) with the county engineers and township road commissioners in the
Project area. The Roadway Use and Repair Agreement will ensure that California Ridge modifies
county and township roads as needed to accommodate construction equipment, and repairs any
damage to those roads and is a requirement for Project construction activities.

Table 5-3
Existing Daily Traffic Levels
Roadway Intersection Description Existing Average Annual
Champaign County, Illinois Daily Traffic

Along State Route 49

Between Interstate 74 and US Route 136 | 1,650
Along Penfield Road

Between Hensley Road and County Road 2500 N | 950
Along County Road 2500 N

Between State Route 49 and Country Road 2400 E ’ 175
Along County Road 2700 N

Between State Route 49 and County Road 2500 E | 75

Source: Illinois Department of Transportation, NAVTEQ 2009

544  SEWERAND WATER

The Project will comply with all septic and well regulations required by the County Health
Department and the Illinois Department of Public Health. The Project will not include the
installation of a septic system, except at the O&M facility, which will be located in Vermilion
County. The contractor will supply portable sanitary facilities for site personnel during construction.
Once commercial operation begins, there will be no need for permanent sanitary facilities, except at
the O&M facility.

The Project does not include the installation of any wells, except at the O&M facility. As noted
below, if it is necessary to abandon any existing wells, they will be capped as required by applicable
regulations.

545 IMPACTS

The Project is expected to have a minimal effect on the existing infrastructure. The following is a
brief description of impacts that may occur during the construction and operation of the Project.

= Railroad. Construction of the Project is not anticipated to affect the use of the Chicago and
Eastern Illinois railroad. California Ridge will coordinate with the railroad owner/operator to
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obtain any easements required to cross the railroad and to ensure that the collection system
and access roads do not interfere with the railroad.

* Electrical Service. Construction of the Project will add up to 134 wind turbine generators,
a pad-mounted transformer at the base of each turbine, an underground electrical collection
system (34.5 kV), and a Project substation (138 kV/34.5 kV) which will be located in
Vermilion County. At the Project substation, the electric voltage will be stepped up to 138
kV, and travel to the POI where it will enter the high voltage grid. Additionally, a new
breaker will be installed at the existing substation in the Ameren substation near the
Vermilion Power Plant.

" Roads. Constructing the Project will require the addition of gravel access roads connecting
each turbine to local roads. Construction will also require upgrade of certain township and
county roads, at no cost to the county or townships, to meet the expected material loads and
equipment delivery needs. In addition, during operation of the Project, the access roads will
be used by O&M crews while inspecting and servicing the wind turbines. The access roads
may be between towers, offset as necessary to allow for adequate crane access. The roads
will be approximately 4.9 meters (16 feet) wide and low profile to allow cross-travel by farm
equipment. California Ridge will work closely with the landowners to locate these access
roads to minimize land-use disruptions to the extent possible. Additionally, California Ridge
is working to establish a Roadway Use and Repair Agreement (Appendix H) with the
township road commissioners and county engineers to ensure county and township roads
are repaired if they are damaged during construction.

California Ridge estimates that there will be 75 large truck trips per day and up to 200 small-
vehicle (pickup and automobile) trips per day in the area during peak construction periods.
The maximum construction workforce is expected to generate approximately 275 additional
vehicle trips per day. Using any combination of county highways and roads throughout the
Project area, the traffic impacts are considered negligible. The traffic projections for
construction will not significantly impact public health and safety because the local roads are
designed to carry more than 275 additional trips per day.

Truck access to the Project area is generally provided by State Highway 49 and other various
state and county routes. Specific additional truck routes will be dictated by the location
required for delivery. Additional operating permits will be issued by the county for over-
sized truck movements.

*  Water Supply. Construction and operation of the Project will not significantly affect the
water supply. The installation or abandonment of any wells is not required for the Project,
with the exception of one well that will likely be installed at the O&M facility. However, in
the event wells are abandoned, they will be capped as required by applicable regulations. In
the event a temporary concrete batch plant is located within the Project area, a separate
permit will be required from the applicable county. At this time, California Ridge is not
requesting a permit for a well to serve a concrete batch plant. The Project will not require
appropriation of surface water or dewatering. It is likely that the Project will require a single
domestic-sized well for the O&M facility, which will be located in Vermilion County.
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= Telephone and Fiber Optic. Construction and operation of the Project will not negatively
affect the telephone and/or fiber optic service to the Project area. The Illinois Joint Utility
Locating Information for Excavators system, known as J.U.L.LE., will be contacted prior to
construction to locate and avoid underground facilities. To the extent Project facilities cross
or otherwise affect existing telephone or fiber optic lines or equipment, California Ridge will
enter into agreements with service providers to avoid interference with their facilities.

54.6 MITIGATION MEASURES

Construction and operation of the Project will be in accordance with all applicable federal and state
permits and laws, as well as industry construction and operation standards. California Ridge will
enter into a comprehensive Roadway Use and Repair Agreement with Champaign County and
townships for construction of the Project. The Roadway Use and Repair Agreement will ensure that
California Ridge modifies county and township roads as needed to accommodate construction
equipment, and repairs any damage to those roads resulting from Project construction activities.
Due to the minor impacts expected to the existing infrastructure during Project construction and
operation, extensive mitigation measures are not anticipated.

California Ridge will develop a project-specific Environmental Health and Safety Manual (EHS
Manual) that conforms to federal Occupational Safety and Health Administration (OSHA)
regulations.

During construction of the Project, contractors are required to develop their own Emergency
Response Plans and training programs for their employees. [n addition to the EHS Manual,
California Ridge will develop a separate Project Emergency Response Plan which will specify how to
respond to a host of emergency situations. Employees will be trained to respond to emergency
situations and this training will be offered to the local fire districts. California Ridge is also working
directly with each of the four volunteer fire protection districts to determine if additional training,
equipment, or funding is needed to enable them to respond to emergency situations on the wind
farm.

5.5 TELEVISION, RADIO, AND TELECOMMUNICATIONS INTERFERENCE

This section assesses the potential for interference with various types of communication, including
telecommunications and broadcast communication. California Ridge contracted with Comsearch, a
communications consultant, to evaluate the potential effect of the Project on existing nonfederal
government microwave telecom systems.

5.5.1 DESCRIPTION OF RESOURCES

Microwave Paths

California Ridge hired Comsearch to identify microwave telecom systems that traverse the Project
area. Using Wind Power GeoPlanner software, the firm made a geographical representation of
registered fixed microwave paths in the 900 megahertz (MHz) to 23 gigahertz (GHz) frequency band
range.

Because microwave communication is a line-of-sight technology, any interference with microwave
telecom signals can be avoided by locating wind turbines outside of the microwave communications
profile. Comsearch calculated a Worst Case Fresnel Zone (WCEFZ) for each of the microwave paths
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in the area. The middle of the path is where the widest (the worst case) Fresnel Zone appears. The
affected paths were then overlaid on topographic base maps for the Project area.

The report shows that there is one microwave path that intersects the Project boundary in
Champaign County. There are eight total microwave paths within approximately five miles of the
entire Project area. These are shown on Figure 5-3. Because federal law does not permit interference
with registered or licensed microwave pathways, California Ridge will position the turbines outside
the existing WCFZ to avoid any interference. Some typical size relationships are provided below:

® Microwave antenna height is 25 meters-plus (82 feet) and antennas are typically located on
water towers, television towers, building roofs, and shared commercial towers.

" The width of the WCFZ for 2.1 GHz is approximately 37 meters (121 feet).

®  The width of the WCFZ for 6.7 GHz is approximately 16 meters (52 feet).

® The width of the Project area is approximately 23,400 meters (14 miles).

Television

California Ridge has committed to resolve television interference problems by improving the
affected antenna, changing the antenna location, or installing relays to re-transmit and boost the
affected signal. Installing satellite television is another option. Television reception issues will be
dealt with on a case-by-case basis by working with any affected residents to identify the best
solution.

California Ridge will work with local broadcasters to address any complaint that occurs after
construction of the Project. As stated previously, California Ridge will resolve any issues with
television reception on a case-by-case basis.

Cellular and Two-way Radio

There is no evidence that wind turbines interfere with individual cell phones or two-way radio
communication. In fact, turbine maintenance personnel often use cell and radio equipment in the
performance of their work. The turbines are not likely to introduce problems with two-way radio if
the towers are not adjacent to the microwave transmitting and/or receiving antennas. In some areas,
cell phone antennas are installed on turbine towers.
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Wireless Internet

Wireless communication has become an indispensable tool for providing data communications in a
variety of industries. Point-to-multipoint links are frequently used to connect a central tower or
"master" site to a group of subscriber devices. A common application of this arrangement is
broadband internet service. Point-to-point (PTP) wireless links typically connect one or more towers
or connect a tower to a network operation center, which provides access to fiber-optic or other
communications media. PTP links are found in a wide range of sectors, from public safety to
telecommunications to utilities. Wireless system reliability and performance is strongly affected by
the strength of an incoming signal. To maximize signal strength, links are usually designed with a
clear line-of-sight between antennae.

Some of the new wireless Internet providers choose not to register with the Federal
Communications Commission (FCC) and they may be at risk. Non-FCC registered service providers
may need to provide some additional information about their microwave network to the Project
staff to minimize potential interference with their signal paths.

There is one registered FCC land mobile tower located within the Champaign County Project area.
Four additional FCC land mobile towers are located outside the Project area near Royal, and a
telecommunication/microwave tower is located just notth of the Project boundary along Highway
49 (Figure 5-3).

5.5.2  MITIGATION MEASURES

California Ridge will work with any affected landowners within the Project area to remedy any
recognized degradation due to the Project, if any, in their television, radio, or broadband wireless
internet service that may result from the Project.

California Ridge has submitted the Project location to the National Telecommunications and
Information Administration (NTIA) and they have confirmed that no federal agencies identified any
concerns regarding blockage of their radio frequency transmissions. All turbine locations have also
been submitted to the FAA to verify that their locations will have determinations of no effect

5.6 PUBLIC HEALTH AND SAFETY

5.6.1 AIR TRAFFIC

The closest public airport is Schmidt Airport, located approximately 3.2 miles west of the Project
area. This airport has one runway approximately 2,190 ft in length. Additionally, Rantoul National
Aviation Center is 8 miles away. and the University of Illinois-Willard Airport, which is south of
Champaign-Urbana, is more than 15 miles southwest of the Project boundary.

Mitigation Measures

California Ridge will light the turbines and meteorological towers to comply with the newest FAA
advisory circular (AC70/7460-1K) recommendations for wind turbines approved February 1, 2007.
This requires that simultaneously flashing red or white lights be used on turbines at the ends of
strings as well as lights approximately every half a mile within strings. The placement of the lights
will depend upon the final approval from the FAA.
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5.6.2 FIRE PREVENTION AND MITIGATION

The Project will adhere to applicable electrical codes and standards. Fire protection in the Project
area is primarily provided by volunteer fire protection districts, including the Fithian, Ogden/Royal,
Oakwood, and Bluegrass districts. Training to handle emergency situations if they arise at the site
will be provided to the construction crews by experienced contractors. Local fire and ambulance
crews will be called to the site to provide emergency medical services. Turbine access roads will
increase emergency access to the Project area. All wind turbines have lightning protection and
grounding.

California Ridge has met with each of the four volunteer fire protection districts that serve the
Project Area to discuss health and safety matters. During construction of the Project, contractors are
required to develop their own Emergency Response Plans and training programs for their
employees. In addition to the EHS Manual, California Ridge will develop a separate Project
Emergency Response Plan which will specify how to respond to a host of emergency situations.
Employees will be trained to respond to emergency situations and this training will be offered to the
local fire districts.

During operation, the Project will not present a risk of fire. The minimum amount of vegetation will
be removed from the vicinity of electrical gear and connections to allow for the safe operation of all
electrical equipment associated with the site, while at the same time minimizing the loss of
vegetation. The turbines, towers, and other equipment are for the most part metal, and are not easily
combustible. All wind turbines will be properly protected from lightning and will be electrically
grounded.

5.7 HAZARDOUS MATERIALS

5.7.1  DESCRIPTION OF RESOURCES

California Ridge is not aware of any significant hazardous waste sites within the Project area. The
land is primarily rural and used for agriculture. Potential hazardous materials within the Project area
will be associated with agricultural activities, and include petroleum products (fuels and lubricants),
pesticides, and herbicides. Older farmsteads may also have lead-based paint, asbestos shingles, and
Polychlorinated Biphenyls (PCBs) in transformers. Trash and farm equipment dumps are also
potential hazards in rural settings.

There will be three types of fluids used in the operation of the wind turbines that are petroleum
products. These fluids are necessary for the operation of each turbine and include:

®  Gear box oil — synthetic or mineral depending on application (approximately 300 liters)
®  Hydraulic fluid
= Gear grease

These fluids will be managed and, if disposal is necessary, disposed of in compliance with the
requirements of applicable laws and regulations, including Illinois Administrative Code Title 35,
Parts 700-739.

5.7.2  IMPACTS

California Ridge will conduct a Phase I Environmental Site Assessment prior to construction to
locate and avoid hazardous waste sites.
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All fluids will be contained within the wind turbine structure. There should be no leakage and no
need to dispose of fluids (except in the rare case of contamination) over the life of the turbine.

5.7.3 MITIGATION MEASURES

Because there are no proposed impacts to hazardous waste sites, no mitigation measures are
necessary. If any wastes, fluids, or pollutants are generated during any phase of Project operation,
they will be handled, processed, treated, stored, and disposed of in accordance with Illinois
Administrative Code Title 35, Parts 700-739.

5.8 SURFACE WATER, FLOODPLAIN, AND WETLAND RESOURCES

5.8.1 SURFACE WATER AND FLOODPLAIN RESOURCES

Surface water and floodplain resources for the Project area were identified by reviewing U.S.
Geological Survey topographic maps (1996), Illinois Regulation of Public Waters (Appendix A of 17
IL Adm. Code Ch I Sec. 3704) (2005), Illinois Critical Resource Waters Map (2000), and Flood
Insurance Rate Maps produced by the Federal Emergency Management Agency (FEMA 1985). The
major surface waters located in the vicinity of the Project area are Spoon River, Buck Creek, Knights
Branch, Collison Branch, and Feather Creek. These are all tributaries to the Middle Fork Vermilion
River which is east of the Project area. A number of unnamed intermittent streams flow to the
aforementioned major surface waters.

The IDNR Regulation of Public Waters (Sec. 3704) Appendix A identified no public waters within
the Project area or within Champaign County.

A review of FEMA floodplain maps indicates that there is a 100-year floodway within the Project
area. The 100-year floodway is located in Section 36 of Compromise Township near the Spoon
River, near the edge of the Project boundary. No Project facilities are planned near this floodplain
and it will be avoided.

582 IMpPACTS

Construction of the wind turbines, access roads, electrical collection system, and the Project
substation will disturb land within the Project area. The wind turbines and ancillary facilities will be
built on uplands, which will avoid the surface water features and designated floodplains typically
located in the lower positions on the landscape. Access roads will be built to avoid or minimize
impacts on waters and wetlands. In particular, all surface waters and tributaries to the Middle Fork
of the Vermilion River will be avoided. Underground cabling will be directionally bored under
surface water resources and wetlands to minimize potential erosion or sedimentation effects to the
river.

In a letter dated December 4", the IDNR stated that erosion from the Project has the potential to
affect the Middle Fork and its tributaries through siltation and sedimentation, while distuption of
field tile system may temporarily or permanently adversely modify the prevailing thermal regime in
feeder stream habitats essential to Middle Fork fish, reptiles, amphibians, and mussels, including
many state-listed endangered or threatened species, several of which are unique to the Vermilion
River system in Illinois.
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5.8.3 MITIGATION MEASURES

California Ridge will consult with the appropriate agencies prior to construction to verify that federal
and state permits are not required. Access roads constructed adjacent to or crossing surface waters
will be designed in a manner to allow unrestricted flow from the upper portions of the watershed to
the lower portion of the watershed. An NPDES permit application and SWPPP will be prepared by
California Ridge for the Project and submitted to the Illinois Environmental Protection Agency
prior to the construction of the wind turbines and access roads. Erosion control practices will be
implemented as part of the SWPPP to prevent indirect impacts to the steams in the vicinity of the
Project area.

5.84 WETLANDS

Description of Resources

Wetlands near the Project area were identified by reviewing National Wetland Inventory (NWT)
maps (Figure 5-4). California Ridge conducted a field inspection for wetlands and will perform
wetland delineations (if deemed necessary) prior to construction. If wetlands are located in the
Project area, they would typically be depressional landscape features or floodplain wetlands adjacent
to unnamed intermittent streams. These wetlands will be avoided during construction. Access roads
will be sited away from wetlands, underground cables will be bored underneath wetlands, and
turbines will not be sited in wetlands.

The site has been tiled and drained for agriculture; therefore, very few depressional and
flow-through wetlands remain within the identified hydric soil areas. The NWI wetland types and
their acreage for the Project area are presented in Table 5-4 and shown in Figure 5-4.

Table 5-4
NWI Wetland Types and Acreages in Project Area
Cowardin Classification Pa‘,:::lt; ‘::d(;f Acres'
Palustrine Emergent Wet Meadow - Temporarily Flooded Farmed (PEMA() 2 5.5
Palustrine Emergent Wet Meadow — Seasonally Flooded (PEMC) 5 2.5
Palustrine Emergent Temporarily Flooded (PEMA) 3 1.4
Palustrine Unconsolidated Bottom Semipermanently Flooded (PUBF) 2 03

! Wetland acreage is calculated using U.S. Fish and Wildlife Service NWI data.

All of the wetlands located within the site are associated with palustrine systems. Wetlands within
the Project area are located in small, isolated basins or are associated with intermittent streams.
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5.85  IMPACTs

Wind turbines will be constructed on upland areas, which will avoid wetlands typically located in the
lower positions of the landscape. Access roads and supporting facilities will be designed to minimize
impacts to wetlands.

5.8.6 MITIGATION MEASURES

Wetlands will be avoided during the construction phase of the Project. If wetland impacts cannot be
avoided, California Ridge will submit a Section 404 and Section 401 Certification under the joint
application process to the U.S. Army Corps of Engineers (USACE) and the state prior to
construction. In addition, the IDNR requires Project review under the Interagency Wetlands Policy
Act for wetland impacts. USACE submitted an e-mail on March 30, 2009 with the following
comment: “Before USACE can make a determination on the project, additional data of the project
will be needed.” California Ridge is planning to conduct a wetland survey prior to construction and
will coordinate with USACE as required.

5.9 NATURAL RESOURCES
59.1 VEGETATION

Description of Resources

In accordance with the requirements of the Champaign County Special Use Permit application,
Invenergy will submit the final layout of the wind farm and applicable fees to the Champaign
County Soil and Water Conservation District (SWCD). In return, the SWCD will generate a Natural
Resource Inventory Report. The report will identify any areas of concern or locations pertaining to
natural resources which should be avoided. Champaign SWCD will coordinate with Invenergy
during the micro-siting process in order to avoid potential areas of concern prior to final site layout
and submittal of the Natural Resource Inventory Report.

The Project is located in the Illinois/Indiana Prairies and Glaciated Wabash Lowlands Level IV
Ecoregions (Woods et al., 2006). Historically, the vegetation of the region was bluestem prairie with
pockets of oak-hickory forest in the Illinois/Indiana Prairies area. The Glaciated Wabash Lowlands
occur in the eastern edge of the Project area. Historically, the vegetation of this region was beech-
maple forests in ravines flanking the Vermilion River. Presently, the landscape has been converted to
farmland and is now dominated by agricultural practices. Original wetland areas were frequently
ditched and drained to improve agricultural production.

Based on a review of aerial photographs and Champaign County land cover data, the majority of the
land area within the Project area is agricultural. Table 5-5 identifies current land cover in the Project
area. Unmowed grassland or CRP is the next most common cover type, with small amounts of
pasture, shelterbelts, savannah, mowed grassland, woodlot, and railroad verge making up the
remainder of the Project area.
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Table 5-5

Land Cover within Project Area

Land Cover Percent of Project Area
Cultivated Land (row crops, small grain, hay, 90.0
Developed Land 1.6
Woodlot 0.1
Unmowed 2.8
Mowed 24
Savannah <0.1
Shelterbelts (shrubs and trees) 0.7
railroad 0.8

5.9.2  IMPACTS

The amount of vegetation that will be removed as a result of the proposed Project will be
determined when the final site layout is completed. The proposed Project will require approximately
16.5 acres of land for the turbines, access roads, and collection lines for Champaign County.

Wind turbines require an uninterrupted airflow. The turbines will be constructed away from forests
and groves to maximize turbine output and reduce tree removal. Construction will not impact
farmsteads. In some instances, tree removal may be required.

593 MITIGATION MEASURES

California Ridge proposes the following measures to be used to avoid or minimize impacts on area
vegetation during Project construction, subsequent development, and operation:

= (California Ridge will conduct preconstruction surveys of all proposed Project facility
locations to identify wetland resources and special vegetative communities of concern. As
feasible, California Ridge will locate turbines and access roads to avoid or minimize impacts
on wetlands and native prairie areas.

= (California Ridge will avoid disturbing wetlands during construction and operation of the
Project.

= (California Ridge will minimize impacts on existing trees and shrubs.

= California Ridge will use BMPs during construction and operation of the Project to protect
topsoil and adjacent resources and to minimize soil erosion. BMPs may include containing
excavated material, protecting exposed soil and stabilizing restored material, re-vegetating
non-cropland and range areas with wildlife conservation species, and wherever feasible,
planting native tallgrass prairie species in cooperation with landowners.

59.4  WILDLIFE

Information about existing wildlife resources in the Project area was obtained from a variety of
sources including published literature, field guides, public data sets, and a meeting held with Keith
Shank, Illinois Department of Natural Resources (IDNR) on March 23, 2009. HDR requested
written information concerning biological resources at the site from the IDNR and the U.S. Fish
and Wildlife Services (USFWS). A letter dated May 14, 2009 was received from the USFWS
(Appendix J). A letter dated December 4, 2009 was received from the IDNR (Appendix J). In
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addition, California Ridge completed bat and avian risk assessments and wildlife baseline studies for
the Project area.

Section 9.1.11.D of the Champaign County Zoning Ordinance, as amended (the “Zoning
Ordinance”), provides that:

Any other provision of this ordinance notwithstanding, the BOARD or
GOVERNING BODY, in granting any SPECIAL USE, may waive upon
application any standard or requirement for the specific SPECIAL USE enumerated
in Section 6.1.3 Schedule of Requirements and Standard Conditions, to the extent
that they exceed the minimum standards of the DISTRICT, except for any state or
federal regulation incorporated by reference, upon finding that such waiver is in
accordance with the general purpose and intent of this ordinance, and will not be
injurious to the neighborhood or to the public health, safety and welfare.

In accordance with that provision, California Ridge hereby requests that the Champaign County
Board (the “Board”) waive the requirement of §6.1.4.]. of the Champaign County Ordinance No.
848 (the “Wind Farm Ordinance”), which requires that:

The Applicant shall apply for consultation with the Endangered Species Program of
the Illinois Department of Natural Resources. The Application shall include a copy
of the Agency Action Report from the Endangered Species Program of the Illinois
Department of Natural Resources.

This application for a waiver of the above requirement is based on the following factor:

As required at the beginning of §6.1.4.]., California Ridge consulted with the Illinois Department of
Natural Resources and a letter dated December 4th, 2009 was received from the IDNR (Appendix
J)- In this letter, Keith Shank of the IDNR stated that “The Department’s consultation process for
this proposal is terminated.”

For this reason, California Ridge requests that the Board grant it a waiver from the requirements of
§6.1.4.]. of the Wind Farm Ordinance.

This section (5.9.4 Wildlife) covers general wildlife species within the Project area. For information
about federal and state wildlife species considered to be threatened or endangered or of special
concern, refer to Section 5.9.7. Recommendations from the USFWS are summarized in Table 5-5.

Description of Resources

The Middle Fork of the Vermilion River, designated as a National Wild and Scenic River, is located
more than five miles east of the Project area and the Spoon River is located one tenth of a mile west
of the Project area. No Illinois Natural Area Inventory (INAI) sites occur within the Project area
boundary, but an INAI site within five miles of the Project area includes the Spoon River (0.1 mile
west). The dominance of agricultural land in the Project area dictates the types and numbers of
species that are likely to occur.

Wildlife in the Project area consists of birds, mammals, fish, reptiles, amphibians, and insects, both
resident and migratory, which use the Project area habitat for forage, breeding, and/or sheiter. The
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available habitat in the Project area is primarily agricultural row crops with adjacent roadside ditches.
Trees include windbreaks, shelterbelts, and wooded riparian areas, which are primarily located along
the Middle Fork of the Vermilion River. Species present in the Project vicinity are associated with
agricultural fields, pasture grasslands, wetlands, and forested areas.

Breeding birds common to the largely agricultural setting include killdeer, horned lark, vesper
sparrow, red-winged blackbird, and the eastern meadowlark. Woodland bird species would include
hawks, doves, cuckoos, woodpeckers, flycatchers, vireos, corvids, swallows, chickadees, wrens,
thrushes, and finches. The Middle Fork of the Vermilion River hosts breeding populations of
Canada geese and mallards, with small populations of wood duck, blue-winged teal, hooded
merganser, grebe, and green heron. Upland game birds in the region include ring-necked pheasant
and, less frequently, the bobwhite quail. Raptor species expected in agricultural areas include red-
tailed hawk, American kestrel, great-horned owl, and eastern screech-owl.

The mammal population in the area includes white-tailed deer, coyote, fox, rabbit, squirrel, raccoon,
other related rodents, and bats. These species use the food and cover available from agricultural
fields, grasslands, farm woodlots, wetland ateas, and wooded areas. Grassland areas and woody
vegetation are also habitat for a variety of small mammals, including house and deer mice, and
prairie and meadow voles.

Several bat species may occur within the Project area, but populations are likely limited by the
dominance of row crops and the small amount of suitable tree species. Bats are dependent on
forested areas for roosting as well as navigation. Bat species that occur in the region and that may be
present in the Project area include hoary bat, eastern red bat, eastern pipistrelle, big brown bat,
silver-haired bat, little brown bat, northern long-eared bat, Indiana bat, and the evening bat (See
Table 5-7 and Appendix D).

There are many species of fish found in Champaign County. Many of them, including several state-
listed threatened and endangered species, are expected to be more common within the Middle Fork
of the Vermilion River and the potential exists for these species to occur in tributaries to the river
within the Project area.

5.9.5 IMpACTS

The impact of the Project on wildlife is expected to be minimal. Measurable impacts will generally
include a small reduction in the available habitat that some wildlife use for forage or cover.
Operation of the wind farm will not change the existing land use. The Project will not affect the
water quality entering creeks or tributaries of the Middle Fork of the Vermilion River and will not
impact their fish populations. Erosion control practices will be implemented to minimize indirect
impacts.

Based on studies of existing wind power projects in the U.S. and Europe, the greatest potential for
wildlife impacts is related to avian and bat species. In a letter dated May 14, 2009 (Appendix J), the
USFWS provided comments on the Project and noted that the agency is concerned about potential
impacts to migratory birds and bats.

A biological screening report for the California Ridge Wind Power Project was completed by
Western EcoSystems Technology (WEST), which addressed potential impacts to avian species
(Appendix E). To determine the type of species and numbers of birds likely to be present within the
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Project area, WEST conducted a site visit in March 2009 to examine topography, habitat, and birds
present within the area. The biological screening report concluded that, given the habitat in the
Project area (primarily flat agricultural fields without defined topographic edges), there is average to
low potential for raptors (nesting or general use), avian migratory pathways, or federal or state-listed
species to occut.

One potentially unique feature of the proposed project is its proximity to the Middle Fork of the
Vermilion River. Several state listed species occur along the river and associated forested areas, and
some potential exists for birds and bats to use the Middle Fork of the Vermilion River as a migration
corridor. Potential bird and bat use in the Project area may be influenced by the distance to the
Middle Fork of the Vermilion River, with areas near the river having a higher potential for bird and
bat use. However, because proposed activities will avoid these areas, fatality rates and other impacts
are likely to be similar to those documented in other Midwest wind farms in similar cropland habitat.
Therefore, risk to birds from turbines constructed within the expansion area is not likely to be
biologically significant.

Preconstruction avian sutveys were performed by WEST in the Project area from March 12, 2009
through February 15, 2010 (Wildlife Baseline Studies — Appendix F). Surveys were conducted weekly
during the spring and fall migration seasons and monthly during the winter, to estimate the seasonal,
spatial, and temporal use of the Project area by birds, particularly raptors. No surveys were
conducted during the summer. Forty-eight species, and a total of 5,325 individual bird observations
comprised of 1,469 separate groups were observed during all fixed-point surveys. Overall, bird use
was higher during the spring and fall than during the winter. Raptor passage rates at the Project area
were similar to those recorded at other Midwest sites.

Given the relatively low numbers of birds and bird species detected, the moderate raptor use rate,
and the placement of turbines away from the Middle Fork of the Vermilion River and associated
native habitats, WEST anticipates that avian mortality rates are likely to be at the low end of the
known range of Midwestern wind projects.

There are no records of federally threatened or endangered bats in or within 5 miles of the proposed
Project area. A Chiropteran Risk Assessment was completed by BHE Environmental, Inc.
(Appendix D) for the California Ridge Wind Power Project in Vermilion and Champaign counties to
determine potental impacts on bat species. The BHE report concluded that risk to bats is expected
to be low, based on a lack of suitable forested habitat within the Project area.

Preconstruction acoustic sutveys of bat activity within the Project area were conducted by BHE
Environmental, Inc. (BHE) from August 5 to November 4, 2009 (Appendix L). Surveys designed to
detect ultrasonic bat calls within the Project area were implemented in accordance with methods,
goals, and objectives established in coordination with the IDNR. Ultrasonic detectors (Anabat 11
with CF ZCAIM) were mounted on three meteorological towers within the Project area to assess bat
activity during the fall migration period. These acoustic bat surveys indicated a moderate level of bat
activity within the Project area.

The lack of forested habitat and open water within the Project area may reduce risk to bats, as most
bat species in Illinois prefer forests and bodies of open water for foraging and migration stopover
roosting habitat. Bats migrating through the vicinity of the Project area may prefer the Middle Fork
and Salt Fork Vermilion Rivers and associated forests compared to the open landscape within the
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Project area. The Project has been sited to avoid high-quality bat habitat all together. California
Ridge has used the best science available to incorporate avoidance, minimization, and mitigation
strategies into the siting, design, and operation strategies for this Project, in an attempt to reduce bat
risk at the Project area to the best of our current understanding.

California Ridge’s risk assessments and preconstruction surveys of avian and bat species within the
Project area indicates that there is limited potential for species protected under the federal
Endangered Species Act to occur in the project area due to the preponderance of tilled agriculture.
There is potential for several state-listed species to occur at some time throughout the year on the
site, primarily within non-tilled areas and streams. WEST’s preconstruction survey documented four
sensitive avian species, as discussed below. Although the site contains relatively low diversity, there
are localized shelterbelts, grassland, hayfields, and wetland habitat, and there is potential for state-
listed species to occur in these areas. Refer to Section 5.9.7 for further information on potential
impacts to threatened and endangered avian and bat species.

Post-construction avian and bat mortality monitoring will be conducted beginning in the first year of
Project operations to help California Ridge monitor actual mortality rates of birds and bats at the
facility. Monitoring will also help determine the effectiveness of avoidance, minimization, and
mitigation measures in reducing mortality at the facility. Post-construction monitoring will be
conducted by consultants for no less than the first year of Project operation, as recommended by the
IDNR and USFWS during consultation, and repeated once every three years by trained California
Ridge staff as a part of routine facility inspections. Survey monitoring periods or intervals may be
adjusted to include the second year of operation if deemed necessary following initial post-
construction monitoring results or additional agency coordination.

Bird and bat mortality studies will be conducted in the Project area to record mortalities at the
facility and develop an estimate of fatality rates for each taxon at the facility. Bird and bat mortality
monitoring efforts will be conducted according to USFWS guidelines and will include searcher
efficiency and carcass removal trials. Baseline mortality studies will be conducted during the spring
(4 weeks) and fall (10 weeks) seasons of the first year of Project operation. Searches will be
conducted weekly at 30 of the 134 turbines during the spring, and at 14 of the 134 turbines during
the fall. Curtailment study searches, described below, will be conducted daily at the other 16 study
turbines during the fall. Follow-up mortality studies will be conducted for 10 weeks during the fall
every three years of Project operation. Fatality estimates will be determined using a fatality estimator
which corrects for searcher efficiency and carcass removal biases. Fatality estimates will be expressed
both in terms of fatalities/turbine/season and year, and in terms of fatalities/megawatt/season and
year and accompanied by precision and variance estimates to facilitate comparison with other
studies. Fatality rates may also be compared to weather data collected within the Project area. Survey
monitoring periods or intervals may be adjusted if deemed necessary following initial
postconstruction monitoring results or additional agency coordination.

Search plots measuring 256 x 256 ft (78 x 78 m) will be established at the base of each sampled
turbine. This plot size will exceed one-half the maximum turbine rotor height of the California
Ridge turbines (246 ft [75 m]). This should minimize the number of fatalities or injured birds or bats
which land or move outside of the search plots and thereby reduce the number of bird or bat
carcasses that would be undetected, causing underestimation of overall fatality.
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A written report on avian and bat mortality will be submitted to the Environment and Land Use
Committee at the end of the first two years of operation that reflects the mortality rate estimates
with consideration of items such as scavengers, predators, and searcher efficiency. If California
Ridge’s mortality level proves it will not threaten the population of protected species, such as the
Indiana bat, no further consultation with the Environment and Land Use Committee on mortality
will be performed. If the mortality level proves to threaten the population of protected species,
California Ridge will perform additional postconstruction monitoring with input from the
Environment and Land Use Committee.

59.6 MITIGATION MEASURES

To help avoid potential impacts on fish and wildlife in the Project area during construction and
operation, California Ridge will:

® Conduct a preconstruction inventory of existing biological resources, native prairie, and
wetlands in the Project area

* Conduct one year of preconstruction avian point count surveys to document bird species
within the Project area (point counts were conducted from March 2009 through February
2010)

® Conduct preconstruction bat surveys within the Project area to document relative abundance
of bat species (preconstruction acoustic surveys were conducted from August 2009 through
November 2009)

" Minimize wetland disturbance through avoidance or special construction methods during
Project construction

®  Minimize the amount of tree and shrub removal required during construction and operation

" Use towers with a monopole tubular design to minimize potential perching

* Minimize turbine lighting to the extent allowed by the FAA;. California Ridge anticipates
installing synchronized red strobe lights (no steady-burning red or white lights)

® As part of the Project’s compliance with the Migratory Bird Treaty Act, all habitats directly
impacted by construction activities during the breeding season will be surveyed for nests by a
trained biologist prior to construction.

® Turbines are located to avoid: (1) known bat hibernation, breeding, and maternity/nursery
colonies, migration cotridors, and flight paths between colonies and feeding areas, (2) areas
or features of the landscape known to attract raptors, (3) habitat known to be occupied by
prairie grouse, and (4) potential avian mortality, as practicable.

* Despite being categorized as a site with low risk to bats, California Ridge still plans to
implement additional mitigation measutes to further mitigate impacts on bat species at its
project. Operational mitigation measures will be implemented to reduce the impact on bat
species. Curtailment of turbines during the primaty bat migration period and times when bat
species are the most active will be implemented and actively managed during operation of
the project. California Ridge will test the effectiveness of this operational protocol by
comparing bat fatality rates at curtailed turbines vs. fully operational turbines during a
curtailment study conducted in the first year of operation. The cut-in speed, schedule, and
treatment turbines for curtailment actions will be re-evaluated following the curtailment
study and may be revised as part of the Project’s adaptive management process.

* Post-construction monitoring of the turbines during operation to verify mitigation measures
are meeting expectations and goals for project. If adjustment is needed to meet goals for the
project, modification of mitigation measures will occut.
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California Ridge will continue to consult with the USFWS regarding necessary steps to avoid or
minimize impacts on migratory birds. In their comment letter, the USFWS outlined several siting
and design recommendations for minimizing impacts to migrating birds and bats:

Table 5-6
USFWS Recommendations
USFWS Recommendation Notes/Comments
Avoid siting turbines on major bird migration California Ridge conducted field surveys to identify
corridors or in areas where birds are highly sensitive flight paths that should be avoided during
concentrated unless mortality risk is low. siting of turbine locations. In addition pre- and post

construction surveys were conducted. Turbines have
been sited to avoid major migration corridors

Site turbines to avoid areas or features of the The project area does not contain cliffs or ridge passes,
landscape known to attract raptors. which are typical landscapes that attract raptors. Highest
probability of raptor usage would be associated with the
Middle Fork of the Vermilion River. The results of the
preconstruction surveys were used in siting turbines as
appropriate to avoid raptors.

Avoid placing turbines near bat hibernation and As shown in Appendix D, the Project area does not
breeding colonies, in migration corridors, and in contain suitable forested habitat for bats, nor does it
flight paths between colonies and feeding areas. contain documented hibernacula or known caves that

could be used as hibernacula.

Avoid siting turbines in habitats of any species of Refer to Section 5.14.3.
wildlife, fish, or plant protected under the
Endangered Species Act.

Configure turbines to minimize mortality. The results of the pre-construction surveys showed no
major flight paths that should be avoided during siting
of the turbine locations.

Where the height of the rotor-swept area produces a | California Ridge conducted preconstruction field

high risk to wildlife, adjust tower height where surveys to identify flight paths ; no major corridors were
feasible to reduce strikes. identified and no tower height adjustments are proposed
Post construction monitoring should be conducted California Ridge will conduct postconstruction

for impacts on wildlife. monitoring in consultation with USFWS and IDNR and

California Ridge’s avian specialist.

5.9.7 THREATENED AND ENDANGERED SPECIES

Federal and State of Illinois regulations provide for the protection of endangered and threatened
species. In essence, these regulations require that projects not affect the continued existence of any
endangered or threatened species or adversely affect their habitats, and that corrective action be
taken if adverse impacts could potentially occur. To ensure compliance with these regulations, the
USFWS and the IDNR were consulted regarding the presence of protected species or habitats in the
vicinity of the Project.

Seven federally listed endangered or threatened species potentially occur in the Project area. The
federally listed species include the whooping crane, Indiana bat, eastern prairie fringed orchid, prairie
bush clover, Mead’s milkweed, rough pigtoe mussel and clubshell mussel. The whooping crane
population in the Project vicinity is an experimental population intended to extend the population
and diversity of the species. This population is not listed under the federal Endangered Species Act
(unlike the western population, which is federally listed), and is not state listed. Rather, it is protected

Champaign County 5-25 July 2011
Wind Energy Structure Ordinance Building Permit Application



California Ridge Wind Energy Project Invenergy

under the Migratory Bird Treaty Act. As of August 9, 2007, the bald eagle is no longer included on
the federal list of threatened and endangered species; however, it remains protected under the Bald
and Golden Eagle Protection Act and the Migratory Bird Treaty Act. The INAI lists eight sites
within 15 miles of the Project area: the Middle Fork of the Vermilion River, Salt Fork of the
Vermilion River, the Spoon River, and Barnhart Prairie Restoration Nature Preserve, Edgewood
Farm land and Water Reserve, Brownfield Woods, Trelease Woods, Pellville Cemetery. Based on a
review of federal- and state-protected species lists and observations during the preconstruction
survey, 56 endangered, threatened, or special status species are known to occur in Champaign
County (IDNR, 2009).

As stated above, a biological screening report was conducted by WEST for the Project (Appendix
E). The summary of results is discussed in Section 5.14.2 in the Impacts discussion. The biological
screening report indicated that there is not a high potential for federally listed avian, wildlife, or plant
species within the Project area. The study did indicate that the Middle Fork Vermilion River,
approximately 6.7 miles east of the Project boundary, does have relatively high potential to provide
habitat for state-listed species. WEST’s preconstruction avian point count surveys recorded four
sensitive species. Three upland sandpipers (Bartramia longicanda), a state-endangered species, and a
federal species of concern were observed within the Project area. Ten northern harriers (Circus
cyanens) and one osprey (Pandion haliaetns), also both Illinois state-endangered species, were recorded
during fixed-point surveys. In addition, 283 American golden plovers (Pluvialis dominica) were
observed in eight groups. While this species is not federally listed, it is a species of concern on the
federal priority species lists.

The chiropteran risk analysis study commissioned for the Project is included as Appendix D. The
Project area is within the range of only one federally listed bat, the endangered Indiana bat (Myozis
sodalis). The closest Indiana bat hibernaculum in Illinois is 98.5 miles away and the closest maternity
colony recorded is approximately 10 miles from the Project area. Indiana bats are not likely to be
roosting, foraging, or migrating within the Project area, due to the poor habitat conditions. Indiana
bats may use the Middle Fork of the Vermilion River and Salt Fork Vermilion River that are within
1 mile of the eastern boundary of the Project area in Vermilion County, but are unlikely to use the
Project site because of its poor habitat quality, and therefore are not at risk. California Ridge
conducted a detailed micro-siting analysis for the specific purpose of reducing potential impacts on
Indiana bats, based on discussions with USFWS. An analysis of suitable habitat within 2.5 miles of
the Vermilion River was conducted, and turbines were set back at least 1,000 feet from identified
habitat with connectivity to the river. Because the portion of the Project within Champaign County
is more than 2.5 miles from the Vermilion River, no analysis was done because the likelihood of
Indiana bats was determined to be so low.

A list of threatened or endangered species that potentially could occur in the Project area that were
identified during consultations, research, or during the biological screening report or chiropteran risk
assessment or preconstruction surveys is included in Table 5-7.

July 2011 5-26 Champaign County
Wind Energy Structure Ordinance Building Permit Application



Invenergy

California Ridge Wind Energy Project

Vicinity of the California Ridge Wind Energy Project

Table 5-7
Endangered and Threatened Species Potentially Occurring in the

Status
Species Habitat Comments/Notes
Federal State
Birds
Henslow's Sparrow T Large flat fields with no | Potentially present in
Ammodramus henslowii woody plants, and with winter or migration, but
tall, dense grass, a dense | suitable nesting habitat
litter layer, and standing | is limited.
dead vegetation.
Upland Sandpiper E Native Prairie and other | Possible summer
Bartramia longicauda dry grasslands, including | resident and migrant.
airports and some Three were observed in
croplands. preconstruction survey
Northern Harrier E Open wetlands, Potentially present in
Circus cyaneus meadows, pastures, winter or migration, but
prairies, grasslands, suitable nesting habitat
croplands, and riparian is limited. Ten observed
woodlands during preconstruction
surveys
Least Bittern T Freshwater or brackish Possible during the
Ixobrychus exilis marshes with tall breeding season or
emergent vegetation. migration.
Loggerhead Shrike T Open fields, with some May occur as a summer
Lanius ludovicianus brush/thicket and trees. resident and spring
migrant.
Black-Billed Cuckoo T Interior thickets of forest | Some potential to occur
Coccyzus erythropthalmus tracts. in forested areas along
streams and rivers.
Barm Owl E Larger tree cavities and Some potential for birds
Tyto alba in barns or abandoned to occur in trees and
buildings, sometimes buildings.
within city limits.
Short-eared Owl E Open country including | Potentially present in
Asio flammeus prairie, meadows, winter or migration, but
tundra, moorlands, suitable nesting habitat
marshes, savanna, and is limited.
open woodland.
Whooping Crane Experimental N/A May utilize wetland Some potential occurs
Grus americanus Population | Experimental | areas, lakes, and small for birds to occur in
Otherwise E Population | farm ponds for roost wetland areas or ponds
Otherwise E | sites during migration, during migration.
and may feed in crop
fields.
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Status
Species Habitat Comments/Notes
Federal State
Bald Eagle T Breeds in forested areas | Unlikely to breed within
Haliaeetus leucocephalus near large bodies of the site, but may fly
water & winters in through the project area.
coastal areas, along large
rivers, and large
unfrozen lakes.
Osprey E Typically found in close | Considered an
Pandion haliaetus association with water uncommon migrant and
resources such as lakes occasional summer
and rivers resident in Illinois, and
open water resources
are limited in Project.
One individual was
documented in
preconstruction surveys.
American Golden Plover N/A May utilize shortgrass Some potential for birds
Pluvialis dominica areas, soybean stubble, to occur in cropped or
or bare ground with grassy areas during
standing water during migration. 283 (in 8
migration and feeding. groups) were observed
during preconstruction
surveys
Mammals
Indiana Bat E E Winter in mines or caves | Not likely to roost,
Mpyotis sodalis with cool, stable forage, or migrate
temperature. Females within Project planning
and young are found area due to poor habitat
under the loose bark of conditions
large trees.
Franklin's Ground Squirrel T Tallgrass prairies at the Possibly occurs in
Spermophilus franklinii border between grassy grassy areas such as
areas and woody roadside edges.
vegetation.
Reptiles & Amphibians
Silvery Salamander E Deciduous and Possible in forested
Ambystoma platineum coniferous forests. Moist | areas.
woodlands with sandy
soils.
Mudpuppy T Cold, clear rivers, Some potential to occur
Necturus maculosus creeks, streams, lakes in streams in project
and ponds and prefers area.
woody debris for habitat.
Blanding's Turtle T Shallow weedy ponds, Potential to occur
Emydoidea blandingii marshes, swamps, and within wetland habitats.
lake inlets and coves.
Prefer slow-moving,
shallow water and plenty
of vegetation.
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Status
Species Habitat Comments/Notes
Federal State

Smooth Sofishell Turtle E Larger streams and rivers | Unlikely to occur due to
Apalone mutica with sandy substrates lack of large streams

and sand bars. and rivers.
Ornate Box Turtle T Open grassland areas Potential to occur in
Terrapene ornate with sandy soils. open areas on site.
Kirtland’s Snake N/A Downed woody debris in | Potential to occur in the
Clonophis kirtlandi woody wetland habitats | site near woody

such as flood plain wetlands.

forest, marsh, and wet

prairie.
Four-toed Salamander T Suitable breeding Unlikely to occur in site
Hemidactylium scutatum wetlands within or due to lack of habitat.

adjacent to mature

forests. Prefer forests

with dense canopy cover,

an abundance of downed

woody debris, vernal

pools, ponds, bogs,

shallow marshes, or

other fishless bodies of

water. Wooded wetlands

such as seepage swamps

or cedar swamps are

ideal.

Fish

Eastern Sand Darter T Medium to large rivers Unlikely to occur due to
Ammocrypta pellucidum with extensive areas of lack of medium and

sandy substrate. Clear, large rivers.

slightly turbid water is

ideal.
Pallid Shiner E Sandy and silty pools of | Unlikely to occur due to
Hybopsis amnis medium to large rivers. lack of medium and

large rivers.

Gravel Chub T Gravel riffles and runs of | Some potential to occur
Erimystax x-punctatus creeks and small to in streams in project

larger rivers. area.
Bluebreast Darter E Fast, rocky riffles of Some potential to occur
Etheostoma camurum small to medium rivers. | in streams in the project

Eggs are buried in the area

substrate.
Iowa Darter T Vegetated lakes, pools of | Some potential to occur
Etheostoma exile headwaters, creeks, and | in streams in project

small to medium rivers. | area.

Eggs are attached to the

substrate unguarded.
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Status
Species Habitat Comments/Notes
Federal State
Bigeye Chub E Sandy or silty sand Some potential to occur
Hybopsis amblops substrates in areas of in streams in project
little or moderate current | area.
in larger creeks and
small to medium rivers.
River Redhorse T Rocky pools and swift Some potential to occur
Moxostoma carinatum runs of small to larger in streams in project
rivers. Also found in area.
impoundments.
River Chub E Rocky runs and flowing | Some potential to occur
Nocomis micropogon pools of small to in streams in project
medium rivers. area.
Bigeye Shiner E Flowing, usually clear Some potential to occur
Notropis boops and rocky pools of in streams in project
creeks and small to area.
medium rivers. Often
round near emergent
vegetation along the
stream margin.
Northern Madtom E Mixed sand and rock Unlikely to occur,
Noturus stigmosus riffles and runs with possibly extirpated.
debris in small to large,
often swift rivers.
Invertebrates
Slippershell T Creeks and small rivers. | Some potential exists to
Alasmidonta viridis Needs fairly good occur in streams in
quality water and prefers | project area.
to be buried in sand and
gravel.
Purple Wartyback T Rivers where definite Some potential exists to
Cyclonaias tuberculata riverine conditions with | occur in streams in
a stronger current exist. project area.
Spike T Small to large streams Some potential exists to
Elliptio dilatata and occasionally lakes. occur in streams in
Prefers sand-gravel or project area.
mud-gravel substrate.
Wavy-rayed Lampmussel E Rarely found in smaller, | Some potential exists to
Lampsilis fasciola upstream creeks or in oceur in streams in
downstream areas of project area.
large rivers. Usually
found in riffles and rapid
waters.
Little Spectaclecase T Small to medium Some potential exists to
Villosa lienosa streams in sand or gravel | occur in streams in
substrate. project area.
Clubshell E E Streams and small rivers, | Unlikely to occur on
Pleurobema clava in well oxygenated site due to lack of
riffles with coarse sand stream size.
and gavel and little silt.
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Status
Species Habitat Comments/Notes
Federal State
Riffleshell X Medium to large streams | Unlikely to occur on
Epioblasma torulosa with sand or gravel site due to lack of
substrate. stream size.
Rough Pigtoe mussel E Medium to large rivers Unlikely to occur on
Pleurobema plenum with sand or gravel site doe to lack of
substrate stream size.
Kidneyshell E Small to medium rivers, | Unlikely to occur on
Prtychobranchus fasciolaris usually in areas with site due to lack of
good flow. Usually habitat and stream size.
inhabits sand and/or
gravel.
Rabbitsfoot E Medium to Jarge rivers Unlikely to occur within
Quadrula cylindrica in mixed sand and the site; only known
gravel. occurrences are in
Wabash and Massac
counties.
Purple Lilliput E Fast-flowing small Some potential exists to
Toxolasma lividus streams and medium occur in streams in
sized rivers. Sand and project area.
gravel substrates.
Rainbow E Cool, clear, upper Some potential exists to
Villosa iris reaches of small to occur in streams in
medium streams. Sandy | project area.
mud, coarse sand, or
gravel in areas near
faster currents.
Salamander Mussel E Under rocks and debris, Some potential exists to
Simpsonaias ambigua only species with a non- | occur in streams in the
fish glochidial host (the | project area.
Mudpuppy).
Swamp Metalmark E Bogs, marshes, swamps, | Unlikely to occur due to
Calephelis muticum and wet meadows. lack of habitat.
Plants
Sangamon Phlox E Found in scrub shrub, Some potential exists
Phlox pilosa ssp. shrub, and forb/herb for presence in site.
Sangamonensis areas.
Ear-leafed Foxglove T Moderate moisture areas, | Unlikely to occur, last
Tomanthera auriculata prairies, and open known occurrence was
woods. 1933.
Mead's Milkweed T E Tallgrass prairies or Unlikely to occur on-
Asclepias meadii unplowed native prairie | site due to lack of native
hay meadows that have prairie.
well-drained or dry-
mesic soils.
Rayed bean E Small headwater creeks Associated with
Villosa fabalis but also in large rivers. vegetation in and
Gravel and sand adjacent to riffles and
substrates shoals.
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: Status
Species Habitat Comments/Notes
Federal State
Eastern prairie fringed T Mesic to wet prairies and | Very low probability of
orchid native grasslands. occurrence due to lack
Platanthera leucophaea of suitable habitat.
Prairie bush clover T Dry to mesic prairies and | Very low probability of

Lespedeza leptostachya

native grasslands with
gravelly soil.

occurrence due to lack
of suitable habitat.

Brome-like Sedge
Carex bromoides

Wet, seepy areas; wet
woodlands, fens, and
shaded areas.

Some potential exists
for presence on site.

Fibrous-rooted Sedge
Carex communis

Woodlands that are at
least seasonally wet and
in seepy areas on
hillsides.

Some potential exists
for presence on site.

Drooping Sedge
Carex prasina

Rich, mesic deciduous
forests, often along
streams or in seepage
areas, or in moist, low
ground associated with
springs or fens.

Some potential exists
for presence on site.

Willdenow's Sedge
Carex willdenowii

Woodland hilltops,
ridges and prefers well-
drained soils.

Some potential exists
for presence on site.

Queen-of-the-Prairie
Filipendula rubra

Moist black soil prairies,
most sand prairies, moist
meadows along rivers in
woodland areas, shrubby
fens, and wet areas in or
around seeps and
springs.

Unlikely due to lack of
suitable habitat present
on the site.

Wolf's Bluegrass
Poa wolfii

Forests/upland forests,
wetlands, border of
lakes, also found on
rocky bluffs and cliffs.

Unlikely to occur on
site.

Royal Catchfly
Silene regia

Mesic black soil prairies,
openings in upland
forests, savannas,
scrubby barrens, and
open areas along
roadsides and railroads.

Possible in the site.

Status

E = Endangered
T = Threatened
X = Extirpated
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Mammals

Two federally or state-listed mammals potentially occur in the Project area; the Franklin’s ground
squirrel and the Indiana bat.

Franklin's ground squirrel

The Franklin’s ground squirrel is a small species of ground squirrel that historically occurred in
tallgrass prairie habitats throughout the Midwest. The species experienced declines as a result of
conversion of native habitats to cropland, and was listed as threatened under the Illinois Endangered
Species Act in 2004. The species is currently limited to the edges of forests, roadsides, and railroads,
and other edge habitats. The Project and biological screening report evaluation area contain some
suitable habitat for this species along roadways, and in some planted grassland habitats. Some
potential exists for this species to occur within the site.

Impacts and Mitigation

Because this species requires well-drained ground it does not appear that there are areas of suitable
habitat within the project footprint, but transport of turbine components often requires rebuilding
or repairing roadways some distance from the destination. Some potential exists for this species to
occur within the site along railroads and highways. If present, this species habitat can be threatened
through the crushing and collapse of its burrows by heavy construction equipment. Shadow flicker
cast in its territory by operating turbines may also be detrimental. Invenergy will work with the
IDNR to resolve any potential issues if they arise.

Indiana Bat

The Indiana bat is a federally endangered bat that potentially occurs throughout much of Hlinois. To
better understand the potential for the Project to impact the Indiana bat and other bats found in the
area, California Ridge contracted the preparation of a chiropteran risk assessment (Table 5-7).
Included below is a summary of the results of this risk assessment.

In winter (mid-November through March), Indiana bats hibernate in caves and mines. The closest
Indiana bat hibernaculum in Illinois is 98.5 miles away from the Project area, and the closest
maternity colony recorded is approximately 10 miles away. There are no records of Indiana bats
within 5 miles of the proposed Project Area.

For the remainder of the year, Indiana bats roost in trees and forage along small stream corridors
with well-developed riparian woodlands or within upland forests. Forested areas along the Middle
Fork and Salt Fork of the Vermilion River occur within 1 mile east of the Project Area and the
closest known colonies are along this river within 10 miles of the site. Bats from these colonies are
likely to forage along the Middle Fork and among the trees surrounding the river; however, no
contiguous forested corridors connect the Middle Fork of the Vermilion River to waterways in the
Project Area. Although bats along the Middle Fork may venture into the open fields, most tend to
remain along forested waterways as insects are more abundant and trees provide protection from
aerial predators.

As part of coordination with the USFWS, an analysis for suitable Indiana Bat habitat was conducted.
Within 2.5 miles of the Vermilion River, turbines have been setback at least 1,000 feet from suitable
habitat with connectivity to the river. Because the portion of the Project area within Champaign
County is greater than 2.5 miles from the Vermilion River, the likelihood of Indiana bats in this area
of the Project is considered to be extremely low.
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Impacts and Mitigation

Because the Project area is primarily void of trees and composed of open fields/agricultural land, the
area is generally not suitable for foraging or roosting bats. Given that limited potential habitat is
available and that California Ridge will avoid tree clearing to the maximum extent practicable,
construction of the Project will not likely adversely affect the Indiana bat. Operation of the Project
will also not likely adversely affect the Indiana bat. Indiana bats, even if present in the Project area,
generally travel and forage at heights below the rotor swept area. As such, the chance of collisions
between Indiana bats and turbine blades during the summer is low.

California Ridge is proposing the following mitigation, which is expected to offset the already low
risk to the Indiana bat down to discountable levels.

= (California Ridge will contribute to a conservation project designed in coordination with
USFWS and the Illinois Department of Natural Resources (IDNR) that will contribute to
the recovery of the listed species. Invenergy will fund and facilitate a spring emergence and
migration project to evaluate the movement of reproductive female Indiana bats from
Blackball mine to their maternity sites.

= (alifornia Ridge plans to implement additional measures to further mitigate impacts on bat
species at its Project. Operational mitigation measures will be implemented to reduce the
impact on bat species. Curtailment of turbines during the primary bat migration period and
at times when bat species are the most active will be implemented and actively managed
during Project operation. California Ridge will test the effectiveness of this operational
protocol at reducing bat fatalities by conducting a curtailment study during the first year of
operation.

Birds

Based on the analysis presented in the California Ridge Biological Screening Report (Appendix E)
and the IDNR’s most recent threatened and endangered species list, twelve federal or state-listed
endangered, threatened, or protected birds may occur in the Champaign County portion of the
Project area; the whooping crane, bald eagle, osprey, short-eared owl, Henslow’s sparrow,
loggerhead shrike, upland sandpiper, northern harrier, and least bittern. The most recent species
added the IDNR’s list includes; the barn owl, Black-billed cuckoo, and the American golden plover.

Whooping Crane

The Eastern Migratory Population (EMP) of whooping cranes was reintroduced to the Midwest in
2001, and has some potential to occur in the Project Area during migration. As birds become
established and the population increases, the potential exists for birds to stop virtually anywhere in
Ilinois between their summer and winter areas. Whooping cranes were observed along the Middle
Fork of the Vermilion River in Vermilion County during 2005. Based on past use of areas near the
Project area, and the location of the ultra-light led migration, some potential exists for whooping
cranes to use the project area during migration. This population is listed as “experimental and non-
essential” under the Endangered Species Act, but is still protected under the Migratory Bird Treaty
Act.

Bald Eagle

The bald eagle nests in mature trees located adjacent to or near large, fish-bearing waters. The bald
eagle is a state threatened species in Illinois. Some potential exists for the bald eagle to nest along the
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Middle Fork of the Vermilion River, and to occasionally fly through the project area. The site lacks
breeding habitat for this species.

Osprey

The osprey nests in mature trees located adjacent to or near open waters, and is state endangered.
Some potential exists for the osprey to nest along the Middle Fork of the Vermilion River, and to
occasjonally fly through the project area, as documented in WEST’s preconstruction survey. The site
lacks breeding habitat for this species.

American Golden Plover

The American golden plover breeds in the Arctic tundra and migrates south for the winter. Areas in
Illinois provide important spring migration staging areas. Daytime habitat may include short grass,
soybean stubble, corn stubble, or areas of bare ground with standing water or moisture. There is
some potential for birds to occur in these areas of the Project area during the spring migration
period, as documented in WEST’s preconstruction survey.

Short-eared Owl

The short-eared owl may potentially be observed in the area during migration or in the winter, but is
unlikely to nest in the Project area due to a lack of hayfields and grasslands.

Barn Ow/

The barn owl nests is larger tree cavities and in barns or abandoned buildings, sometimes within the
city limits. A breeding record exists for Champaign County, about four miles northwest of Rantoul.
The barn owl hunts in open woodlands and grasslands. Some potential exists for the barn owl to
occur in wooded or grassland areas in the project area.

Henslow’s Sparrow

Henslow’s sparrow breeds primarily in weedy grasslands of the east-central U.S. Historically, this
species would breed in tallgrass prairie; however, today it is restricted to large, flat, neglected, weedy
fields, wet meadows, and salt marsh edges. Potential breeding habitat for this species within the
Project area is limited because of the lack of large grassland areas (250 acres or greater). Some
potential exists for the species to breed within a few large blocks of planted grasslands, and the
species likely migrates through the area in spring and fall. However, since the Henslow’s sparrow
spends most of its time hidden in vegetation, there is little threat that individuals of this species that
occur in the area would collide with turbines or turbine blades during operation of the Project.

Loggerhead Shrike

Populations of loggerhead shrike in central Illinois are rare and migratory. Loggerhead shrikes
generally breed in grassland areas with hedgerows or scattered trees and shrubs, and prefer hay fields
and pastures to row crops (INHS, 2009). Although the potential exists for the species to occur on
the site, nesting habitat is limited due to the rare nature of hedgerows, shrubs, or trees and a
preponderance of row crops such as corn. The potential exists for the species to nest on the site
near hedgerows, and the potential exists for the species to occasionally move through the area
during migration.
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Upland Sandpiper

The upland sandpiper is uncommon during migration and an uncommon-to-rare summer resident in
Hlinois (INHS, 2009). Upland sandpipers are predominantly found in flat open country such as in
grassland or prairie habitats — including but not exclusively farmland (cultivated or pasture) or golf
courses. Upland sandpipers have been recorded in low numbers along the Dailey Breeding Bird
Survey (BBS) route’, which runs through the site, although the exact locations of the upland
sandpiper records along the route are not known (Patuxent Wildlife Research Center, 2007). There
has been one confirmed breeding pair of upland sandpiper in Champaign County. There is the
potential for upland sandpipers to breed within the site during the summer, with higher numbers
occurring during spring and fall migration, as documented in WEST’s preconstruction survey.

Northern Harrier

Northern harriers have a small, scattered breeding range throughout Illinois; however, possible
breeding sites have been located in Champaign County. The Project area contains limited amounts
of grassland and wetlands that could serve as potential nesting habitat. Although breeding habitat for
the species is limited at the site, the species is likely to occur during migration and the winter, as
documented in WEST’s preconstruction survey. Because northern harriers often hunt close to the
ground, the risk of collision with turbine blades is considered lower for this species compared to
other raptors.

Black-billed Cuckoo

The black-billed cuckoo nests in interior thickets of forested tracts and feeds heavily on caterpillars.
There is potential for this species to occur along streams and rivers in the Project area.

I east Bittern

The least bittern’s summer distribution occurs in the Midwest from Michigan south to Texas, west
to eastern New Mexico, and east along the Atlantic shoreline. It is listed as a state-threatened species
in Illinois. It is an uncommon migrant and a summer resident that will use shallow freshwater lakes
and marshes with tall dense emergent vegetation, especially those with cattails. They are very
secretive and more often heard than seen. They eat fish and insects that they capture by quickly
jabbing their long bills and impaling their prey. Least bitterns are not adequately sampled during
breeding bird surveys because they are rare and secretive, but the collected data does indicate a
scattered breeding distribution in Illinois. The least bittern has been documented in northeastern
Champaign County. A limited potential exists for this species to breed within wetlands in the project
area.

Impacts and Mitigation
California Ridge is continuing to consult with the USFWS regarding necessary steps to avoid or

minimize impacts on federally or state-listed endangered or threatened birds. California Ridge is
conducting pre- and postconstruction field surveys for the project. If any sensitive flight paths or

The North American Breeding Bird Survey (BBS) is a cooperative effort between the U.S. Geologic Survey’s Patuxent
Wildlife Research Center and the Canadian Wildlife Service’s National Wildlife Research Centre to monitor the status and
trends of North American bird populations. Following rigorous protocol, BBS data are collected by thousands of dedicated
participants along thousands of randomly established roadside routes throughout the continent. Professional BBS
coordinators and data managers compile these population data and trend analyses for the general public.
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sensitive habitats are identified during the surveys, California Ridge will work with the USFWS to
come up with appropriate minimization and mitigation measures, including:

= As part of the Project’s compliance with the MBTA, all habitats directly impacted by
construction activities during the breeding season will be surveyed for nests by a trained
biologist prior to construction. Particular attention will be given to detecting upland
sandpiper (Bartramia longicauda), barn owl (Tyto alba), and loggerhead shrike (Lanius
ludovicianus) nests, as recommended by the IDNR for these protected species.

= The Project has been sited in a previously disturbed landscape and to avoid critical habitats
for sensitive species.

» California Ridge will coordinate annually with the Whooping Crane Eastern Partnership to
track the passage of Whooping Cranes through the Project vicinity.

=  Project facilities have been located to avoid: (1) documented locations of any species of
wildlife, fish, or plant protected under the federal Endangered Species Act, (2) known local
bird migration pathways and daily movement flyways, (3) areas where birds are highly
concentrated, and (4) areas with a high incidence of fog, mist, low cloud ceilings, and low
visibility.

Reptiles and Amphibians

There are five state-listed threatened species and two endangered species that potentially occur in
Champaign County; the Blanding’s turtle, the ornate box turtle, mudpuppy, Kirtland’s snake, and
four-toed salamander are threatened, and the silvery salamander and the smooth softshell turtle are
endangered. The Kirtland’s snake is neither endangered or threatened but is experiencing population
decline.

Blanding’s Turtle

The Blanding’s turtle is associated with shallow ponds, marshes, creeks, or wetland habitats. Based
on site visits, a review of aerial photographs, NWI maps, and USGS land cover data, there are
limited areas of these types of aquatic/wetland habitats within the Project area. The potential for
occurrence of the Blanding’s turtle is greatest within 1.5 miles of the Middle Fork of the Vermilion
River, although this species may occur throughout the site where suitable aquatic habitat is present.

Ornate Box Turtle

The ornate box turtle can be found in open grassland areas and hibernates underground from late
September to early April. It appears to be more common in sandy soils, however, it is not restricted
to them. The preferred habitat of the ornate box turtle may not be present in the project area but
little is known of their distribution. If one is happened upon during project construction, it is
unlawful to move or capture it without first obtaining an Incidental Take Authorization from the
IDNR.

Smooth Softshell Turtle

The smooth softshell turtle inhabits larger streams and rivers in segments with sandy substrates and
sand bars. This species is potentially present in all reaches of the Vermilion River system. Erosion
and siltation pose an indirect threat to this species habitat.
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Four-toed Salamander

The four-toed salamander is present in riparian forests, woodland vernal pools, and is sometimes
found more than 1,000 feet from the nearest wetlands, beneath forest floor litter and detritus where
sufficient moisture is available. It is unlikely that this species occurs within the project footprint;
however, good water quality remains important.

Sitvery Salamander

The silvery salamander is associated with deciduous and coniferous-forested habitats with moist
woodlands and sandy soils. A majority (more than 90 percent) of the habitat in the Project area is
cultivated agricultural lands; there are limited forested habitats available to this species. The
likelihood of this species occurring on the site is low, but possible within forested areas, especially
near the Middle Fork of the Vermilion River.

Mudpuppy

The mudpuppy is never found in terrestrial habitats but inhabits clear rivers, creeks, streams, lakes,
and ponds. It conceals itself under rocks or woody debris during the day and feeds actively at night.
The mudpuppy is the only known glochidial host of the state-listed endangered salamander mussel
(Simpsonias ambigna). The mudpuppy’s decline may be a factor in the disappearance of the salamander
mussel. Siltation and sedimentation can be tolerated by the mudpuppy as long as clear gravelly

headwaters remain available for reproduction. Any planned in-stream work may require an
Incidental Take Authorization from the IDNR.

Kirtland’s Snake

The Kirkland’s snake occurs statewide in Illinois and is usually found in open wetlands, such as wet
prairies, and can also occur in openings or along the edges of forested wetlands and floodplains.
This species has also occurred near more urbanized areas such as parks, cemeteries, and vacant lots.
There is potential habitat for this species in the Project area near wetlands.

Impacts and Mitigation
Given the rarity of these reptiles and amphibians, and the limited availability of suitable habitat, it is

unlikely they will be encountered or adversely affected during construction of the Project. The
habitats potentially occupied by these species will be avoided during siting of the Project facilities.
For example, wind turbines and ancillary facilities will be built on uplands, which will avoid the
surface water features typically located in the lower positions on the landscape. Access roads will be
built to avoid impacts on waterbodies. Underground cabling will be directionally bored under
wetlands and streams, avoiding impacts.

Fish

Ten state-listed endangered or threatened fish occur in Champaign County. Many of these species
are expected to be more common within the Middle Fork of the Vermilion River, and the potential
exists for these species to occur in tributaries to the river within the project area.

Impacts and Mitigation

This type of habitat will be avoided during siting of the Project Facilities. For example, wind
turbines and ancillary facilities will be built on uplands, which will avoid the surface water features
typically located in the lower positions on the landscape. Access roads will be built to avoid impacts
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on waterbodies. Underground cabling will be directionally bored under wetlands and streams,
avoiding impacts.

Invertebrates

Fourteen federally or state-listed endangered or threatened invertebrates potentially occur in
Champaign County, including thirteen mussels and one butterfly. Mussels live in lakes, streams, and
rivers; therefore, the potential exists for these species to occur within the Middle Fork of the
Vermilion River and its tributaries, including streams within the Project area. However, some
streams in the project area may have hard clay bottoms, which limit the potential for mollusks to
occur (K. Shank, IDNR, pers. comm.).

Impacts and Mitigation

Protected mollusk species typically occur in streams with clean water and rocky or sandy substrates.
Some potential exists for protected mussels to occur in streams in the project area with suitable
substrates. The swamp metalmark prefers bogs, marshes, swamps, and wet meadows for habitat.
This type of habitat will be avoided during siting of the Project facilities.

Plants

Twelve federal or state-listed endangered or threatened plants potentially occur in Champaign
County. These species are generally associated with native grassland (tallgrass prairie), wetland, or
wooded habitats. A review of aerial photographs, USGS land-cover data, and field visits to the
Project area indicate that the area is dominated by cropland (approximately 90 percent). The
cropland is largely vast fields of corn and soybeans, where the majority of sensitive plants are
unlikely to occur. During the March 26, 2009 meeting the IDNR did not express concern over
natural communities in the site; however, they did express concerns about the potential impacts of
the presence of a wind energy facility on the surrounding Illinois Natural Areas Inventory (INAI)
sites along the Middle Fork of the Vermilion River.

Impacts and Mitigation

Siting of Project facilities will generally avoid areas potentially occupied by many of the protected
plants found within Champaign County (e.g., wetlands, wooded areas). Additionally, California
Ridge will conduct field surveys to identify areas of native habitat potentially occupied by protected
species at all proposed Project facility locations (e.g., turbine sites, access roads, and cable routes)
prior to construction. As feasible, areas of native habitats, wetlands, and wooded areas that could
provide habitat to protected plants will be avoided. Construction and operation of the Project is not
likely to adversely affect federally or state-listed endangered or threatened plants.

5.10 CULTURAL AND ARCHAEOLOGICAL RESOURCES

5.10.1 DESCRIPTION OF RESOURCES

California Ridge initiated consultation with the Illinois Historic Preservation Agency (IHPA) to
request input on the Project’s potential to affect cultural resources (structural and archaeological).
The consultation resulted in IHPA requesting a Phase I archaeological survey and architectural
survey of the project area. Invenergy will conduct both surveys and results will be submitted to the
IHPA as requested.
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A Phase I archaeological reconnaissance survey will be completed to locate, identify, and record any
archaeological resources identified. A literature search will be initiated to locate previously identified
historic properties within the Project area. Previously recorded sites that fall within the potential

impact area for turbine and related facility construction will be revisited to assess current conditions.

An architectural inventory of all structures within the Project Area will be conducted. Each structure
will be assessed for historical significance and will be photographed and recorded on inventory
forms to be submitted to the Illinois State Historical Preservation Agency (IHPA). A
recommendation will be made for each structure as to its eligibility for the National Register of
Historic Places.

The archaeological survey will be conducted within the probable impact footprint of turbines, access
roads, and electrical layout within, at a minimum, the high probability areas established by the IHPA.
If sites are found, official site forms will be filled out and submitted to the IHPA. Artifacts will be
submitted to the Illinois State Museum for permanent storage if not returned to the landowner. A
recommendation will be made for each site found as to its eligibility for the National Register of
Historic Places. Both the architectural and archaeological surveys will be conducted according to the
Ilinois Historic Preservation Agency guidelines.

5.10.2 ImpAcCTS

Construction and operation of a wind energy facility could directly affect cultural resources, if

present. Construction within turbine footprints, cable trenches, and access roads could directly
impact buried cultural resources. In addition, construction of turbines may indirectly affect the
viewshed integrity from existing historic standing structures.

California Ridge will continue to consult with the IHPA to determine the potential for the Project to
affect known and as yet unidentified historic properties. It is anticipated that architectural and
archaeological surveys will be completed. These surveys will be conducted prior to construction.

5.10.3 MITIGATION MEASURES

A targeted archaeological survey is expected to be conducted to determine the presence or absence
of previously unrecorded archaeological resources in those areas that the IHPA determines have a
high potential for buried resources and that will be impacted by construction of wind turbines, cable
trenches, access roads, and borrow areas. All identified cultural resources will be assessed for
integrity and eligibility for listing on the National Register of Historic Places (INRHP). All
archaeological investigations will meet or exceed the U.S. Department of the Interior’s Standards
and Guidelines for Archaeology and Historic Preservation. Architectural resources will be evaluated
for their integrity and eligibility for the NRHP.

Any cultural resources found to be potentially eligible for nomination to the NRHP will be avoided,
if possible.
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6.0 AGENCY AND PUBLIC OUTREACH

Throughout the course of project development several agency personnel and public entities were
contacted for the project. Below is a summary of the contacts made for the project. Formal agency
consultation letters and responses are included as Appendix J.

6.1 FEDERAL CONTACTS

= U.S. Fish and Wildlife Service (USFWS): Contacted to consult on avian issues and federal
threatened and endangered species.

*  U.S. Army Corps of Engineers (USACE): Contacted to comment on potential effects to
waters of the U.S.

= U.S. National Park Service: Contacted to comment on potential effects to scenic waters of

the U.S.

6.2 STATE CONTACTS
* Illinois Department of Natural Resources (IDNR): Keith Shank, Impact Assessment
Section, Division of Ecosystems and Environment, was contacted to provide an
environmental review of the project.
* [Illinois State Historic Preservation Agency (ISHPA): Contacted to consult on potential
impacts to archaeological and historic resources in the Project area.
= Illinois Emergency Management Agency: Met with representatives March 30, 2007.

6.3 NON-GOVERNMENT ORGANIZATIONS

6.4 LocAL/BUSINESs CONTACTS
®  Champaign County:

- Apnl 12, 2011, meeting with Champaign highway engineer (Jeff Blue) and Vermilion
highway engineer (Doug Staske)

- Met with Vermilion and Champaign County Emergency Management Agency (Mike
Jobst) March 30, 2007

- Soil and Water Conservation District (Bruce Stickers of Champaign and Cindy Johnston
of Vermilion) April 29, 2009

= City Council: Meeting, May 2, 2007

* Townships:
- Pilot Township: April 12, 2011, Roy Knight, Highway Commissioner
~ Compromise Township: April 12, 2011, Marvin Johnson, Highway Commissioner
- Compromise Township: April 12, 2011, Greg Frerichs, Highway Commissioner

®  Fire Departments:
- Fithian Fire Protection District - Fire Chief (Phil Hoshauer)
- Ogden/Royal Fire Protection District - Fire Chief (Denver Phelps)
- Oakwood Fire Protection District - Fire Chief (Tony Frye)
- Bluegrass Fire Protection District - Fire Chief (Gary Hawker)

®= Ameren: Met with representatives March 30, 2007

Champaign County 6-1 July 2011
Wind Energy Structure Ordinance Building Permit Application
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GE's 1.6-100 Wind Turbine

GE's 1.6-100 wind turbine offers a 47% increase in swept area when compared to the 1.6-82.5 turbine,
resulting in 19% increase in Annual Energy Production (AEP) at 7.5 m/s. This increase in blade swept
area allows greater energy capture and improved project economics for wind developers. GE's 1.6-100
turbine has a 53% gross capacity factor, at 7.5 m/s; a class leading performance. GE's proprietary 48.7
meter blade uses the same proven aerodynamic shape as the blades found on the 2.5-100 turbine, but
with the use of carbon fiber the weight is significantly reduced from the original blade predecessor.

GE's stringent design procedures result in a turbine designed for high performance, reliability and availability.
The use of the rotor from the proven GE 2.5-100 turbine and selected component modifications provide
increased annual production with the same reliable performance as the 1.5 MW series turbine.

Available in 80 meter and 100 meter tower heights, these sizes provide flexible options for Class Il wind
sites, allowing for higher energy capture in lower wind speed environments.

Building Upon the Proven
1.5 MW ana 2.5 MW Plattorms

The evolution of GE's 1.5 MW turbine design began with the 1.5i turbine introduced in 1996. The

65 meter rotor was increased to 70.5 meters in the 1.5s then to 77 meters in the 1.5sle turbine which
was introduced in 2004. Building on the exceptional performance and reliability of the 1.5sle, GE
introduced the 1.5xle with its 82.5 meter diameter in 2005. Subsequent improvements in design led
to the 1.6-82.5 turbine, introduced in 2008. Ongoing investment in the industry workhorse resulted in
the introduction of GE’s 1.6-100 wind turbine with a 100 meter rotor. This product evolution ensures
increased capacity factor while increasing AEP by 19%.

Incremental changes to the 1.6-100 resulted in a significant performance increase. These enhancements
include greater blade length, use of carbon fiber, Low Noise Trailing Edge [LNTE) and gearbox improvements
resulting in anincrease in AEP, high capacity factor, and controlled sound performance.

GE's new, Low Noise Trailing Edge serrations are employed on this turbine to enable tailored sound as a
function of wind speed for a smaller sound footprint and optimized park layout to increase AEP. Testing
has shown this design for the blade enables improved turbine acoustic performance. Designed with
high reliability to ensure continued operation in the field, GE's 1.6-100 can provide excellent availability
comparable with the 1.5 MW series units operating in the field today.



Technical Description

GE's 1.6-100 wind turbine is a three-blade, upwind, horizontal axis wind turbine with a rotor diameter
of 100 meters. The turbine rotor and nacelle are mounted on top of a tubular steel tower providing
hub heights of 80 meters and 100 meters. The machine uses active yaw control to keep the blades
pointed into the wind. The turbine is designed to operate at a variable speed and uses a doubly fed
asynchronous generator with a partial power converter system.

P Y TN -
specincations:

1.6-100 Wind Turbine:
 Designed to |EC 61400-1
— TC Ill: 7.5 m/s average wind speed; B turbulence intensity

» Standard and cold weather extreme options

e Standard tower corrosion protection; C2 internal and C3 external with
optional C4 internal and C5 external available

e Rotational direction: Clockwise viewed from an upwind location
 Speed regulation: Electric drive pitch control with battery backup

o Aerodynamic brake: Full feathering of blade pitch

] | a
- ¢ ~T1 e todha & 4 D Y ~1TITcC
redatures dnda oeneries
e Higher AEP than its 1.6 predecessors
 Highest capacity factor in its class
« Designed to meet or exceed the 1.5 MW platform’s historic high availability

e Grid friendly options are available
— Enhanced Reactive Power, Voltage Ride Thru, Power Factor Control

e Wind Farm Control System; WindSCADA*
* Sharing of components with family products

e GE proprietary 48.7 meter blade

Ultra-quiet power production Low Noise Trailing Edge serrations as
an acoustic enhancement for the 1.6-100

Available in both 50 Hz and 60 Hz versions for global suitability



Best in class capacity factor

Construction

Towers: tubular steel sections provide variable hub heights from 80 meters to 100 meters

Blades: GE 48.7 meter blades with Low Noise Trailing Edge serrations
e Providing high energy capture with low sound emission
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|
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» Carbon spar caps within blades reduce weight, which reduces

turbine loads

Drivetrain components: GE's 1.6-100 uses proven design gearboxes, mainshaft and generators
with appropriate improvements to enable the larger rotor diameter on the 1.6 MW machine

Enhanced Controls Technology

The 1.6-100 wind turbine employs two enhanced control features:

» GE's patented Advanced Loads Control reduces loads on turbine components by
measuring stresses and individually adjusting blade pitch

« Controls developed by GE Global Research minimize loads including at near rated
wind speeds to improve Annual Energy Production [AEP)

Condition Based Monitoring

GE’s Condition Based Monitoring (CBM) and SCADA Anomaly Detection
Services, a complementary suite of advanced condition monitoring
solutions, proactively detect impending drive train and whole-turbine
issues enabling increased availability and decreased maintenance
expenses. Built upon half a century of power generation drivetrain
and data anomaly monitoring experience, this service solution is
available as an option on new GE Units and as an upgrade.
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1.6-100 Specifications

Power Curve Improvement
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Highest capacity
factor in its class

* Value. Best in Class Capacity Factor, 52% @ 7.5 m/s
« Reliability. GE fleet at 98%+ availability

« Experience. 16,500+ fleet, most 100 meter+ rotors,
1.5 million operating hours

« Finance-ability. Evolutionary design using “proven
technology” from GE 1.5 MW and 2.5 MW platforms




1.6 MW wind turbine; Tahachapi, Califormia, U.S.A.
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CALIFORNIA RIDGE WIND ENERGY

SYSTEM DESCRIPTION

The California Ridge Wind Energy, LLC (Project), is proposed to be a 200 Megawatt (MW) wind energy
conversion system in Vermilion and Champaign counties, located north of the town of Royal and south of
the cities of Gifford and Potomac, Illinois. The proposed wind farm will consist of the following primary

components:

Item Number Unit measure

Wind Turbines 134 Each

Wind Turbine Foundations 134 Each

Step-Up Transformers 134 Each

Access Roads 198,026 Lineal Foot (estimate)

Medium Voltage Cable 425,937 Lineal Foot (estimate)

Note:  The exact number of turbines and lengths of access roads and medium voltage cables may change prior to construction. The
lengths provided here are based on a May 2011 layout. California Ridge Wind Energy will provide as-built plans to the counties
following construction.

DECOMMISSIONING SEQUENCE

In the event the Project requires decommissioning and removal, the following sequence for removal of the
components will be used:

e Remove Rotors and Turbines

* Remove Towers and Internals

e Remove Collection Step-Up Transformers
e Partial Remove Wind Turbine Foundations
e Remove Access Roads

After removal of all equipment and materials the area will be regraded and topsoil will be restored.

WIND TURBINES

WIND TURBINE TECHNICAL DATA

The Project will use 134 GE 1.6-100 50/60 Hz (690 Volt electric power) Wind Turbines manufactured by
General Electric for a system generating capacity of approximately 214 MW (figure 1). The towers are
painted monopole tubular steel, white in color, with a hub height of 100 meters (328 feet). The project
will use 100 meter (328 foot) diameter rotors. Each turbine and rotor will reach a total height of 150 meter
(492 feet) above ground surface.

Properly maintained wind turbines have a minimum life of 20 years (Ton van de Wekken 2007). At the
end of the project life, depending on market conditions and project viability, the wind turbines may be
“re-powered” with new nacelles, towers, and/or blades. Alternatively, the wind turbines may be
decommissioned and removed. The major components of the wind turbines (the tower, the nacelle, and
blades) are modular items that allow for ease of construction and disassembly during decommissioning or
replacement. Each tower is made up of approximately 253 tons of painted steel which is potentially
salvageable. The nacelle has an overall unit weight of approximately 40 tons and is constructed of a
combination of salvageable steel and various other materials. Portions of the components within the
nacelle and generators can also be salvaged for scrap.

Champaign County l June 2011
Decommissioning Plan
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METALS SALVAGE

Based on the construction details presented for the GE 1.6-100 turbine and associated tower and
components, it was assumed that the tower and nacelle will yield approximately 80% salvageable
materials. Since the hub assembly and bed plate are of manufactured steel, it is anticipated that the hub
assembly will yield 100 percent salvageable metallic materials. Copper estimates were derived from
manufacturers’ cable descriptions, from the down tower cabling and internal wiring. Since the
rotor/blades are constructed of predominantly non-metallic materials (fiberglass reinforced epoxy and
carbon fibers), no salvage value for the rotor blades was used to develop the decommissioning cost
estimate.

The current market value of steel, based on Steelonthenet.com (June 2011), is approximately $380 per
ton. Assuming only the steel from each turbine assembly and tower will be salvaged the salvage value of
each turbine and tower assembly is estimated to be approximately $124,465 each. Turbine salvage values
could range from $40,688 to $174,652 given that market values fluctuate and the price of steel historically
has shifted from $106 to $455 per ton.

The market value of copper has fluctuated dramatically this past year. As of December 2009, the price is
approximately $4.14 per pound ($8,280 per ton). Therefore, estimated salvage value for copper is
approximately $53,820 per turbine. The total value for both copper and steel would be approximately
$180,785 per turbine. The table below summarizes the potential salvage value per turbine.

Item Unit Price/unit Price per Turbine
Tower (80% steel) 252.95 Ton $380 $76,897
Nacelle (80% steel) 27.6 Ton $380 $8,390
o v e and | qorgton | 530 538,418
Anchor Bolts 2.0 Ton $380 $760
Total Steel price $124,465
Copper 6.5 Ton $8,280 $53,820
Transformers 1 each $2,500 $2,500
Grand Total $180,785

The estimated 2011 cost of erecting a turbine tower, hub, blades, and nacelle is approximately $98,000.
Therefore, the dismantling costs will be approximately $98,000 per turbine location in 2011 costs. When
the cost to transport the salvage unit is included, the total cost of dismantling the turbines and removing
them from the site will be approximately $129,000 per turbine. The removal costs are summarized in the
conclusions of this report. The remainder of this report addresses the decommissioning costs for the
surface and subsurface components.

WIND TURBINE TRANSFORMERS
Wind Turbine Transformer Design/Decommissioning

Each turbine step-up transformer sits adjacent to the turbine and is approximately 6 feet high and 6 feet
wide. Each transformer will be disconnected, removed from site, and disposed of according to
environmental and other regulatory conditions current at the time of the decommissioning. Salvers have
indicated that they would remove the transformers for a $2,500 credit per turbine. After decommissioning
activities, the transformer pad areas will be scarified, as necessary and in consultation with the landowner,
and the land restored as near as practicable to its original condition with native seed and soils.

June 2011 2 Champaign County
Decommissioning Plan
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WIND TURBINE FOUNDATIONS
Wind Turbine Spread Foundation Design/Decommissioning

Each octagonal spread foundation pedestal and base is required by Vermilion County to be removed to a
depth of 36 inches below the proposed final ground surface. The upper 54 inches of the turbine
foundation will be removed by a jack hammer mounted on a bobcat or excavator. Complete off-site
removal for demolition and disposal of the removed portions of the foundations is required per the lease
agreement between the Project and the landowners hosting turbines. For the purpose of this report, the
cost of removal and disposal off site is used to estimate the decommissioning costs of the foundations.

There is essentially no salvage value to the turbine foundations. The spread footing foundation design will
consist of a solid reinforced concrete circular pedestal with dimensions of approximately 17 feet diameter,
and an overall pedestal height of approximately 4 feet, 6 inches. Below the foundation pedestal is the
foundation base section, an estimated octagonal geometry that is approximately 60 feet across the flat
sides of the octagon, with an overall base thickness of 8 feet, 6 inches. The base sits on the supporting
sub-grade approximately 12 feet below finish grade. A typical spread footing design is shown in Figure 2.
The removal and disposal of the foundations are estimated as follows:

Activity Cost Unit

Mobilization and Excavation - Assume 1 Foundation per Day $2,500 | per Foundation

Concrete Demolition - Assume 1/2 of a Foundation Pedestal per Day $10,000 | per Foundation

Disposal/Backfill - Assume 1 Foundation per Day $3,500 | per Foundation

Subtotal $16,000 | per Foundation

Total Estimated Cost for 134 Foundation Removals $2,144,000 Total
ACCESS ROADS

Typical Access Road Construction Details

For the purposes of this report, the total length of access roads for the Project has been estimated at
198,026 linear feet, or 37.5 miles. The typical access road detail is included as Figure 3. The final access
roads to each turbine will be approximately 16 feet wide with enlarged areas at the turbine sites and at
intersections with connecting public roads. The existing soils will be excavated, shaped, and graded to
match the typical contour of the land adjacent to the access road and compacted prior to construction of
the roads. The construction of the access roads may consist of a geotextile fabric placed on a prepared
subgrade with 6 inches of aggregate base (pit run gravel) and 6 inches of aggregate surface course Type B
(CA-6), resulting in the estimated quantities as shown below:

Item Number Unit
Geotextile Fabric 352,046 | Square Yards
Aggregate Base Course 58,674 | Cubic Yards
Aggregate Surface Course | 58,674 Cubic Yards

Access Road Decommissioning and Public Street Repair

Access road decommissioning will involve the removal and transportation of the aggregate materials from
the site to a nearby site where the aggregate can be processed for salvage. It is possible that the local
townships or farmers may accept this material without processing to use on their local roads; however, for
the purpose of this report it is assumed that the materials will be removed and hauled to a reprocessing

Champaign County 3 June 2011
Decommissioning Plan
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site within 25 miles of the wind farm site. Any public streets damaged due to the reclamation process
shall be repatred.

The decommissioning will also involve the removal and proper disposal of the geotextile fabric. It is

assumed that during excavation of the aggregate a large portion of the geotextile will be “picked up” and
sorted out of the aggregate at the aggregate reprocessing site. Geotextile fabric that is remaining, or large
pieces that can readily be removed from the excavated aggregate, will be disposed of off site at a landfill.

In determining salvage value for the road materials, it was assumed that 75 percent of the aggregate
surface course can ultimately be salvaged for future use as aggregate base course. It was also assumed
that 50 percent of the aggregate base course could be reused as aggregate base course and that the
remaining materials would be viable for general fill in non-structural fill areas. The geotextile fabric
would not be suitable for use after removal so was not considered to have a salvage value. The following
salvage values are used for the road materials assuming they will be picked up and hauled from the
process site by others:

Removal Items Cost Unit
Reprocessed Aggregate to be used as Base Course $5.30 per Cubic Yard
Remaining Aggregate to be used as Fill $1.60 per Cubic Yard

The only scenario that could offer a lower cost for removal and salvage of the aggregate would be
disposal at a nearby site that needed inert fill. There are no known sites in the area. Therefore, the
decommissioning cost of the roads is based upon removal and salvage of the aggregate for use as base
course or inert fill within a 25-mile radius of the wind farm site. The estimated costs for access road
decommissioning would be as follows:

Removal Items Quantity Cost Salvage | Net Cost
Geotextile Fabric (Square Yards)

352,046 $176,023 - $176,023

Aggregate Base Course {Cubic Yards)

(Reprocessed as Aggregate Base Course) 29,337 | $357,914 | $155487 | $202,427

Aggregate Base Course (Cubic Yards)

(Reprocessed as Fil 29337 | $357914 | $46,939 | $310,974

Aggregate Surface Course (Cubic Yards)

(Reprocessed as Aggregate Base Course) 44,006 $536.870 $233,231 | $303,640

Aggregate Surface Course (Cubic Yards)
(Reprocessed as general fill in non-structural fill areas) 14.669

Totals $1,607,678 | $459,127 | $1,148,551

$178,957 $23,470 | $155,487

CRANE PADS

Crane pads will be approximately 60 feet by 40 feet and consist of compacted native material and
approximately 1 foot of base fill. Crane pad aggregate will be removed and pad areas will be filled and
scarified after decommissioning activities. The restoration will be performed in consultation with the
landowner and pad sites will be restored as near as practicable to their original condition with native seed
and soils. The estimated costs for crane pad decommissioning would be as follows:

June 2011 4 Champaign County
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Removal Items Quantity Cost Salvage | Net Cost

Geotextile Fabric (Square Yards) 35,733 $17,867 - $17,867

Aggregate Base Course (Cubic Yards)

(Reprocessed as Aggregate Base Course) 2,978 $36,329 | $15,782 | $20,547

Aggregate Base Cpurse (Cubic Yards) 2978 $36.329 $4.764 $31.564

(Reprocessed as Fill)

Aggregate Surface Course (Cubic Yards)

(Reprocessed as Aggregate Base Course) 5,956 $72,658 | $31,564 | $41,093

Aggregate Surface Course (Cubic Yards) 1.489

(Reprocessed as general fill in non-structural fill areas) ’ $18,164 $2,382 | $15,782

Totals $181,347 | $54,493 | $126,853
CABLES

Cable Wire and Trench Typical Installation

All cable trenches will be a minimum of 48 inches below the ground surface. In all cable locations outside
of access roads, the trenches are backfilled with on-site earthen materials with at least 6 inches of topsoil.
At roads, the cables will be in conduits which are a minimum of 48 inches below the final surface. The
estimated total medium voltage cable length is 425,937 lineal feet.

Cable Wire and Trench Decommissioning

Since the cables will be located well below the ground surface and will not impose an obstacle to farm
activities, physical removal of the cables is not considered to be required to restore the former use of the
ground.

EARTHWORK AND TOPSOIL RESTORATION

Once all of the aboveground improvements are removed, the remaining work to complete Project
decommissioning will consist of shaping and grading of the areas to as near as practicable to their original
contour prior to construction of the turbine sites and access roads.

It is estimated that approximately 64,630 cubic yards of earthwork and topsoil will be necessary for
restoration. Based upon the typical cost for this type of work within the Vermilion and Champaign county
area, and the assumption that earth and topsoil can be found within 25 miles of the wind farm site, the
following estimate of decommissioning cost for earthwork and topsoil restoration is provided:

Item Quantity Cost Total Cost
(Cubic Yards) | per Cubic Yard
Earth Fill (cubic yards) 64,630 $10.60 $685,078
(access roads, crane pad and foundation pedestal areas)
Topsoil {cubic yards) and seed planting 64,630 $10.60 $685,078
Champaign County 5 June 2011
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SUMMARY OF DECOMMISSION COSTS

The following is a summary of the total estimated costs for Project decommissioning. This estimate was
developed using the various cost resources listed below:

« R.S. Means

« HDR Historical Data

*  Vendor Quotes

*  Current/Historic Commodity Prices
»  Estimator Judgment

Salvage Value

Turbine Component Salvage Value $24,225217
(134 Turbines x $180,785)

Decommissioning Costs

Turbine Removal $17,286,000
134 x $129,000)

Turbine Foundation Removal $2,144,000

Access Roadway Removal $1,148,551

Crane Pad Removal $126,853

Cable Removal $0
Earthwork and Topsoil $1,370,154
Subtotal $22,075,559
Salvage Less Decommissioning $2,149,658
Net Salvage Value per Turbine (134 Total) $16,042

The estimated total decommissioning costs of the Project can be completely recovered by the salvage and
resale value of the turbine components. These values are based on estimated 2011 costs and do not
assume any inflation costs or market fluctuations.

FINANCIAL ASSURANCE

To ensure accuracy in the material quantities outline above, HDR recommends that this report and the
final engineering drawings be reviewed by our office prior to operation of the Project to verify final
material quantities.

For Champaign County, financial assurances shall be 210% of an independent professional engineer’s
cost estimate to complete the decommissioning, or less, if specifically authorized by the County Board.
The form of financial assurance will be a letter of credit. California Ridge Wind Energy LLC shall
gradually pay down the value of the irrevocable letter of credit by placing cash deposits in an escrow
account over the first 13 years of the Project operation as described by Champaign County Ordinance No.
848, Section 6.1.4.P. During the lifespan of the wind farm the amount of the irrevocable letter of credit
shall be increased as necessary to reflect actual rates of inflation. The financial assurance will further
provide that the terms of the Decommissioning Plan be binding upon California Ridge Wind Energy LLC
and any successors, assigns, or heirs; and that the County will have access to the site, pursuant to
reasonable notice, to effect or complete the decommissioning, if required. In order to provide funding for
decommissioning at the time of decommissioning, California Ridge Wind Energy LL.C may exchange a
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new irrevocable letter of credit in an amount equal to the amount in the escrow account in exchange for
the Governing Body agreeing to a release of the full amount of the escrow account. California Ridge
Wind Energy LLC shall comply with Champaign County Zoning Ordinance No. 848, 6.1.4 P Standard
Condition for Decommissioning Plan and Site Reclamation Agreement

Champaign County 7 June 2011
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CONCLUSION

[ certify that this report is-an accurate representation of the anticipated decommissioning costs (or salvage
value) at this preliminary stage of development and was prepared in accordance with industry standards
of care for engineéring cvaluations of this type and contains no intentional false statements or
misrepresentations. I hereby certify that this plan, specification or
' . report was prepared by me or under my direct
supervision and that | am a duly Registered

Professional Engineer under the laws of the
m’, State of £(lne s .
Signed: Mothen Ledineign

. [ 74 = J
Matt Redlngton,gZiject Manager Date 61271 Reg. No. ;262 ;26234}

o

Signed:
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N AL LY T
VA RESSIN Yy
R\l 7
\_ .':_\,. < pnnaan &7 z_

. 7

ames W. Booty, PE, Semor lO_]eCt Engineer
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California Ridge Wind Energy Project
Sound Analysis Report

Executive Summary

California Ridge Energy LLC, a wholly owned subsidiary of Invenergy Wind LLC (together with its
subsidiaries, Invenergy), is proposing to construct up to 134 wind turbine generators (WTG), using
the 1.6 MW GE 1.6-100, manufactured by General Electric (GE) as part of the California Ridge Wind
Energy Project (Project). The Project is located in Vermilion and Champaign counties, Illinois, in the
townships of Pilot, Ogden, and Compromise. Of the 134 proposed wind turbine generators, 30 are
anticipated to be located within Champaign County. This report addresses project-related sound from

all proposed turbines in both Vermillion and Champaign counties.

HDR Engineering, Inc. (HDR) performed a sound analysis in support of the proposed Project. HDR
collected 24-hour ambient sound measurements at two locations within the Champaign County
portion of the Project that are representative of the Project area. HDR modeled 134 wind turbine
generators in the evaluation of Project-related sound using the Cadna-A model. The Cadna-A model
is widely used throughout the environmental acoustics community and is an appropriate tool for this
Project; its use was enhanced by the inclusion of site-specific terrain. Modeling results were
compared with maximum allowable sound emissions under Illinois rules to determine compliance at
all noise-sensitive receivers within | mile of the Project area. The monitoring, modeling, and
compliance determinations were applied on a spectral basis and evaluated based on sound emissions
limits as stated in [llinois Rules Title 35: Environmental Protection, Subtitle H: Noise, Chapter I:
Pollution Control Board, Part 901 — Sound Emissions Standards and Limitations for Property Line

Noise Sources.
Results of the sound analysis are as follows:

¢ Existing ambient sound levels were measured within the Project area and ranged from 34 to
62 dBA on an hourly equivalent (L¢,) basis.

e Existing ambient sound levels in Champaign County exceed daytime maximum allowable
noise limits in a total of four octave bands (500 Hz,1 kHz, 2 kHz, and 4 kHz).

o Existing ambient sound levels at Champaign County monitoring sites exceed nighttime
maximum allowable noise limits in eight of the nine octave bands (63 Hz, 125 Hz, 250 Hz,

500 Hz, | kHz, 2 kHz, 4 kHz, and 8 kHz).
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o Daytime analysis results indicate that sound from 134 wind turbines is at least 7 dB below the
maximum allowable noise limit in all octave bands at all noise-sensitive receivers within the
Champaign County portion of the Project area.

e Nighttime analysis results indicate that sound from 134 wind turbines is at least | dB below
the maximum allowable noise limit in all octave bands at all noise-sensitive receivers within

the Champaign County portion of the Project area.

HDR's analysis concludes that Project-related sound levels, as modeled from 134 GE 1.6-100 wind
turbines in Vermillion and Champaign counties, will comply with Illinois Rules Title 35:
Environmental Protection, Subtitle H: Noise, Chapter I: Pollution Control Board, Part 901 — Sound

Emissions Standards and Limitations for Property Line Noise Sources.
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1.0 Introduction

California Ridge Energy LLC, a wholly owned subsidiary of Invenergy Wind LLC (together with its
subsidiaries, Invenergy), is proposing to construct up to 134 wind turbine generators (WTG), using
the 1.6 MW GE 1.6-100, manufactured by General Electric (GE) as part of the California Ridge Wind
Energy Project (Project). The Project is located in Vermilion and Champaign counties, Illinois, in the
townships of Pilot, Ogden, and Compromise. Of the 134 proposed wind turbine generators, 30 are
anticipated to be located within Champaign County. This report addresses project-related sound from

all proposed turbines in both Vermillion and Champaign counties.

HDR Engineering, Inc. (HDR) performed a sound analysis in support of the proposed Project. HDR
collected 24-hour ambient sound measurements at two locations in Champaign County that are
representative of the Project area. HDR evaluated Project-related sound using the Cadna-A model.
The Cadna-A model is widely used to assess sound from wind turbines and is an appropriate tool for
this Project; its use was enhanced by the inclusion of site-specific terrain. Modeling results were
compared with maximum allowable sound emissions under Illinois rules to determine compliance at
all noise-sensitive receivers within the Champaign County portion of the Project area. The
monitoring, modeling, and compliance determinations were performed on a spectral basis, i.e. each of
the nine frequency octave bands that comprise the applicable Illinois regulation (Illinois Rules Title
35: Environmental Protection, Subtitle H: Noise, Chapter I: Pollution Control Board, Part 901 —

Sound Emissions Standards and Limitations for Property Line Noise Sources).

2.0 Fundamentals of Environmental Acoustics

Noise is defined as unwanted sound. Sound is made up of tiny fluctuations in air pressure. Sound,
within the range of human hearing, can vary in intensity by over one million units. Therefore, a
logarithmic scale, known as the decibel scale (dB), is used to quantify sound intensity and to

compress the scale to a more manageable range.

Sound is characterized by both its amplitude (how loud it is) and frequency (or pitch). The human ear
does not hear all frequencies equally. In fact the human hearing organs of the inner ear deemphasize
very low and very high frequencies. The A-weighted scale (dBA) is used to reflect the selective
sensitivity of human hearing at moderate sound levels, approximately 40 dBA. This scale puts more
weight on the range of frequencies that the average human ear perceives, and less weight on those
frequencies we do not hear as well. The human range of hearing extends from approximately 3 dBA

to around 140 dBA. Table 1 shows a range of typical sound levels from common activities.
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Table 1
Common Sound Sources and Levels
Sound Pressure Level (dBA) Typical Sources

120 Jet aircraft takeoff at 100 feet
10 Same aircraft at 400 feet

90 Motorcycle at 25 feet

Gas lawn mower at 3 feet

80 Garbage disposal

70 City street corner

60 Conversational speech

50 Typical office

40 Living room (without TV)

30 Quiet bedroom at night

Source: Environmental Impact Analysis Handbook, ed. by Rau and Wooten,

1980.
Using the decibel scale, sound levels from two or more sound sources cannot be arithmetically added
together to determine the overall sound level. Rather, the combination of two sounds at the same level
yields an increase of 3 dB. On average, a 3-dB change in the A-weighted sound level is generally
considered a noticeable change in loudness, whereas a 5-dB increase is clearly noticeable. A 10-dB

change is perceived by most people as a doubling or halving of the perceived loudness.

The sounds that we hear are a combination of many different pitches. These different pitches
represent different frequencies and it is possible to use a frequency analyzer to separate sound into its
different frequency components, low to high. The frequency ranges used within this analysis are
called octave bands; frequency is measured in Hertz (Hz), or cycles per second. Data that has been

sorted into these octave bands is called spectral data.

Environmental sound is often expressed as a sound level occurring over a stated period of time,
typically one hour. When the acoustic energy is averaged over the stated period of time, the resulting
equivalent sound level represents the energy-based average sound level. This is called the equivalent
level, or Lqg. Therefore, the Leq represents a constant sound that, over the specified period, has the

same acoustic energy as the time-varying sound.

3.0 Existing Ambient Sound Levels

HDR measured existing ambient sound levels in the Project area. HDR selected monitoring locations
by reviewing digital aerial photographs of the Project area and identifying areas whose ambient
acoustical environment appeared to be representative of the Project area. Therefore, the monitoring

data represents the ambient acoustic environment of rural, agricultural areas in the Project area that
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were generally expected to have quiet ambient daytime and nighttime sound levels. The sound

monitoring locations are shown in Appendix A.

HDR performed two 24-hour measurements in the Champaign County portion of the Project area. A
sound level meter (SLM) was used to collect noise monitoring data every hour for a continuous 24-
hour period. Each hour, the SLM stored unweighted spectral (in whole-octave bands) hourly Leg,
minimum sound level, maximum sound level, L;g, Lsg, and Lgg values. The SLM also stored
broadband, A-weighted, hourly sound levels. 24-hour noise measurements were performed during the

week of May 4, 2009. The Champaign County sound measurement locations are listed in Table 2.

Table 2
Measurement Locations
Measurement .
Location County Measurement Period
ML1 Champaign 05/04/09-05/05/09
ML2 Champaign (05/04/09-05/05/09

The ambient acoustic environment in the Project area is dominated by sound from wind and vehicular
traffic, with additional contributions from agriculture-related activities. Existing ambient sound levels
were measured within the Project area and ranged from 34 to 62 dBA, on an L. basis. Daytime
ambient sound levels were dominated by vehicular traffic and natural sources. Nighttime ambient

sound levels were generally dominated by natural sources.

Figure | presents typical daytime sound levels, as stated in the Handbook of Noise Control by Cyril

Harris, for various residential areas.
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Figure 1
Average Daytime Sound Levels
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As demonstrated in Figure 1, the outdoor ambient sound levels throughout the Project Area are
comparable to a suburban residential area during daytime sound level surveys. Measured daytime
sound levels for the Project Area averaged 52 dBA on an hourly, L., basis. Elevated sound levels

occurred in areas near truck haul routes.

Figure 2 presents typical nighttime sound levels for various residential areas in comparison to

measured sound levels in the California Ridge project area.

Figure 2
Average Nighttime Sound Levels
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As demonstrated in Figure 2, the outdoor ambient sound levels throughout the Project Area during
nighttime are also comparable to a suburban residential area sound level survey. Measured nighttime
sound levels for the Project Area averaged 44 dBA on an hourly, L, basis. This is approximately 8dB

lower than daytime hours, which is typical of diurnal sound patterns.

Table 3 summarizes the number of hours in which measured ambient sound levels exceeded the

Illinois Pollution Control Board (IPCB) maximum allowable sound level limits.

Table 3
Existing Sound Levels and IPCB Limits

L Number of Hours Exceeding IPCB
Monitoring Sound Limits
Location - - ]
Daytime Nighttime Total
ML1 13.0 8.0 21.0
ML2 4.0 20 6.0
Average 8.5 50 13.5

As shown in Table 3, daytime and nighttime monitoring data exceeds the maximum allowable sound
level limits defined in Illinois Rules Title 35: Environmental Protection, Subtitle H: Noise, Chapter
I: Pollution Control Board, Part 901 — Sound Emissions Standards and Limitations for Property Line
Noise Sources. Daytime sound levels exceed IPCB limits in four octave bands, the 500 Hz, 1 kHz, 2
kHz, and 4 kHz octave bands. Nighttime monitoring data shows existing sound levels exceeding

sound limits in eight of the nine octave bands, all bands excluding 31.5 Hz.

HDR'’s monitoring results show that existing ambient sound levels in the Project area exceed three or
more of the Illinois Environmental Protection Agency (IEPA) spectral noise limits during both the
daytime and the nighttime. This is consistent with noise monitoring data HDR collected in other rural

areas of [llinois with high quality wind resources..

Appendix B presents detailed sound monitoring results.

4.0 Project-Related Sound Levels

Wind turbine sound emissions data were provided by General Electric, the turbine manufacturer.
Table 4 presents the spectral sound power level (SWL) data provided by General Electric.
Manufacturer’s data consists of octave band sound emissions data measured at ground level with
corresponding wind speeds measured at a height of 10 meters and corresponding wind speeds at hub

height.
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Table 4
Spectral Sound Emissions Data — GE 1.6-100
) Octave Band SWL (dBA)
Turbine
31.5 63 125 250 500 1k 2k 4k 8k

GE 1.6-100 Wind Turbine 82.5 922 95.9 952 95.5 99.9 99.3 90.5 71.6

HDR used Cadna-A, an acoustical analysis software package designed for evaluating environmental
sound from stationary and mobile sources, to evaluate Project-related sound. Cadna-A is a three-
dimensional sound model based on International Standards Organization (ISO) 9613, “Attenuation of
Sound during Propagation Outdoors,” adopted by ISO in 1996. This standard provides a widely
accepted engineering method for the calculation of outdoor environmental sound levels from sources

of known sound emission.

General Electric’s sound power levels were based on the results where a GE 1.6-100 turbine was
tested at a 14 meters/second (31 miles/hour) wind speed, the wind speed that produces the loudest
turbine sound level. Therefore, turbine sound emission levels are maximized within the model. Use of
this data is a conservative analysis and overestimates turbine sound levels during lower wind
conditions. Newer generation turbines, such as the GE 1.6-100, use variable speed rotors which
produce lower levels of aerodynamic sound at low wind speeds, as opposed to previous generation
constant-speed designs, which generate the same amount of sound regardless of wind speed. Given
this, older designs tend to be more audible during low wind conditions. This conservative modeling

minimizes the chance that turbine sound levels are under-predicted at receptors.

HDR modeled the 134 wind turbine generators located in Champaign and Vermillion counties.
Project-related sound levels were calculated at 260 residences (the noise-sensitive receptors) in the
Champaign County portion of the Project area. The entire digital terrain model reproduced the
physical terrain of the area encompassing approximately 33,532 acres. Coordinates for the turbine and
residence locations, as well as the terrain contours, were obtained from the geographic information

system (GIS) database created for this Project.

5.0 Analysis Results

The operational conditions in the model were not differentiated for the time of day. The model result,
therefore, is the project-related noise for an hour at any time of the day. The receptor—or home—

with the highest modeled project-related sound level was selected for analysis.

Page 6 June 2011



California Ridge Wind Energy Project Sound Analysis Report

Table 5 summarizes the daytime sound analysis. The daytime sound analysis compares Cadna-A
results with the maximum allowable daytime sound emissions per octave band to determine
compliance with applicable Illinois sound limits at Class A land uses, such as residences.

Table 5
Summary of Daytime Sound Analysis

Octave Band (dB)

Data Type 35| 63 | 125 | 250 | 500 | 1 2 4 8

Hz Hz Hz Hz Hz | kHz | kHz | kHz | kHz
Cadna-A Modeling Results 68 64 | 53 43 38| 40 H 15 o
Maximum allowable daytime sound level 75 74 69 64 58 52| 47| 43| 40
A Maximum allowable daytime sound level
versus maximum predicted Project related -7 10| -16 -21 20| 12| 13| -28| -40
sound levels

"Negative sound levels have been rounded to 0 dB

Daytime sound analysis results in Table 5, above, indicate that noise from 134 wind turbines are at
least 7 dB below the maximum allowable sound limit in all octave bands at all noise-sensitive
receivers included in this analysis. Existing daytime ambient sound levels within the Project Area
exceed the maximum Project-related sound levels in all nine octave bands. Existing sound levels

exceed project-related sound levels by at least 9 dB in all octave bands.

Table 6 summarizes the nighttime sound analysis. The daytime sound analysis compares Cadna-A
results with the maximum allowable nighttime noise level per octave band to determine compliance
with applicable Illinois sound regulations.

Table 6
Summary of Nighttime Sound Analysis

Octave Band (dB)

Data Type 35| 63 | 125 | 250 | 500 | 1 2 4 | 8
Hz Hz Hz Hz Hz kHz | kHz | kHz | kHz

Cadna-A Modeling Resuits 68 64 | 53 43 38 40 34 15 0

Maximum allowable nighttime sound levels 69 67 62 54 A7 41 36 39 39

A Maximum allowable nighttime sound levels
versus maximum predicted Project related -1 -3 9 -1 9 -1 2 A7 | 32
sound levels

1Negative sound levels have been rounded to 0 dB

Nighttime sound analysis results in Table 6, above, indicate that sound from 134 wind turbines meets
the maximum allowable sound limit in all octave bands at all noise-sensitive receivers within I mile

of the Project Area. Predicted project-related sound levels are anticipated to be at least 1 dB below
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[PCB nighttime sound emissions limits. Existing nighttime ambient sound levels within the Project

Area exceed the maximum Project-related sound levels in six of the nine octave bands.

The highest overall predicted wind turbine noise level, expressed as an hourly average noise level
(Leq) is 45 dBA. When the IEPA daytime and nighttime sound limits are converted to a single,
A-weighted Leq value, those limits are 51 dBA and 61 dBA, respectively. These values are 6 and
16 dBA higher than predicted turbine sound levels.

Sound contours depicting Project-related sound on an overall hourly L. basis are presented in

Appendix A. Appendix C shows raw Cadna-A modeling results.

6.0 Discussion of Operational Noise

As modeled, the loudest predicted turbine sound level at a receptor within Champaign County is
45 dBA This is a relatively low level of outdoor sound and is comparable to a quiet living room, a

quiet bedroom, a soft whisper at S feet, or an operating refrigerator (with closed door).

Predicted wind turbine sound levels can be related to more familiar sources in the Project area. For
example, a food blender or garbage disposal at 3 feet (85 dBA), a diesel truck driving 50 mph at 50
feet (85 dBA), a vacuum cleaner at 10 feet (70 dBA), normal speech at 3 feet (60-65 dBA), heavy

traffic at 300 feet (60 dBA), and background sound levels in a theatre or large conference room (35

dBA).

Due to technological advancements, (i.e., upwind versus downwind rotor placement, low-noise
gearboxes, insulated nacelles, pitch-control rotors, vibration-isolated mechanical equipment, and
variable-speed operation) sound levels for today’s generation of wind turbines are lower than that of

their predecessors.

Furthermore, the character of sound produced is more broadband in nature, and therefore largely

absent of tones (whines, whirrs, buzzes, or hums) as well as impulsive (or thumping) qualities.

Portions of HDR’s analysis produce overestimates of project-related sound levels during turbine
operation. One element of conservatism in the acoustical modeling includes basing turbine noise
emissions on a wind speed of 14 meters/second for each turbine, the maximum operating condition.
Additionally, the Cadna-A modeling done for this project did not use project-specific meteorological
data (wind rose). By eliminating wind rose data, the Cadna-A conservatively calculates sound levels
at all receptors by assuming efficient downwind propagation from all directions all the time. These
conservative additions result in predicted sound levels in excess of sound levels likely to be generated

during turbine operation.
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With the conservative additions, the analysis indicates that the majority of locations would
experience turbine sound levels of less than 40 dBA (outdoors). This level is sufficiently low to
minimize or eliminate any potential for sleep interference or indoor/outdoor speech interference, as
defined by the US Environmental Protection Agency (EPA). Furthermore, these average hourly levels
are compatible with parameters for acceptable levels of noise within residential land uses established

by the EPA guidelines and the State of [llinois' requirements — per Title 35, Chapter I, Part 901.

7.0 Construction Noise

Activities associated with construction of access roads and foundations, excavation for and assembly
of turbines, and equipment deliveries are likely to be the loudest sources of construction sound. Like
most major projects, construction activities increase outdoor sound levels for a limited period of time.
Sound levels would vary widely, depending on the phase of construction and specific tasks being
performed. Construction would primarily occur over the course of a daytime shift during normal
working hours, although it is possible that extensions of the basic workday, or moderate amounts of
evening or weekend work would occur. However, increases in ambient sound associated with
construction activities would typically take place only during weekday daytime hours from 7 a.m. to

10 p.m., so there would be little if any construction noise at night.

The average individual is likely to tolerate sound associated with construction, given its temporary
nature, and the fact that the majority of construction will take place during daytime hours, (i.e., when
acceptance of noise is higher, and the risk of sleep disturbance and interference with relaxation
activities is low). While construction sound emissions will be discernable at some locations, they are

not expected to increase ambient noise levels significantly for any appreciable period of time.

8.0 Conclusions

Analysis results indicate the following:

e The sound analysis was conducted in accordance with the accepted environmental impact
assessment practices in the industry.

e Existing ambient sound levels were measured within the Champaign County portion of the
Project area and ranged from 34 to 62 dBA, on an L, basis.

e Existing sound levels at Champaign County monitoring sites exceed daytime maximum

allowable noise limits in a total of four octave bands (500 Hz, 1 kHz, 2 kHz, and 4 kHz).
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Existing sound levels at Champaign County monitoring sites exceed nighttime maximum
allowable noise limits in a total of eight octave bands (63 Hz, 125 Hz, 250 Hz, 500 Hz, 1
kHz, 2 kHz, 4 kHz, and 8 kHz).

Daytime analysis results indicate that sound emissions from 134 wind turbines are at least 7
dB below the maximum allowable noise limit in all octave bands at all noise-sensitive
receivers within the Champaign County portion of the Project area.

Nighttime analysis results indicate that sound emissions from 134 wind turbines is at least 1
dB below the maximum allowable noise limit in all octave bands at all noise-sensitive
receivers within the Champaign County portion of the Project area.

Due to technological advancements in design, sound levels for today’s generation of wind
turbines are lower than that of their predecessors, especially at wind speeds lower than

31 mph. Furthermore, the character of sound produced is more broadband in nature and
largely absent of tones or impulsive qualities.

Wind turbine sound levels in the Project area are sufficiently low as to minimize or eliminate
any potential for sleep interference or indoor/outdoor speech interference as defined by the
EPA. These average hourly noise levels are compatible with guidelines established by the
EPA for acceptable levels of noise within residential land uses and with Illinois Law Title 35,
Chapter I, Part 901.

While construction sound will be discernable at some locations, it is not expected to increase
ambient sound levels significantly for any appreciable period of time. Construction would
occur primarily during weekday daytime hours; there would be little or no construction sound

at night.

HDR's analysis concludes that overall, A-weighted sound levels as modeled from 134 GE 1.6-100

wind turbines will be consistent with levels that are considered to be within a tolerance of safety for

human health and welfare, and at or below ambient environmental noise levels existing on-site today.
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Existing Ambient Sound Levels

HDR measured existing ambient sound levels in the Project area. HDR selected monitoring locations
by reviewing digital aerial photographs of the Project area and identifying areas whose ambient
acoustical environment appeared to be representative of the Project area. Therefore, the monitoring
data represent the ambient acoustic environment of rural, agricultural areas in the Project area that
were generally expected to have quiet ambient daytime and nighttime sound levels. The sound

monitoring locations are shown in Appendix A.

HDR performed two 24-hour measurements in the Champaign County portion of the Project area. A
sound level meter (SLM) was used to collect noise monitoring data every hour for a continuous 24-
hour period. Each hour, the SLM stored unweighted spectral (in whole-octave bands) hourly L.,
minimum sound level, maximum sound level, Lo, Lsg, and Loy values. The SLM also stored
broadband, A-weighted hourly sound levels. 24-hour noise measurements were performed during the
week of May 4" 2009. The Champaign County sound measurement locations are listed in Table B-1.

Table B-1
Measurement Locations

Measurement Location | County | Measurement Period

ML1 Champaign | 05/04/09-05/05/09
ML2 Champaign | 05/04/09-05/05/09

The ambient acoustic environment in the Project area is dominated by sound from wind and vehicular
traffic, with additional contributions from agriculture-related activities. Existing ambient sound levels
were measured within the Project area and ranged from 34 to 62 dBA, on an L, basis. Daytime
ambient sound levels were dominated by vehicular traffic and natural sources Nighttime ambient

sound levels were generally dominated by natural sources.

Monitoring Location 1 (ML1)

Monitoring location 1 (ML1) was located in Compromise township in Champaign County. Sound
surveys at ML 1 were performed in the front yard of a residence. The primary sound sources at this

location were vehicular traffic and agricultural activities.

Table B-2 summarizes the hourly measurements performed at ML1.
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Table B-2
ML1 - Hourly Summary

Hour n?:;fh(-ggr) (hh:Tr:unr:iss) (h%l:j::rtr:?:s) Leq (dBA)
1 4-May-09 14:00:00 1:00:00 584
2 4-May-09 15:00:00 1:00:00 59.3
3 4-May-09 16:00:00 1:00:00 584
4 4-May-09 17:00:00 1:00:00 56.5
5 4-May-09 18:00:00 1:00:00 56.2
6 4-May-09 19:00:00 1:00:00 55.1
7 4-May-09 20:00:00 1:00:00 50.6
8 4-May-09 21:00:00 1:00:00 52.7
9 4-May-09 22:00:00 1:00:00 51

10 4-May-09 23:00:00 1:00:00 47.2
11 5-May-09 0:00:00 1:00:00 452
12 5-May-09 1:00:00 1:00:00 444
13 5-May-09 2:00:00 1:00:00 348
14 5-May-09 3:00:00 1:00:00 44.2
15 5-May-09 4:00:00 1:00:00 45

16 5-May-09 5:00:00 1:00:00 53.8
17 5-May-09 6:00:00 1:00:00 61.1
18 5-May-09 7:00:00 1:00:00 59.2
19 5-May-09 8:00:00 1:00:00 61.6
20 5-May-09 9:00:00 1:00:00 59.7
21 5-May-09 10:00:00 1:00:00 61.5
22 5-May-09 11:00:00 1:00:00 61.9
23 5-May-09 12:00:00 1:00:00 60.2
24 5-May-09 13:00:00 1:00:00 614

Hourly sound levels at ML varied from 35 to 62 dBA on an hourly L., basis. Examination of the

table reveals that the highest hourly L, value (the loudest hour) occurred from 11:00 a.m. to 12:00

p.m.. Generally daytime sound levels were 10 dB louder than nighttime sound levels due to the

presence of anthropogenic sound. Evening sound levels during the early morning hours were elevated

due to increased traffic activity.

Figure B- 1 depicts the distribution of sound on an hourly basis. The top of each line represent the

loudest 10% of the hour and the bottom of the line represents the quietest 10% of the hour. The

triangle represents the median sound level.
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Figure B- 1
ML1 - Sound Distribution
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Median sound levels at ML1 ranged from 33 to 41 dBA dependant on the hour. There was a wide
range of sound levels at ML 1during daytime and nighttime hours. The wide variation in sound level
during an hour indicates the presence of short duration or periodic loud events.. On average sound
levels varied 15 dB between the Ly and Ly during daytime hours. This indicates the presence of

intermittent loud events such as infrequent truck passbys.

Monitoring Location 2 (ML2)

Monitoring location 2 (ML2) was located in Ogden Township near 2700 E Road and 2200 North
Road. Sound surveys at M2 were performed between May 4, 2009 and May 5, 2009. The sound
level meter was placed across the street from residences and work sheds.The primary sound sources

at this location were vehicular traffic and agriculture related activities.

Table B-3 summarizes the hourly measurements performed at ML2.
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Table B-3
ML2 - Hourly Summary
Hour Date (day-month- Time Duration Leq
year) (hh:mm:ss) (hh:mm:ss) | (dBA)
1 4-May-09 15:00:00 1:00:00 455
2 4-May-09 16:00:00 1:00:00 549
3 4-May-09 17:00:00 1:00:00 4.7
4 4-May-09 18:00:00 1:00:00 45.2
5 4-May-09 19:00:00 1:00:00 443
6 4-May-09 20:00:00 1:00:00 43.8
7 4-May-09 21:00:00 1:00:00 474
8 4-May-09 22:00:00 1:00:00 413
9 4-May-09 23:00:00 1:00:00 390
10 5-May-09 0:00:00 1:00:00 341
" 5-May-09 1:00:00 1:00:00 44.0
12 5-May-09 2:00:00 1:00:00 34.2
13 5-May-09 3:00:00 1:00:00 34.1
14 5-May-09 4:00:00 1:00:00 36.8
15 5-May-09 5:00:00 1:00:00 48.8
16 5-May-09 6:00:00 1:00:00 464
17 5-May-09 7:00:00 1:00:00 56.4
18 5-May-09 8:00:00 1:00:00 45.0
19 5-May-09 9:00:00 1:00:00 448
20 5-May-09 10:00:00 1:00:00 457
2 5-May-09 11:00:00 1:00:00 40.1
2 5-May-09 12:00:00 1:00:00 415
23 5-May-09 13:00:00 1:00:00 43.1
24 5-May-09 14:00:00 1:00:00 43.5

Hourly sound levels at ML2 varied from 34 to 56 dBA on an hourly L., basis. Examination of the
table reveals that the highest hourly L., value (the loudest hour) occurred from 7:00 a.m. to 8§:00 a.m.

Sound levels during evening hours may be lower than depicted due to internal instrumentation noise.

Figure B-2 depicts the distribution of sound on an hourly basis for monitoring location2.

Page B-6 June 2011



California Ridge Wind Energy Project

Sound Pressure Level, dBA

60

55

50

45

40

35

30

25

20

Figure B-2

Sound Analysis Report—Appendix B
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Median sound levels at ML2 ranged from 34 to 39 dBA dependant on the hour. Median sound levels

at ML2 were consistent and hourly average sound levels were driven by intermittent events, such as

traffic. As shown in Figure B-2, peak sound levels occurred during daytime and early morning rush

hours. Sound levels during nighttime hours were fairly consistent with the Lo and Lo varying by 6

decibels on average.

Results

Results of the ambient sound monitoring indicate that sound levels found in the California Ridge

project area are typical of those found in rural agricultural communities with high quality wind

resources. Figure B-3 presents typical daytime sound levels, as stated in the Handbook of Noise

Control by Cyril Harris, for various residential areas.
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Figure B-3
Average Daytime Sound Levels
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Ambient Sound Environment Type

As demonstrated in Figure B-3 the outdoor ambient sound levels throughout the Project Area are
comparable to a suburban residential area during daytime sound level surveys. Measured daytime
sound levels for the Project Area averaged 52 dBA on an hourly, Leq basis. Elevated sound levels

occurred in areas near truck haul routes.

Figure B-4 presents typical nighttime sound levels for various residential areas in comparison to

measured sound levels in the California Ridge project area.

Figure B-4
Average Nighttime Sound Levels
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As demonstrated in Figure B-4, the outdoor ambient sound levels throughout the Project Area are also
comparable to a suburban residential area during nighttime sound level surveys. Measured nighttime
sound levels for the Project Area averaged 44 dBA on an hourly, L., basis. This is approximately 8

dB lower than daytime hours, which is typical of diurnal sound patterns.

Table B-4 presents spectral monitoring data for the loudest daytime hours (from the 24 hour period at

each measurement location), and compares it with maximum allowable sound levels.

Table B-4
Daytime Spectral Ambient Sound Monitoring Data

Leq 1/1 Octave Band {dB)
Data Type 63 | 125 | 250 | 500 | 1 2 4 8

dBA Hz Hz Hz Hz kHz kHz kHz kHz
ML1 Loudest Daytime Hour 62 68 64 61 60 58 53 46 37
ML2 Loudest Daytime Hour 56 58 54 48 50 53 47 47 52
Maximum Allowable Daytime Sound Level 74 69 64 58 52 47 43 40

Note: bold font indicates exceedance

As shown in Table B-4, daytime monitoring data in exceeds the maximum allowable daytime sound

levels in the 500 Hz, 1 kHz, 2 kHz, and 4 kHz octave bands.

Table B-5 presents spectral monitoring data for the loudest nighttime hours (from the 24 hour period

at each measurement location), and compares it with maximum allowable sound levels.

Table B-5
Nighttime Spectral Ambient Sound Monitoring Data

Leq 1/1 Octave Band {dB)
Data Type 1 2 4 8

dBA | 63Hz | 125Hz | 250 Hz | 500 Hz | kHz | kHz | kHz | kHz
ML1 Loudest Nighttime Hour 61 67 67 58 56 58 53 44 35
ML2 Loudest Nighttime Hour 49 56 48 43 47 42 42 39 32
Maximum Allowable Nighttime Sound Level 67 62 54 47 41 36 32 32

Note: bold font indicates exceedance

As shown in Table B-5, monitoring data in exceed the maximum allowable nighttime noise levels in
eight octave bands, the 63 Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, and 8 kHz octave
bands.

HDR’s monitoring results show that existing ambient sound levels in the Project area exceed three or
more of the [EPA spectral noise limits during both the daytime and the nighttime. This is consistent
with noise monitoring data HDR collected in other rural areas of Illinois with high quality wind

resources.
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Cadna-A Modeling Results
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Table C-1
Cadna-A Modeling Results
Hourly Leq (dB)
Receptor # St TR Octave Band (Hertz)
31.5 63 125 250 500 | 1000 | 2000 4000 8000
C_1 31 582 541 | 412 29 213 187 0 0 0
C_10 324 506 | 555 | 427 304 | 225| 194 0 0
C2 30.8 56 522 416 303 232| 215 58 0 0
C3 311 563 525 419 305| 234 | 219 6.6 0 0
C4 312 583 | 542 | 414 293| 218 197 2.1 0 0
Ch 333 596 | 556 | 432| 317| 25 242 | 106 0 0
Co6 32.7 592 | 552 | 428 312| 243| 232 8.7 0 0
c7 34 597 | 558 | 439 327| 263| 259 | 136 0 0
C38 318 581 | 541 | 42 3041 233 219 6.6 0 0
C9 322 594 | 553 | 424 302| 224| 196 1.2 0 0
C_R0002 431 653 | 617 515 411 | 363| 383| 329 114 0
C_R0003 35.6 606 | 567 | 449 342| 283] 289 20 0 0
C_R0004 34.5 599 | 56 41| 382 27 27 16.2 0 0
C_R0005 35.5 605 | 566 | 45 43| 283 286 182 0 0
C_R0006 32.5 588 | 548 | 425( 311 | 243| 23 7.6 0 0
C_R0007 331 583 | 545| 433| 325| 26 252 116 0 0
C_R0008 327 581 | 543 | 429 319| 254 | 243 9.5 0 0
C_R0009 321 577 | 539 | 424 33| 245| 2341 7.2 0 0
C_R0010 36 613 | 574 | 457 | 349 289 288 | 171 0 0
C_R0011 37.9 623 | 585 | 471 | 367 | 31| 37| 222 0 0
C_R0012 39.4 633 | 596 | 484 | 381| 327 | 337 253 0 0
C_R0013 436 665 628 521 419 369 | 386 | 323 8.6 0
C_R0014 416 648 | 611 | 503 ( 401 | 349 | 363 | 29 36 0
C_R0015 409 641 605 | 497 396 343| 35| 277 0 0
C_R0016 423 653 | 616 509 | 406 356 37.2| 308 5.9 0
C_R0017 424 651 | 614 | 509 404 354 373| 319 1.6 0
C_R0018 436 66 624 | 52 45| 366| 386 333 12.2 0
C_R0019 38.9 622 | 585 | 477 374 321 | 335| 266 04 [0
C_R0020 37.5 62 582 | 466 361| 305| 315| 231 0 0
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Hourly Leq (dB)

Receptor # Overall dBA Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 4000 | 8000
C_R0021 39 637 | 599 | 484 378 | 32 325 2341 0 0
C_R0022 414 649 612 503| 399 | 346| 359 | 288 4.2
C_R0023 406 645 | 608 | 497 | 393 | 338| 348 | 265 0 0
C_R0024 40.6 643 | 60.6| 496 | 393 | 339| 349| 267 0 0
C_R0026 432 659 | 622 518 411] 361 | 379 | 328 13.8 0
C_R0027 436 66.1 | 624 521 | 414 364 | 384 | 337 156.3 0
C_R0028 404 642 | 604 | 493 | 387 | 333| 347| 287 6.7 0
C_R0029 40 64 602 | 49 386 | 332 343| 264 0 0
C_R0030 40 643 | 605 | 492 | 387 | 331| 339 | 258 0 0
C_R0031 4 65 612 | 50 396 | 341 3B2| 276 0.1 0
C_R0032 408 849 | 61.2| 499 395| 339 349 273 0 0
C_R0033 414 651 613 503 | 399| 346 358| 287 1.2 0
C_R0034 422 656 | 619 351 405 353 | 368 | 308 79 0
C_R0035 43.1 66 623 | 518 411 361 | 379 | 327 12.9 0
C_R0036 36.9 623 | 585 | 467 358 | 295 292| 178 0 0
C_R0037 39.8 641 | 603 | 49 384 328 | 337 264 0.7 0
C_R0038 39.8 643 | 605 | 49 385 328 | 337 253 0 0
C_R0039 36.1 617 578 | 458 348 285 283 | 173 0 0
C_R0040 339 509 [ 56 43| 33 26 243 7.9 0 0
C_R0041 34.4 61 57 47 33 257 | 235 6 0 0
C_R0042 37 627 | 589 | 47 36 204 | 285 15 0 0
C_R0043 39.7 643 | 606 | 491 | 386 | 327 332 | 234 0 0
C_R0044 432 663 | 626 | 519 414 362| 378 | 319 11.6 0
C_R0045 446 674 637 | 531 | 427 377 | 395| 336 10.9 0
C_R0046 449 676 | 639 534| 43 38 399 | 343 1.9 0
C_R0047 286 547 | 508 | 394 | 277 | 201 | 172 0 0 0
C_R0048 321 586 | 547 | 423 307| 25| 214 3.1 0
C_R0049 35 606 | 568 | 449 339 276 269 | 129 0 0
C_R0050 35 604 | 566 | 449| 34 217 271 | 135 0 0
C_R0051 35.6 611 | 572 | 454 | 345| 283 | 278 143 0 0
C_R0052 35.7 61 571 | 452 344 284 285| 183 0 0
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Hourly Leq (dB)
Receptor # SN Octave Band (Hertz)
31.5 63 125 250 500 | 1000 | 2000 4000 8000

C_R0053 337 604 | 564 | 439 | 321 | 248/ 227 5.8 0 0
C_R0054 341 60.7 | 567 | 444 327 | 253 23 47 0 0
C_R0192 39.9 639 | 602 49 383 328 34 276 44 0
C_R0255 34 60.3 | 564 | 444 | 329 | 256 | 235 5.6 0 0
C_R0279 315 567 | 529 | 418 309 | 242 231 8.4 0 0
C_R0292 30.1 57.7 | 535| 403 | 278 196 157 0 0 0
C_R0293 30.3 578 | 536 | 405| 281 | 20 16.2 0 0 0
C_R0294 30.3 578 | 536 | 405 281 20 16.2 0 0 0
C_R0295 30.5 579 | 537 | 407 283 203 | 167 0 0 0
C_R0296 314 584 | 544 417 | 207 | 21| 193 0 0 0
C_R0316 28.9 568 525 39 261 173 123 0 0 0
C_R0317 29.1 566 | 525 | 394 268 183 | 137 0 0 0
C_R0318 29 564 | 523 | 394 268 184 | 139 0 0 0
C_R0326 29.6 571 | 53 398 | 273 191 152 0 0 0
C_R0327 29.5 571 529 397 27.2| 189 151 0 0 0
C_R0339 301 575 | 533 | 403| 28 201 17 0 0 0
C_R0354 29.9 574 | 532 40 274 194 | 162 0 0 0
C_R0364 30.2 576 | 534 403| 279 201 | 1741 0 0 0
C_R0506 44 66.7 | 631 | 525| 42 37 388 | 333 1.7 0
C_R0990 35.3 606 | 566 448 339 279 284 | 193 0 0
C_R0991 30.5 579 | 538 | 406 283 204 | 177 0 0 0
C_R0992 30.7 58 538 | 408 287 211 | 187 1 0 0
C_R1018 304 578 | 537 | 405 281 | 202 | 173 0 0 0
C_R1021 377 629 | 59 472 363 | 303 307| 219 0 0
C_R1022 35.9 619 | 58 458 | 35| 279| 273| 156 0 0
C_R1023 33.6 601 | 562 | 44 323 248 | 226 5.8 0 0
C_R1024 344 611 | 571 | 446 328 | 2564 | 231 6.1 0 0
C_R1025 323 506 | 556 | 426 | 302| 22 18.6 0 0 0
C_R1026 329 60 559 | 431] 31 231 204 3.2 0 0
C_R1027 333 602 | 562 | 435 35| 24 218 6.2 0 0
C_R1028 322 596 | 555 | 425 30 218 | 183 0 0 0
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Hourly Leq (dB)

Receptor # Overall dBA Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 4000 | 8000
C_R1029 344 60.8 | 568 | 444 329 259 | 249 | 125 0 0
C_R1030 35.8 614 | 575| 455 344 28 28 18.2
C_R1031 35.2 614 | 574 | 452 337| 269| 26 148 0 0
C_R1032 36.5 618 | 579 | 461 | 351 289| 293| 212 0 0
C_R1033 36.3 617 | 578 459 349 | 287 29 19.8 0 0
C_R1034 36.3 615 | 577 | 457 | 348 287 | 292| 206 0 0
C_R1035 37 617 578 | 462 354 | 26| 307 | 238 0 0
C_R1036 37.2 616 | 578 | 464 | 356| 299 31 241 0 0
C_R1037 35.6 609 [ 57 451 341 281 284 195 0 0
C_R1038 4 635 | 599 | 497 393| 342| 359 303 9.8 0
C_R1039 38.4 624 | 587 | 474 371 | 36| 326| 244 0 0
C_R1040 404 641 603 | 493 | 386 | 332 347| 291 7.8 0
C_R1041 384 616 | 579 | 474 | 37 N7 33 26.3 0.7 0
C_R1042 399 634 | 597 | 488 383 | 329 344 | 282 48 0
C_R1043 35.7 618 579 | 458 | 344 | 276| 265| 1486 0 0
C_R1044 37.8 629 | 591 476 368 | 306 305| 202 0
C_R1045 39.2 637 | 599 | 484 | 377 | N9 329 | 257 0 0
C_R1046 36.9 615 578 471 | 3B5| 301 | 293 | 162 0 0
C_R1047 337 605 565 | 438 319| 245| 227 7.3 0 0
C_R1048 34.5 61 57 46| 39| 257 243| 104 0 0
C_R1049 338 606 | 566 | 44 321 46| 225 6.5 0 0
C_R1050 329 60.1 | 56 432 309 229| 198 0.7 0 0
C_R1051 32.6 599 | 559 | 429 305| 223 | 187 0 0 0
C_R1052 32.3 597 | 556 | 427 301 | 217 | 177 0 0
C_R1053 322 506 | 555 | 425 299 | 21.5| 174 0 0 0
C_R1054 32.2 506 | 555 | 425 299 | 21.5| 174 0 0 0
C_R1085 32 595 554 | 423 | 297| 211| 168 0 0 0
C_R1056 318 50.3 | 552 | 422 295 208 | 164 0 0 0
C_R1057 31.8 593 | 552 422 295| 208 | 163 0 0 0
C_R1058 31.1 589 | 547 | 414 284 | 194 | 143 0 0 0
C_R1059 31.2 589 | 547 414 285| 195| 146 0 0 0
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Hourly Leq (dB)

Receptor # e Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 4000 8000
C_R1060 31.6 592 | 55 4191 291 203 | 157 0 0 0
C_R1061 37 593 552 | 42 203 | 207 | 183 0
C_R1062 31.8 594 | 553 | 421 | 294 207| 162 0 0 0
C_R1063 31.9 594 | 553 | 422 295| 209| 164 0 0 0
C_R1064 314 591 | 549 418 287 | 197 146 0 0 0
C_R1065 316 592 | 551 419 291| 203 | 158 0 0
C_R1066 328 60 559 | 431 308 228 20 1.8 0 0
C_R1067 334 603 | 563 | 436 36| 24 219 57 0 0
C_R1068 32 592 | 551 | 421 298| 219] 193 2.5 0 0
C_R1069 313 588 | 546 415 288| 204 | 168 0 0 0
C_R1070 31 587 | 545 412 284 197 | 156 0 0 0
C_R1071 35.8 61 571 | 453 | 345 286 29 19.8 0 0
C_R1072 36.9 62.7 | 588 | 47 39| 293| 282 | 138 0 0
C_R1073 31.3 59 548 45| 286 198 | 149 0 0 0
C_R1074 313 59 548 46| 287 | 198 149 0 0 0
C_R1075 313 59 549 | 416 | 287 | 198 | 15 0 0 0
C_R1076 314 59 549 41.7| 288 199 151 0 0 0
C_R1077 314 501 549 417 288 20 15.1 0 0 0
C_R1078 314 501 | 549 417 288| 20 15.2 0 0 0
C_R1079 315 591 55 418 | 289 201 | 154 0 0 0
C_R1080 315 591 %5 M7 289 201 153 0 0 0
C_R1081 314 501 | 549 417 289 | 20 15.3 0 0 0
C_R1082 314 59 549 | 47| 88| 20 15.2 0 0 0
C_R1083 314 59 549 | 417 288 199 152 0 0 0
C_R1084 315 591 55 418 289 | 201 | 155 0 0 0
C_R1085 31.5 591 | 55 418 29 22| 155 0 0 0
C_R1086 315 591 | 55 418 29 202 156 0 0 0
C_R1087 31.2 589 | 548 | 415 285 196 147 0 0 0
C_R1088 31.2 589 | 548 | 415 286 | 196 147 0 0 0
C_R1089 313 59 548 | 415| 286 197 147 0 0 0
C_R1090 31.3 59 548 | 416 | 286 197 | 148 0 0 0
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Hourly Leq (dB)

Receptor # Overall dBA Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
C_R1091 313 59 549 | 416 287 | 198| 148 0 0 0
C_R1092 31.3 59 549 | 416 287 198 149 0 0
C_R1093 314 59 549 | 416 | 287 | 199 |15 0 0 0
C_R1094 31.2 589 | 548 | 414 285| 195| 145 0 0 0
C_R1095 312 589 | 548 415| 285| 196 146 0 0 0
C_R109%6 N3 589 | 548 4151 2861 196 146 0 0 0
C_R1097 31.3 59 548 | 415| 286 197 | 147 0 0 0
C_R1098 31.3 59 548 | 416 286 | 197 | 147 0 0 0
C_R1099 313 59 549 | 416 287 | 198 | 1438 0 0 0
C_R1100 31.2 589 | 547 | 414 | 285| 195| 144 0 0 0
C_R1101 31.2 589 | 548 | 415| 285| 195| 144 0 0 0
C_R1102 31.2 589 | 548 | 415| 285| 195| 145 0 0 0
C_R1103 313 59 548 | 415 286 196 146 0 0 0
C_R1104 315 591 | 55 M8 2 201 153 0 0 0
C_R1105 315 592 | 55 418 29 202 | 154 0 0 0
C_R1106 31.6 592 | 551 419 29 202 | 154 0 0 0
C_R1107 31.6 592 | 551 419 29 202 | 154 0 0 0
C_R1108 31.6 592 | 551 419| 291 203| 155 0 0 0
C_R1109 31.6 592 | 551 | 419 291 | 203| 156 0 0 0
C_R1110 317 592 | 551 | 419| 291 | 204 | 156 0 0 0
C_R1111 317 593 | 551 | 42 292 | 204 | 157 0 0 0
C_R1112 317 593 [ 552 42 292 205| 158 0 0 0
C_R1113 317 593 | 552 | 42 293 | 205| 158 0 0 0
C_R1114 31.8 593 | 552 | 421| 293 | 205| 159 0 0 0
C_R1115 31.8 593 | 552 421 293] 207 | 1641 0 0 0
C_R1116 31.9 594 | 553 422 295| 209| 164 0 0 0
C_R1117 319 594 | 553 | 422| 295| 208 | 163 0 0 0
C_R1118 319 594 | 553 | 422| 295| 209| 165 0 0 0
C_R1119 31.8 593 | 552 421 293| 206 | 16 0 0 0
C_R1120 31.8 593 552 | 421 203| 206 16. 0 0 0
C_R1121 318 594 | 553 | 421 | 294 207 1641 0 0 0
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Hourly Leq (dB)

Receptor # R Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 4000 8000
C_R1122 31.8 594 | 553 | 421 | 204| 207 | 162 0 0 0
C_R1123 326 599 | 558 | 429 305 222 185 0 0
C_R1124 326 599 | 558 | 429 | 304 | 221 184 0 0 0
C_R1125 325 509 [ 558 | 429 | 304 | 221 | 184 0 0 0
C_R1126 325 59.8 | 558 | 428 | 303| 22 18.3 0 0 0
C_R1127 325 538 | 557 | 428 303| 22 18.1 0 0 0
C_R1128 324 598 | 557 | 427 | 302| 21.9( 18 0 0 0
C_R1129 324 598 | 557 427 302 28| 179 0 0 0
C_R1130 324 59.7 | 557 | 427 3041 | 27| 178 0 0 0
C_R1131 323 597 | 556 | 427 | 301 | 207 | 177 0 0 0
C_R1132 323 537 | 556 | 426 30 216 175 0 0 0
C_R1133 3241 595 | 554 | 425| 299 | 215 173 0 0 0
C_R1134 323 597 | 556 426 | 30 216 | 178 0 0 0
C_R1135 323 597 | 556 | 426 3041 | 27| 177 0 0 0
C_R1136 324 597 | 557 | 427 301 | 27| 178 0 0 0
C_R1137 324 508 | 557 | 427 302| 28| 179 0 0 0
C_R1138 323 597 | 556 | 426 | 30 216 | 175 0 0 0
C_R1139 323 507 | 556 | 426 301 | 216 176 0 0 0
C_R1140 323 597 | 556 | 426 | 301 | 27| 177 0 0 0
C_R1141 324 597 | 557 | 427 | 301 | 217 | 178 0 0 0
C_R1142 321 595 | 554 | 425| 209| 215 174 0 0 0
C_R1143 322 595 | 555 426 30 215 175 0 0 0
C_R1144 323 59.7 | 556 | 426 30 216 | 176 0 0 0
C_R1145 32.3 597 1 556 | 426 304 27| 177 0 0 0
C_R11486 321 595 | 554 | 425] 29| 214 173 0 0 0
C_R1147 323 597 | 556 | 426| 30 215 | 175 0 0 0
C_R1148 32 594 | 553 | 423 | 27| 211 | 169 0 0 0
C_R1149 32 594 | 553 | 424 | 208 | 22| 17 0 0 0
C_R1150 321 594 | 554 | 424 | 298| 21.3| 1741 0 0 0
C_R1151 31.9 593 | 552 | 422| 295| 209 | 165 0 0 0
C_R1152 31.9 593 | 553 | 422| 296| 21 16.6 0 0 0
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Hourly Leq (dB)

Receptor # e Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 | 4000 8000
C_R1153 31.9 594 | 553 | 423 | 296 21 16.7 0 0 0
C_R1154 32 504 | 553 | 423 | 297 212 169 0 0 0
C_R1155 31.8 591 | 551 | 422 | 297 | 212 171 0 0 0
C_R1156 31.9 59 55 425 298| 213 | 172 0 0 0
C_R1157 322 596 | 555 | 425 299 | 214 173 0 0 0
C_R1158 31.9 504 | 553 | 423 296 2 16.7 0 0 0
C_R1159 32 594 | 553 | 423 | 207 | 211| 168 0 0 0
C_R1160 31.8 593 | 552 | 422 295| 209 164 0 0 0
C_R1161 31.9 593 | 552 | 422 296| 209 165 0 0 0
C_R1162 31.9 594 | 553 | 422 295( 209 164 0 0 0
C_R1163 31.8 594 | 553 | 422 295| 209| 165 0 0 0
C_R1164 31.9 593 | 553 | 422 296 209 165 0 0 0
C_R1165 31.9 534 [ 553 | 423| 26| 21 16.6 0 0 0
C_R1166 319 594 | 553 | 423 297 | 211| 167 0 0 0
C_R1167 32 594 | 553 | 4231 27| 211 168 0 0 0
C_R1168 32 594 | 553 | 423 | 27| 21| 168 0 0 0
C_R1168 32 594 | 553 | 424 297 21.2| 169 0 0 0
C_R1170 32 504 | 554 | 424 | 298| 212 17 0 0 0
C_R171 32 504 | 553 | 423| 27| 211 168 0 0 0
C_R1172 32 594 | 553 | 423 207| 21.2| 168 0 0 0
C_R1173 32 594 | 553 | 423 | 27| 21.2| 169 0 0 0
C_R1174 32 594 | 554 | 424 208 | 213 17 0 0 0
C_R1175 3241 595 | 554 | 424 298| 23| 171 |0 0 0
C_R1176 32.1 595 | 554 | 425 299 | 24| 173 0 0 0
C_R177 32.1 595 554 | 425| 29| 215 174 0 0 0
C_R1178 321 595 | 554 | 424 | 299 | 24| 172 0 0 0
C_R1178 3241 595 | 554 | 424 298| 214 172 0 0 0
C_R1180 32 594 | 554 | 424 | 208 | 23| 17 0 0 0
C_R1181 32.1 595 | 554 | 424 299 23| 1741 0 0 0
C_R1182 3241 595 | 554 | 424 299| 214 172 0 0 0
C_R1183 322 597 | 556 | 425| 30 215 173 0 0 0
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Hourly Leq (dB)

Receptor # Overall dBA Octave Band (Hertz)

31.5 63 125 250 500 | 1000 | 2000 | 4000 8000
C_R1184 322 59.7 | 556 | 426 30 215 174 0 0 0
C_R1185 32.3 597 | 556 | 426| 30 216 | 175 0 0
C_R1186 322 59.7 | 556 | 426 30 215 174 0 0 0
C_R1187 32.2 596 | 556 | 425| 30 215 173 0 0 0
C_R1188 321 595 | 554 | 425] 209 | 214 172 0 0 0
C_R1189 319 594 | 553 | 423 297 211| 167 0 0 0
C_R1190 32 59.5 | 554 | 423 | 296| 21 16.6 0 0 0
C_R1191 32 595 | 554 | 423 | 297 | 211 167 0 0 0
C_R1192 31.9 594 | 553|422 205 209 1640 0 0
C_R1193 32 595 | 554 | 423 | 296 211 | 171 0 0 0
C_R1194 33.2 602 [ 562 | 434 | 32| 235 211 4 0 0
C_R1319 31 583 542 | #12| 21| 216| 194 2.3 0 0
C_R1320 324 594 | 554 | 426| 305| 23 21 6 0 0
C_R1322 416 648 | 611 | 504 (| 401 349 362| 296 5.7 0

Negative sound levels are represented as 0 dB
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1.0 INTRODUCTION

Invenergy Wind LLC of Chicago, Illinois, proposes construction of the California Ridge
wholesale wind energy generation facility in Champaign and Vermilion counties, Illinois
(Figure 1). The general location of the California Ridge facility (“Project planning area”)
spans 15.95 mi? (41.32 km?) of eastern Champaign County and 35.96 mi’ (93.13 km?) of
western Vermilion County. Towns near the Project planning area include Rantoul, Gifford,
Potomac, Muncie, Fithian, Royal, Ogden, Oakwood, and Saint Joseph, Illinois (Figure 2). The
project planning area is approximately 0.25 percent forested, with forested areas restricted
to small isolated woodlots and trees along farm drains and perennial streams. The closest
heavily forested areas are along the Middle Fork and Salt Fork Vermilion River floodplains
located less than 1 mile east and approximately 4 miles south of the planning area. Land use
within the Project planning area is primarily agricultural (Figure 2).

The Project planning area represents the maximum area considered for placement of turbines
and facility infrastructure. The actual area occupied by the turbines and access roads that
will comprise the facility will be a very small percentage of the Project planning area.

The California Ridge facility will consist of approximately 80-133 wind turbines, depending on
final turbine model selection, located in strings or arrays within the Project planning area.
Wind turbine models under consideration are the GE model 1.5sle and the GE 2.5xI. This risk
assessment is applicable to both models.

The GE model 1.5sle will have a nameplate generating capacity of 1.5 megawatts (MW),
yielding a total nameplate project capacity of 199.5 MW. The proposed hub height is about
262 ft (80 m) above ground level (agl) and rotors will be approximately 126 ft (38.5 m) long.
With the rotor tip in the 12 o'clock position, the wind turbines will reach a maximum height of
approximately 390 ft (119 m) agl. At the 6 o'clock position, the rotor tip will be
approximately 138 ft (42 m) agl. The turbine rotor will turn at a maximum operating speed of
20.4 revolutions per minute (rpm). The turbines have a nominal “cut-in speed” of 7.9 miles
per hour (mph; 3.5 meters per second [m/s]). That is, winds of 3.5 m/s contain sufficient
energy to support the generation of electric power by the turbine. At wind speeds below 3.5
m/s, as measured by an anemometer atop each nacelle, the turbine’s “primary brake” is
applied (i.e., the turbine blades are feathered by orienting the primary surface of each blade
parallel to the wind direction). With the primary brake applied, the blades will not rotate
around the hub, or will rotate very slowly (less than 1 rpm). Control systems allow the cut-in
wind speed to be set independently at each turbine. Wind speeds above 3.5 m/s will result in
blade speeds of 1 to 20.4 rpm, depending upon wind speeds. If wind speeds at an operating
(spinning) turbine drop below the cut-in speed, the primary brake is applied and the blades
come to a stop within approximately one minute.

The GE model 2.5 xl will have a nameplate generating capacity of 2.5 megawatts (MW),
yielding a total nameplate project capacity of 200 MW. The proposed hub height is about 328
ft (100 m) above ground level (agl) and rotors will be approximately 164 ft (50 m) long. With
the rotor tip in the 12 o'clock position, the wind turbines will reach a maximum height of
approximately 492 ft (150 m) agl. At the 6 o'clock position, the rotor tip will be
approximately 138 ft (50 m) agl. The turbines have a nominal “cut-in speed” of 7.9 miles per
hour (mph; 3.5 meters per second [m/s]). Operation and braking systems are the same as the
1.5sle unit.

Chiropteran Risk Assessment 1 BHE Environmental, Inc.
California Ridge Wind Generation Facility
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BHE assumes turbines will be lit with red strobe-like or incandescent flashing lights. Lighting
will be limited to the minimum number required by the Federal Aviation Administration (FAA)
for aircraft safety.

Based on other sites using the same turbine model, BHE assumes each turbine tower will be
set upon a concrete pad with an aboveground diameter of approximately 15 ft (4.5 m).
Nominally, crops and other vegetation within approximately 180 ft (55 m) of each tower site
will be cleared, yielding a maximum of 133, 2.34-acre openings (311 acres of clearing for
tower sites). The total cleared area required for erection of turbines will be approximately
0.49 mi? (1.26 km?), or approximately 0.94 percent of the total Project planning area. A 2.5
MW turbine array would require only 80 units so 40% less land would be disturbed. As tree
cover is extremely sparse within the planning area and most land use is cropland, little or no
tree removal is expected to be necessary for construction of turbines or access roads.

Interactions between wind turbines and wildlife, particularly flying animals such as birds and
bats, are a known and documented occurrence. Utility-scale wind turbines can directly and
indirectly affect bats that occur in or migrate through the wind energy generation facility.
Collisions between bats and other aerial manmade structures are well documented.
Numerous impacts with television towers, other communication towers, large buildings,
power lines, and fences have been reported (Terres 1956, Timm 1989, Martin et al. 2005). In
some cases, bat collisions with wind turbine blades appear to occur at higher rates. At this
time, such cases of higher fatality rates appear to be limited to sites located on forested
Appalachian ridgelines (e.g., the Meyersdale, Pennsylvania, Mountaineer, West Virginia, and
Buffalo Mountain, Tennessee wind energy generation facilities discussed later in this
document; Arnett et al. 2008; Fiedler et al. 2007).

In evaluating the risk of bat mortality at this site, which is located on primarily flat,
agricultural land, it is useful to consider mortalities at other operating utility-scale wind
energy generation facilities in the Midwestern United States. Bat mortality studies with
statistical corrections for searcher efficiency and scavenger removal have been completed at
the following wind development sites in the midwestern United States. (Figure 3):

e 54.5 MW (33 turbines) Crescent Ridge wind power project, Bureau County, Illinois;
located approximately 119 mi (191 km) northwest of the California Ridge Project
planning area;

e 80.1 MW (89 turbines) Top of lowa wind power development site, Worth County, lowa;
located approximately 354 mi (569 km) northwest of the Project planning area;

e 20.5 MW (31 turbines) wind power development site near Lincoln, Kewaunee County,
Wisconsin; located approximately 295 mi (474 km) north of the Project planning area;
and

e 236 MW (354 turbines) Buffalo Ridge wind power development site, Lincoln and
Pipestone counties, Minnesota; located approximately 512 mi (824 km) northwest of
the Project planning area.

This report documents design and site attributes of the proposed California Ridge wind energy
generation facility, evaluates the avenues by which bats may be affected by the California
Ridge facility, and provides a review of information pertaining to bat mortality at existing
wind energy generation facilities. Based upon these data, and upon information provided by

Chiropteran Risk Assessment 2 BHE Environmental, Inc.
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state wildlife agencies and the U.S. Fish and Wildlife Service (USFWS), we qualitatively
estimate the risk of effects to bats posed by the California Ridge facility.

2.0 DESCRIPTION OF THE PROJECT AREA

2.1 REGIONAL CONDITIONS

The following text describes the ecological region in which the proposed California Ridge wind
energy generation facility (the “Project”) occurs. This description is useful in understanding
the nature and important ecological aspects of the area.

The Project lies within the Prairie Parkland (Temperate) Ecological Province of the United
States (USFS 1994). Within this Province, the Project is located in Ecoregion Section 251G—
Central Loess Plains (Figure 4). Of all the wind energy generation facilities at which bat
mortality studies have been completed, only one (Crescent Ridge, Bureau County, Illinois) is
within this same Ecoregion Section. Ecological aspects of Crescent Ridge, Top of lowa,
Lincoln, and Buffalo Ridge (four midwestern operating wind energy generation facilities at
which bat mortality studies have been completed) are shown in Table 1 for comparison.
These wind energy generation facilities occupy areas dominated by agriculture and cropland
comparable to the California Ridge Project planning area.

Ecoregion Section 251G comprises part of the Central Lowlands and Great Plains geomorphic
provinces and is characterized by dissected loess plains with gently rolling smooth, and
irregular plains mantled by loess. Section 251G is predominantly Quaternary glacial till,
lacustrine, and fluvial deposits, with local windblown dune sand and loess (USFS 1994).

The natural vegetation of Section 251G-Central Loess Plains was bluestem prairie with
northern floodplain forest along major drainages. Most of the land in Section 251G is now
highly productive farmland, with approximately 60 percent in crops and 25 percent used for
grazing (USFS 1994). Land use in Champaign and Vermilion counties is almost exclusively
cropland (NRCS 2006, Appendix A).

Precipitation averages 25 to 35 in (630 to 900 mm) per year. Mean annual temperature is
approximately 46 to 57°F (8 to 14°C). The growing season ranges from 150 to 190 days (USFS
1994).

Approximately 4.6 percent of Champaign and Vermilion counties are tree-covered (3.7
percent timberland, 0.9 percent non-forested land with trees) (Raile and Leatherberry 1988).

2.2 SITE-SPECIFIC CONDITIONS

BHE visited the site December 30, 2008, and representative portions were photographed
{Appendix A). Topography in the Project planning area is nearly flat, and land use is primarily
agricultural (predominantly corn and soybeans). Project area views, from horizon to horizon,
are nearly entirely farmland, with small groups of trees, tree lines, or partially treed, narrow
riparian strips sometimes visible. Wooded habitat is very uncommon, and occurs primarily
along fencerows, farm drains, small streams, and small isolated woodlots. The area
surrounding the Project planning area is similar, with nearly 100 percent of the landscape
dedicated to row crop production. Many of the watercourses are ditched, or occur in gullies
where they are isolated from their floodplains. Active tillage therefore extends in many cases
nearly to the water’s edge.
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Other than the Vermilion River east of the Project planning area, the planning area lacks
significant land features such as ridgelines, river corridors, or forested expanses that may be
used as landmarks by migrating bats. The quality of bat habitat at the site is low.

2.3 BATS

Fourteen species of bats have been documented in Illinois. Except for the gray bat (Myotis
grisescens), the southeastern myotis (M. austroriparius), the eastern small-footed bat (M.
leibii}, Rafinesque's big-eared bat (Corynorhinus rafinesquii), and the Mexican free-tailed bat
(Tadarida brasiliensis), each of the remaining nine species has potential to occur on the
Project area (Table 2).

The USFWS lists the gray bat as occurring in Alexander, Hardin, Jackson, Johnson, Pike, Pope,
and Pulaski counties, Illinois (USFWS 2008a), well south of the Project area assessed in this
document. With the exception of Pike County (over 100 miles west southwest of Champaign
and Vermilion counties), all records are more than 150 miles south in the southern tip of the
state.

The southeastern myotis ranges from Indiana and Illinois south along the Mississippi River and
around the southeastern coastal plain to North Carolina. The range of this species includes
only the southernmost tip of Illinois.

Some range maps for the eastern small-footed bat include the southern third of the state
(Best and Jennings 1997). To date, there is only a single record of two individuals in Illinois
(Pope County), over 100 miles south of the area addressed in this document (Steffen et al.
2006).

The Rafinesque's big-eared bat ranges through the southeastern United States, from southern
Virginia south and west to eastern Texas and northward along the Mississippi River valley to
southern Indiana. The range of this species includes only the southern-most portion of
ILlinois.

While these four species are considered to be residents of the State of Illinois, the ranges of
these species are restricted to the southern portion of the state. Therefore, these species
are not considered further in this Risk Assessment.

There are historical records of the Mexican free-tailed bat in Illinois. However, the Illinois
Department of Natural Resources (IDNR) regards these records as an anomaly and this agency
does not consider the species to be a resident or likely occurrence in the state (Joe Kath,
IDNR, pers. comm.). The Mexican free-tailed bat is therefore not considered further in this
Risk Assessment.

The other nine bat species that occur in Illinois include year-round residents as well as
species present only during certain seasons (Table 2). The Indiana bat (M. sodalis) is
federally listed as endangered. The remaining eight species are not federally listed, are not
proposed for listing, and are not candidates for federal listing. The Indiana bat is listed as
endangered by the State of Illinois. None of the other bat species potentially present at the
Project area is listed by the State of Illinois. Descriptions of each species potentially present
at the Project area are provided below.
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2.3.1 Indiana Bat (Myotis sodalis)

The Indiana bat was listed by the federal government as endangered on March 11, 1967 and is
listed as endangered by the illinois Endangered Species Protection Board. Populations across
the species range (as recorded from hibernacula counts) have declined since the late 1950s.
Recent estimates place the total species population at approximately 468,000 (USFWS 2008b).
A principal cause of decline is destruction of hibernacula from collapse, flooding, or
vandalism by humans. Suspected contributing factors include loss of suitable summer habitat
and contamination by pesticides (USFWS 2007). A recovery plan for Indiana bats was
developed in 1983 (USFWS 1983) and revised in 1999 (USFWS 1999) and in 2007 (USFWS 2007).

In winter (mid-November through March), Indiana bats hibernate in caves and abandoned
underground mines. For the remainder of the year, Indiana bats roost in trees (Barbour and
Davis 1969). In April and again in August-September, Indiana bats migrate between winter
and summer habitat. Some individuals may travel 300 to 357 mi (483 to 575 km) between
summer and winter roosts (USFWS 2007, Winhold and Kurta 2006). Others, particularly males,
may roost in trees near hibernacula in summer. In Pennsylvania and New York,
radiotelemetry studies indicate Indiana bats migrate between 10 and 60 mi (16 and 97 km)
(USFWS 2007). Migrating bats have been documented traveling along power line and pipeline
rights-of-way, along highways, hedgerows, tree lines, and along stream courses (Murray and
Kurta 2004, Johnson and Strickland 2003, USFWS 2007, Verboom and Huitema 1997). Limited
recovery records of banded Indiana bats from the Midwest indicate females and some males
migrate north in the spring upon emergence from hibernation (USFWS 2007).

In spring, Indiana bats migrate from hibernacula to forested habitats. Upon emergence from .
hibernation, Indiana bats are active near the hibernaculum during a period called staging.
Spring staging may occur from approximately mid-April through early May. During staging,
Indiana bats emerging from hibernation roost in trees, and forage near their hibernacula. In
Missouri, staging male and female Indiana bats traveled between 1.2 and 6.4 mi (1.9 and 10.3
km) from their hibernaculum nightly (Rommeé et al. 2002). Females typically leave caves
before males (Humphrey 1978, LaVal and LaVal 1980). Following mid-May emergence from
hibernation, a single radio-tracked male followed for two weeks traveled 10 mi (16 km) in
western Virginia (Hobson and Holland 1995).

Indiana bats typically arrive in summer habitat (primarily upland and riparian forests) in early
to mid-May. This species roosts under exfoliating bark or in cavities of trees. Pregnant
females form maternity colonies that may contain up to 100 or more adult bats (USFWS 2007).
Male Indiana bats tend to roost singly or in small all-male groups (USFWS 2007). Males may
occur in summer anywhere throughout the range of the species, including near hibernacula
(Whitaker and Brack 2002).

Adults of this species feed exclusively on flying insects. Indiana bats forage most frequently
in upland and riparian forests, but they also may forage along wooded edges between forests
and croplands, and over fallow fields (Brack 1983, LaVal and LaVal 1980). They frequently
use open space over streams as travel corridors.

In August, Indiana bats begin to leave summer habitat and migrate back to hibernacula.
Autumn swarming occurs from approximately mid-August through September. During
swarming, numerous bats fly in and out of cave entrances from dusk to dawn, while relatively
few roost in caves during the day (Cope and Humphrey 1977). Indiana bats periodically use
tree roosts during fall swarming (Menzel et al. 2001). In Missouri, swarming Indiana bats
traveled up to 4 mi (6.4 km) from roost sites (Rommé et al. 2002). In Kentucky, male Indiana
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bats radio tracked during October traveled up to 1.7 mi (2.7 km) from their roost sites. Kiser
and Elliot (1996) found males roosted in trees between 0.5 and 1.5 mi (0.8 and 2.4 km) from
the hibernaculum.

The Indiana bat has potential to occur in Illinois year-round (Figure 5; Appendix B). The
USFWS assumes the Indiana bat may occur in every county in Illinois (USFWS 2008a). Most
counties in Illinois with records of Indiana bats only have summer records. Those few with
summer and winter records are located along the major rivers. Blackball Mine, designated as
Indiana bat Critical Habitat on September 24, 1976, is the closest known Indiana bat
hibernaculum in Illinois, located near the Illinois River in the Pecumsaugan Creek-Blackball
Mines Nature Preserve in LaSalle County (Figure 5; USFWS 2008c). The mine is a Priority Il
Indiana bat hibernaculum based upon the prioritization scheme outlined in the 2007 Indiana
Bat Recovery Plan (USFWS 2007). The USFWS and IDNR conducted the most recent census in
the hibernaculum in February 2007, during which 2,513 Indiana bats were observed (Joe Kath,
pers. comm.). This hibernaculum has been surveyed every other year since 1987. During the
course of these surveys, the number of Indiana bats observed has increased from 291 to 2,513
individuals.

A search of the Illinois Natural Heritage Database in January 2009 revealed that no federal
Threatened, Endangered or Candidate bat species have been documented within the Project
planning area (Figure 6). Though there are no records of Indiana bats in or within 5 miles of
the Project planning area, there is Indiana bat habitat present along the Salt Fork Vermilion
River to the south of the Project planning area and the IDNR has summer records of the
Indiana bat in southern Ford County, the county approximately 8 miles north of the project
area. The Illinois Natural History Survey (INHS) has records of Indiana bats in Vermilion
County (Joyce Hofmann, pers. comm.), and maternity colonies have been recorded along the
upper Sangamon River, upper Middle Fork Vermilion River, and Little Vermilion River
(Kieninger, pers. comm.; Shank, pers. comm.). The closest known colonies are 10-16 mi (16-
26 km) northeast and south of the project area (Kieninger, pers. comm.; Table 2).

It is helpful to augment existing capture data with records of the Illinois Department of Public
Health (IDPH). Bats submitted to the health department for rabies testing are turned over to
an expert for identification. While not all of the individuals submitted for testing are

identified to species, many are, making these records a useful addition to species distribution
information. IDPH does not have records of Indiana bats for Champaign or Vermilion counties.

2.3.2 Northern Long-Eared Bat (M. septentrionalis)

The northern long-eared bat ranges from southern Canada and the central and eastern United
States through northern Florida (Appendix B). The northern long-eared bat is migratory
(Table 2; Whitaker and Hamilton 1998). [n winter (October/November through March/April),
this species hibernates in caves and mines. |t may hibernate in caves occupied by several
other species. Northern long-eared bats occasionally emerge from hibernation and have been
observed in flight during winter (Whitaker and Hamilton 1998).

In summer, this species typically roosts in trees (under exfoliating bark or in crevices and
hollows) and in manmade structures (Harvey 1992, Foster and Kurta 1999). Foster and Kurta
(1999) identified northern long-eared bats roosting singly or in small groups that averaged 17
individuals. This species forages along forested hillsides and ridges, often through dense
vegetation (Harvey et al. 1999).
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The northern long-eared bat has been documented in both Champaign and Vermilion counties
(Joyce Hofmann, pers. comm.; Table 2).

2.3.3 Little Brown Bat (M. lucifugus)

The little brown bat is abundant throughout forested areas of the United States as far north
as Alaska (Appendix B).

This species often forms nursery colonies in buildings, attics, and other manmade structures
(Harvey et al. 1999). These colonies are often close to a lake or stream. Males are likely
solitary in the summer months (Harvey et al. 1999). In late August and early September,
little brown bats prepare for hibernation, and may swarm at the entrance of caves or mines
(Whitaker and Hamilton 1998). Migration between summer and winter roosts may be short
distances or several hundred miles (Fenton and Barclay 1980, Whitaker and Hamilton 1998).
The timing of migration and hibernation depends upon local weather conditions, with
northern populations hibernating from September to early May, and southern populations
hibernating from November to March (Fenton and Barclay 1980). Little brown bats typically
hibernate in caves and mines, and hibernacula are typically not used as summer roosts
(Harvey et al. 1999, Whitaker and Hamilton 1998).

Little brown bats often forage over water where their diet consists of aquatic insects,
including mosquitoes, mayflies, midges, and caddisflies. Foraging also occurs over forest
trails, cliff faces, meadows, and farmland where they consume a wide variety of insects
(Harvey et al. 1999).

The little brown bat has been documented in both Champaign and Vermilion counties (Joyce
Hofmann, pers. comm.; Table 2).

2.3.4 Eastern Pipistrelle (Perimyotis [Pipistrellus] subflavus)

The eastern pipistrelle occurs in the eastern United States, and ranges throughout Illinois
{Appendix B, Barbour and Davis 1969). This species appears abundant throughout its range. .
Summer and winter ranges are identical. In summer, eastern pipistrelles have been found
roosting in foliage and, rarely, in buildings. They may roost singly or in colonies of up to 30
bats (Barbour and Davis 1969). In winter, eastern pipistrelles hibernate in mines, quarries,
caves, and rock crevices.

The eastern pipistrelle has been captured in Vermilion County and has been submitted to the
IDPH from Champaign County (Joyce Hofmann, pers. comm.; Table 2).

2.3.5 Big Brown Bat (Eptesicus fuscus)

The big brown bat is common throughout its range (Appendix C) from Alaska and Canada to
Mexico and South America. Big brown bats do not migrate; there appears to be no difference
in range from summer to winter (Table 2; Barbour and Davis 1969). They roost in rock
crevices, expansion joints of bridges and dams, hollow trees, and manmade structures.
Maternity colonies containing several hundred individuals have been recorded from attics,
barns, and other buildings (Harvey 1992). The northern long-eared bat has been documented
in both Champaign and Vermilion counties (Joyce Hofmann, pers. comm.; Table 2).

The big brown bat has been documented in both Champaign and Vermilion counties (Joyce
Hofmann, pers. comm.; Table 2).
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2.3.6 Eastern Red Bat (Lasiurus borealis)

The eastern red bat occurs from southern Canada, throughout the United States, to Mexico
and Central America (Appendix C, Barbour and Davis 1969). It is common in the Midwest and
central states, including Illinois (Harvey 1992, Whitaker and Hamilton 1998). Eastern red bats
are migratory; however, migration patterns are poorly understood. In winter, eastern red
bats may hibernate in tree foliage for short periods, but arouse and forage during warm
winter nights.

Like most lasiurids, L. borealis typically roosts in tree foliage. Individual eastern red bats
may use several roost sites. Eastern red bats hang from branches or leaf petioles and are
camouflaged by leaves. Adults are solitary, but females and young roost together until young
become volant.

The red bat has been documented in both Champaign and Vermilion counties (Joyce Hofmann,
pers. comm.; Table 2).

2.3.7 Hoary Bat (L. cinereus)

)

The hoary bat is widespread throughout the United States, but in eastern regions, the species
distribution varies seasonally (Appendix C, Whitaker and Hamilton 1998). Breeding individuals
are known from Canada south to Arkansas, Louisiana, and Georgia (Barbour and Davis 1969).
The range of the hoary bat includes Illinois (Harvey et al. 1999).

It appears that the sexes are separate during summer, with females inhabiting the northeast
region (Cryan 2003, Whitaker and Hamilton 1998). Reproductive females are found in the
northeast as far south as Pennsylvania and Indiana (Whitaker and Hamilton 1998). Female
hoary bats give birth between mid-May and early July (Cryan 2003).

In August, this species moves south to winter habitat in southeastern and southwestern
states, the Caribbean, and Central and South America (Cryan 2003, Whitaker and Hamilton
1998). In the eastern United States, hoary bats winter in northern Florida and southern
Georgia, Alabama, Louisiana, and South Carolina (Whitaker and Hamilton 1998). Hoary bats
apparently migrate in groups, with large numbers passing through an area over several nights
in spring and fall (Whitaker and Hamilton 1998, Zinn and Baker 1979). Females precede
males in spring migration. In the north, some may hibernate rather than migrate (Whitaker
1980). Hoary bats migrate north from March through April (Whitaker and Hamilton 1998).

Hoary bats roost in foliage of deciduous or coniferous trees (Barbour and Davis 1969). The
species generally is solitary except during migration and when young accompany females
(Mumford and Whitaker 1982).

The hoary bat has been documented in both Champaign and Vermilion counties (Joyce
Hofmann, pers. comm.; Table 2).

2.3.8 Silver-Haired Bat (Lasionycteris noctivagans)

The silver-haired bat is common in forested areas throughout much of North America,
although it is characterized as a northern species (Appendix C, Whitaker and Hamilton 1998).
This species typically is found in parts of its range containing stands of coniferous or mixed
coniferous and deciduous forests (Whitaker and Hamilton 1998).
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Silver-haired bats commonly roost in tree cavities, often switching roosts during the maternity
season. Silver-haired bats typically are solitary, but may congregate in small maternity
colonies usually numbering fewer than 10 individuals (Whitaker and Hamilton 1998).

Females are thought to migrate farther than males, and it is possible males remain in winter
habitat year-round (Whitaker and Hamilton 1998). During migration, silver-haired bats have
been found roosting in trees along a ridge (Whitaker and Hamilton 1998). Typical winter
roosts for this species include trees, buildings, wood piles, and rock crevices (Harvey et al.
1999). Whitaker and Hamilton (1998) depict the species’ winter range as extending as far
north as the southern tip of Illinois. Occasionally silver-haired bats will hibernate in caves or
mines, especially in northern regions of their range.

Silver-haired bats roost in forested areas and feed predominantly in openings such as small
clearings and along roadways or streams (Whitaker and Hamilton 1998). The silver-haired bat
typically leaves the roost and begins to forage relatively late, with major foraging activity
peaks 3, and 7 to 8 hours after sunset (Kunz 1973).

The silver-haired bat has been submitted to the IDPH from both Champaign and Vermilion
counties (Joyce Hofmann, pers. comm.; Table 2).

2.3.9 Evening Bat (Nycticeius humeralis)

The evening bat occurs throughout the eastern United States, including almost the entire
state of Illinois (Appendix C), and is abundant throughout its range. Evening bats are known
to form large maternity colonies, often including up to several hundred individuals. These
maternity colonies are generally formed in hollow trees, behind loose bark, or occasionally in
buildings and attics. The evening bat is considered a true forest bat and is almost never
observed in caves. Little is known about the migration patterns of this species; however,
evening bats have been shown to put on high amounts of fat in the fall, a possible indication
of a long migration. Banded evening bats have been found up to 340 mi (547 km) south of
their initial banding sites. It is believed that evening bats remain active during the winter.

The evening bat has been documented in both Champaign and Vermilion counties (Joyce
Hofmann, pers. comm.; Table 2).
3.0 POTENTIAL EFFECTS TO BATS

Construction and operation of wind energy facilities present potential concerns regarding
direct and indirect effects upon bats through three primary avenues:

e Bats may be directly affected by colliding with moving turbine blades.

e Construction of the turbines and associated appurtenances may degrade habitat
quality through the removal of trees causing indirect effects.

e Bats may also be indirectly affected through displacement by operating turbines.

The USFWS issued the Interim Guidelines to Avoid and Minimize Wildlife Impacts from Wind
Turbines (USFWS 2003) to address the potential impacts to wildlife from wind power projects.
An appendix to the guidelines outlines a protocol designed to provide a framework for the
initial steps in investigating a site. The protocol was originally developed to assess sites in
Montana but has been modified to apply nationwide (USFWS 2003). The protocol uses a
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Potential Impact Index (PIl), which is an initial assessment of the suitability of a proposed

site. The PII relies on the comparison of the proposed site with a high quality reference site
that is located within the same geographic area as the proposed site. Habitat degradation at
the reference site would result in the maximum negative impact on wildlife (including bats).

The PlI Score is separated into three checklists: Physical Attribute checklist, Species
Occurrence and Status checklist, and the Ecological Attractiveness checklist (USFWS 2003).

1. The Physical Attribute Checklist considers topographic, meteorological, and site
characteristics that may influence bird and bat occurrence and movements.

2. The Species Occurrence and Status Checklist includes all federally endangered,
threatened and candidate species; all state endangered, threatened, and species of
management concern; birds of conservation concern; birds of high recreational or
other value; and any other species of concern listed by State Natural Heritage
Programs.

3. The Ecological Attractiveness Checklist evaluates the presences and influence of
features and conditions that may draw birds and bats to the site or vicinity.

As this risk assessment addresses potential impacts to bats, BHE did not consider or evaluate
presence of, or potential impacts to birds. Therefore, the information necessary to
determine a Pll score was not generated as part of this desktop assessment, and a PIl score
was not determined. Based upon habitat conditions at the California Ridge project planning
area, the PIl score would be low. This qualitative assessment is based on the land cover and
attributes of the Project planning area and an overall lack of suitable habitat for wildlife
species whose ranges overlap the area.

3.1 BAT MORTALITY AT WIND ENERGY GENERATION FACILITIES

Much of the information available regarding mortality caused by collisions with moving
turbine blades is contained in technical reports completed for wind site owners/developers, is
unpublished, and is often difficult to obtain. Anecdotal information can be found in
numerous studies intended to address avian impacts, although these data have a bias in that
study methods were not designed to detect bat mortality.

A report published in winter 2008 summarized 21 studies of bat mortality at 19 wind energy
generation facilities across the United States and one Canadian Province. The 21 studies
include five in the Pacific Northwest, one in the Rocky Mountains, three in Alberta, Canada,
three in the Midwest, one in south-central United States, and six in the eastern states (Arnett
et al. 2008). Average mortality in these 21 studies ranged from 0.1 to 69.6 bat fatalities per
turbine per year. Methods used in these studies varied; mortality estimates were adjusted in
many cases for the biases presented by searcher efficiency and removal of carcasses by
scavengers during mortality monitoring studies. A majority of studies (13 of 21) used bird
carcasses as surrogates for bats while conducting searcher efficiency trials and calculating
scavenging rates (Arnett et al. 2008). Bat mortality has been recorded both anecdotally and
in ongoing studies at other wind energy generation facilities as well.

Documented bat fatalities at North American wind energy generation facilities have been

generally highest in the east (Appalachian Mountains), moderate in the Midwest, and lowest
in the western states. In most cases, documented mortality was low - less than five bats per
turbine per year. Nationwide, more than 93 percent of fatalities documented in the U.S. as
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of winter 2006 (Arnett et al. 2008) have been of six species, with hoary bats accounting for
nearly one-half of all mortality:

e hoary bat (40.7 percent),

e castern red bat (21.2 percent),

e silver-haired bat (15.4 percent),

e eastern pipistrelle (8.0 percent),
e little brown bat (6.0 percent), and
e big brown bat (2.4 percent).

"Tree bats" (hoary bats, silver-haired bats and eastern red bats) typically roost in trees during
summer months and often migrate long distances to southern winter habitat. These
migratory bats accounted for the great majority of mortality. Bats that roost (winter and/or
summer) in caves, sometimes referred to as "cave bats," comprised the remainder.

Although mortality has been documented in all months when bats are not hibernating, a
significant majority of mortality has been documented in mid-July through mid-October
during the post-maternity dispersal from summer habitat to winter habitat. At the Buffalo
Mountain Windfarm in Tennessee, 70 percent of all bat fatalities occurred between August 1
and September 15 (Fiedler 2004). At Crescent Ridge, 20 of 21 bat fatalities were found in
September and October. Overall, mortality appears highest between approximately July 15
and September 15. However, at the Summerview facility in Alberta, Canada, 6 percent of the
272 silver-haired bat fatalities occurred in May and June, suggesting that some mortality does
occur during the spring migration period. These findings were supported in Tennessee, where
84 percent of the 19 silver-haired bat fatalities occurred between mid-April and early June
(Arnett et al. 2008). Mortality is very low during the summer maternity period, even when
substantial numbers of bats are present at or near wind energy generation facilities (Arnett et
al. 2008). In a study in Minnesota at the Buffalo Ridge Wind Power Development, researchers
found bat activity as measured by ultrasound detectors during summer was not correlated
with bat mortality (Johnson et al. 2003a).

To date only one study has attempted to correlate the timing of fatalities between sites.
Kerns et al. (2005) conducted simultaneous fatality searches from August 1 to September 13,
2004 at the Mountaineer and Meyersdale facilities in West Virginia, and Pennsylvania,
respectively. The timing of all fatalities, while periodic and highly variable during the study
was highly correlated between the two sites. Additionally, the timing of hoary and eastern
red bat fatalities were positively correlated for the two sites (Kerns et al. 2005).

The sites at which the highest mortality has been documented occur at approximately 2,760
ft (840 m) above mean sea level (msl; Meyersdale, Pennsylvania), 3,363 ft (1,025 m) above
msl (Mountaineer, West Virginia), and 3,314 ft (1,010 m) above msl (Buffalo Mountain,
Tennessee). All three sites are on forested Appalachian Mountain ridgelines. At this time,
the greatest risk of bat mortalities is expected at sites on forested Appalachian Mountain
ridgelines.

The presence of FAA-approved lighting on towers has been the subject of speculation
regarding bat mortality. Studies completed in 2003 at the Mountaineer site (Kerns and
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Kerlinger 2004), in 2004 at the Mountaineer and Meyersdale sites (Arnett 2005), and in 2005
at the Buffalo Mountain site (Fiedler et al. 2007) found no significant difference in mortality
at unlit towers and at towers lit by L-864-type flashing red strobe-like or incandescent lights.
Similar results were documented at the Vansycle Ridge site in Oregon (Erickson et al. 2000),
in northern Wisconsin (Howe et al. 2002), the Stateline project (Erickson et al. 2003a), the
Nine Canyon project in Washington State (Erickson et al. 2003b), the Klondike facility in
Oregon (Johnson et al. 2003b), the Summerview project in Alberta (Brown and Hamilton
2006), and the Maple Ridge project in New York (Jain et al. 2007). It also appears that
mortality does not vary among the types of lighting used on wind turbines. At the Top of lowa
project, all turbines are lit with FAA lighting: 46 with non-pulsating red beacons, 37 with
pulsating red beacons, and six with a combination of flashing white beacons and non-flashing
red beacons. Jain (2005) found no significant difference in bat mortality among these towers.

Many of the nine species of bats with potential to be present during some portion of the year
at the California Ridge Project planning area have been fatalities at one or more operating
wind energy generation facilities. No fatalities of federally listed bat species have been
documented at wind energy generation facilities in the U.S. Based upon results of mortality
monitoring completed to date, hoary bats, silver-haired bats, and eastern red bats account
for the majority of bat fatalities. These species accounted for approximately 77 percent of
the mortality in turbine searches conducted through the end of 2006 (summary of mortality
studies contained in Arnett et al. 2008). At the three project sites in the Midwest that were
included in Arnett et al. (2008), these species accounted for 84.5 percent of the mortality
observed. A study conducted in Bureau County, illinois, had similar results: all of the bat
carcasses recovered during mortality studies were hoary bats, silver-haired bats, or eastern
red bats (Kerlinger et al. 2007). Based on these findings, we expect these three species to
account for a majority of the mortality associated with the proposed California Ridge project.
Little information exists upon which to base conclusions regarding the biological significance
of bat mortality at wind energy generation facilities, because total population estimates do
not exist for any of the bat species known to have experienced mortality at wind energy
generation facilities.

Reasonably accurate population estimates exist for the federally endangered Indiana bat, one
of the most uncommon North American species. Although neither this species nor any other
federally listed bat species has been identified during bat mortality studies at wind energy
generation facilities, we mention the size of the population of this species for context. In
2007, there were an estimated 468,184 Indiana bats in existence (USFWS 2008b). Populations
of species that have experienced fatalities at wind energy generation facilities are much more
common than this listed species, and may be an order of magnitude (or more) higher.

3.2  BAT COLLISION MORTALITY

Specific pre-construction techniques/protocols that accurately predict risk of chiropteran
mortality at wind sites do not exist. Post-construction mortality monitoring remains the best
source for these data. Therefore, comparison of the California Ridge Project area to nearby
similar sites with known mortality is a useful approach.

As discussed above, the highest levels of bat mortality documented to date have occurred at
three wind energy generation facilities located in West Virginia (Mountaineer), Pennsylvania
(Meyersdale), and Tennessee (Buffalo Mountain). These sites are mountainous with elevated
topography (i.e., ridgelines), elevation (i.e., 2,760 to 3,363 ft [840 to 1,025 m] above msl),
and geographic location (i.e., eastern U.S.), and are markedly dissimilar to the proposed
Project site described herein. Wind energy generation facilities with lower mortality are
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more similar to the California Ridge Project planning area (e.g., the Lincoln site in Wisconsin;
the Buffalo Ridge site in Minnesota; or the Top of lowa site in lowa) are located in Midwestern
states, are located on flat terrain, and have been constructed in agricultural areas or other
non-forested sites (e.g., short grass prairie/sagebrush, pasture; Table 1). As discussed in
Section 2.0, the California Ridge Project planning area described herein is nearly devoid of
tree cover (Appendix A, Figure 2). Wooded land in all of Champaign and Vermilion counties
totals only 4.6 percent (Raile and Leatherberry 1988).

Based upon published and unpublished information available at this time, similarities in the
projects discussed in Table 1, and anticipated similarity in the behavior of bats at these sites,
it is likely that mortality resulting from the Project will be most similar to that at the
Crescent Ridge site in Illinois, Top of lowa site in lowa, the Lincoln site in Wisconsin, and the
Buffalo Ridge site in Minnesota. Annual mortality estimates based upon post-construction
monitoring studies was 8.04 bats per turbine per year at Top of lowa; 4.26 bats per turbine
per year at Lincoln; and 1.32 bats per turbine per year at Buffalo Ridge. Post-construction
studies at Top of lowa, Lincoln, and Buffalo Ridge, were all multi-year studies encompassing
spring through fall (approximately mid-March through mid-November for each).

Mortality studies at Crescent Ridge were conducted from August through November 2005,
March through May 2006, and August 2006, and the total estimate of bat mortality during the
whole of the survey was approximately 9 bats per turbine (Kerlinger et al. 2007). Mortality at
the Crescent Ridge facility in Illinois was highly seasonal: almost all (20 out of 21)
documented bat fatalities occurred in late fall (September and October). A single bat carcass
was documented in August, and no bat fatalities were documented in spring. No monitoring
was completed in either year during the months of June or July, when it is reasonable to
expect some mortality to take place; thus the extrapolated estimate of 9 bat fatalities per
turbine may not be as accurate an estimate of annual mortality as might be found in a study
that included June and July.

The California Ridge Project is not proximate to an Indiana bat hibernaculum. The nearest
known hibernaculum in Illinois is Blackball Mine in LaSalle County, where at last count
(February 2007), 2,513 Indiana bats were observed (Figures 5 and 6). The center of the
California Ridge Project planning area is approximately 98.5 miles (158.5 km) from the
Blackball Mine hibernaculum. Hibernacula have also been recorded in Greene and Monroe
counties, Indiana. The county borders are 82 (131.9 km) and 89 (143.2) miles respectively
from the center of the Project planning area.

It is reasonable to expect that the direction of flight of Indiana bats, and of other species of
bats utilizing the Blackball Mine hibernaculum, is not random. These movements are likely
concentrated along the only forested areas in the vicinity: the Illinois River that runs east-
west approximately 1 mile south of the hibernaculum, the Little Vermillion River to the north
of the hibernaculum, the Vermillion River to the southeast of the hibernaculum, and the Fox
River to the northeast of the hibernaculum. No contiguous forested tracts link the California
Ridge Project planning area to these forested corridors, or to the hibernaculum. The Middle
Fork Vermilion River runs north-south near the Project planning area but forest cover along
the river is discontinuous, with large stretches where there are no trees. No other major
waterways cross the Project planning area, and the many smaller waterways that do cross the
Project planning area have minimal vegetative cover, and pass repeatedly through developed
areas, minimizing their utility as bat travel corridors or foraging areas. Murray and Kurta
(2004) found that Indiana bats will choose to travel along forested corridors as opposed to
non-forested corridors, even if the distance traveled is greater. This suggests that all of the
waterways crossing the Project planning are minimally suitable as travel corridors for Indiana
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bats. Thus no effects to indiana bats during spring and fall migration to and from the
Blackball Mine hibernaculum are expected.

The IDNR reports summer records of Indiana bats in Ford County captured around the
Sangamon River north and west of, and the Middle Fork of the Vermillion River north and east
of the Project planning area. The Illinois Natural Heritage Database has no records of Indiana
bats in the Project planning area. However, the Middle Fork of the Vermillion River, at its
closest point, is less than 1 mi away from the eastern edge of the Project planning area, and
the closest known colonies are along this river within 10 mi (16 km) from the planning area.
Bats from these colonies are likely to forage along the Middle Fork and among the trees
surrounding the river. No contiguous forested corridors connect the Middle Fork of the
Vermillion River to waterways in the Project planning area. Though bats along the Middle
Fork may venture out into the open fields, most tend to remain along forested waterways as
insects are more abundant and trees provide protection from aerial predators.

It is unlikely that male, female, and juvenile Indiana bats will occupy the Project planning
area during summer. Habitat conditions in the Project planning area, which is nearly devoid
of trees and is composed largely of open fields/agricultural land, are less than suitable for
foraging or roosting bats. Indiana bats, even if present, are likely to be very rare at the
California Ridge Project area during summer, and are likely to be active at heights largely
below the rotor-swept area. As such, the chance of collisions between Indiana bats and
turbine blades during the summer is extremely low. Studies completed to date have
documented very low mortality during spring and summer months, even when concurrent mist
net surveys and/or ultrasound acoustic detection devices indicate the presence of substantial
numbers of bats (Arnett et al. 2008). No effects to Indiana bats during summer are expected.

Furthermore, other bat species that may experience mortality at the California Ridge Project
area are widely dispersed in the U.S. and only a very small minority of each species’
population will forage in, roost in, travel through, or migrate over the California Ridge
Project area. For example, if the range-wide population of hoary bats is assumed to be
5,130,000 (10 times the population of Indiana bats), and if hoary bats comprise 50 percent of
expected mortality (0.5 x ~2,343 = 1,172), then annual fatalities of hoary bats would equate
to 2 one-hundredths of 1 percent (0.02 percent) of the species’ population.

3.3  HABITAT DEGRADATION

The landscape within the Project planning area is dominated by agriculture and tree cover is
sparse. Construction of the Project in this agricultural area will have little to no effect upon
habitat features important to bats, because few, if any, of these characteristics exist within
the thoroughly disturbed and degraded habitat within the Project planning area, e.g. forested
area, suitable roost trees, roost structures (e.g., barns), available prey, or other habitat
attributes in this area of thoroughly disturbed and degraded habitat.

The USFWS is routinely consulted regarding potential impacts to the Indiana bat associated
with a wide variety of projects. Their concerns commonly focus upon habitat modifications
near hibernacula and maternity sites, and modification of proximate forested habitat. Where
such habitat modifications occur, the USFWS often recommends project-specific consultation
and avoidance/conservation measures. However, the California Ridge Project planning area
is almost devoid of trees (Appendix A, Figure 2). Furthermore, tree clearing during
construction is unlikely.
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3.4  DISTURBANCE AND DISPLACEMENT OF BATS

Speculations have been made concerning the potential disturbance of bats by operating wind
energy generation facilities, and the potential for resulting displacement of bats from
otherwise suitable habitat. Data do not exist to dismiss the risk of such disturbance or
displacement, but preliminary information now available supports the conclusion that wind
turbines and their blades do not substantially disturb/displace bats. In 2004 at the
Mountaineer and Meyersdale wind energy generation facility sites, bats were commonly
observed foraging in forest openings at turbine sites. Thermal imaging equipment was used to
investigate bat behavior near wind towers. Bats landed on towers, foraged near rotating
blades, pursued rotating blades, and flew in patterns that appeared to indicate purposeful
collision avoidance (Horn et al. 2008). The presence of bats near operating turbines was also
documented at the Buffalo Ridge site in Minnesota (Johnson et al. 2003a), and the Buffalo
Mountain site in Tennessee (Fiedler 2004). Based upon the best available information it
appears operating turbines do not significantly disturb or displace bats, and this should
especially be the case at the California Ridge Project planning area because of the lack of
roosting and foraging habitat.

3.5 CHIROPTERAN RISK ASSESSMENT SUMMARY

A summary of the important points of this chiropteran risk assessment for the proposed
California Ridge wind energy generation facility in Champaign and Vermilion counties, Illinois,
is listed below.

o There are no records of federally threatened or endangered bats in or within 5 miles
of the proposed Project planning area.

e Risk to bats is expected to be low.

» The Project planning area is within the range of only one federally listed bat: the
endangered Indiana bat (Myotis sodalis).

e The closest Indiana bat hibernaculum in Illinois is 98.5 miles away and the closest
maternity colony recorded is approximately 10 miles away from the Project planning
area.

» Indiana bats are not likely to be roosting, foraging, or migrating within the Project
planning area, due to the poor habitat conditions. Indiana bats in are likely to use the
Middle Fork and Salt Fork Vermilion Rivers that are 1 mile away from the planning area
and not at risk.

e Habitat loss is expected to be low considering the Project planning area is nearly 100
percent agricultural and only about 0.94 percent of the area will be cleared for
construction.
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Table 1. Attributes of the California Ridge Project area as compared to other Midwestern wind energy generation
facilities where post-construction studies of bat mortality have been conducted.

California Ridge

California Ridge
{(Champaign and

Crescent Ridge

Lincoln

Buffalo Ridge
(Lincoln and

Top of lowa
(Worth Co., IA)

Feature vgmi?g:](gtgs??i) Vermillilc_a)n Cos., (Bureau Co., IL) (Kewaunee Co., WI) Pipestone Cos., MN)
Minnesota and
Northeastern
lowa Morainal,
Ecoregion Central Loess Plains Central Loess Central Loess Plains Northern Great Lakes North-Central Glaciated Oak Savannah
(Section) Section Plains Section Section Section Plains Section Section and
North-Central
Glaciated
Plains Section
Towers located on ridges . Tower§ located
T S Towers located on ridge in agricultural
owers to be placed Towers to be . of glacial till . :
Position in open agricultural placed in open Towers located in approximately 30-60 m consisting of terminal areas
. agricultural areas moraines and stream surrounded by
areas agricultural areas (98-197 ft) above the di d land lands and
surrounding lowlands issected lands grasslands an
wetlands
Approximate 366-396 m
average 209-239 m 209-239 m 274 m (900 ft) 240-270 m 546-610 m 200 00
elevation (686-775 ft) (686-775 ft) (787-886 ft) (1,791-2001 ft) (1, ) 13
(above msl) )
Vegetative Primarily corn and Primarily corn and | Primarily corn and Pasture and agricultural Primarily corn, soybeans, Primarily
cover soybeans soybeans soybeans land pastures, and grasslands cropland
No. of turbines 133 (1.5 MW) 80 (2.5 MW) 33 (1.65 MW) 31 (0.66-MW) 354 (0.75-MW) 89 (0.90-MW)
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Table 1. Attributes of the California Ridge Project area as compared to other Midwestern wind energy generation
facilities where post-construction studies of bat mortality have been conducted.

Feature

California Ridge
(Champaign and
Vermilion Cos., IL)

California Ridge

(Champaign and

Vermilion Cos.,
IL)

Crescent Ridge
(Bureau Co., IL)

Lincoln
(Kewaunee Co., Wi)

Buffalo Ridge
(Lincoln and
Pipestone Cos., MN)

Top of lowa
(Worth Co., 1A)

Turbine
string(s)

Data not available

Data not available

Irregular array along
9-mile ridge,
installed in 2

phases.

14 WPS turbines in 3
rows within 1.5 km of
one another; 17 MGE
turbines in 2 irregular
clusters approximately
3.5 km apart

Phase 1: 10 turbine strings
each with 3 - 20 turbines
spaced at 91-183 m (298-600
ft) intervals
(73 turbines total)

Phase 2: 26 turbine strings
each with 2 - 12 turbines
spaced at 100-200 m (328-
656 ft) intervals
(143 turbines total)

Phase 3: 36 turbine strings
each with 2-13 turbines
spaced at 250-500 m (820-
1640 ft) intervals
(138 turbines total)

89 turbines
spread across

865 hain an
irregular array

Hub height

80 m (262 ft)

100 m (328 ft)

78 m (256 ft)

65 m (213 ft)

Phase 1: 36 m (118 ft)
Phase 2 and 3: 50 m (164 ft)

72 m (237 ft)

Rotor diameter

77 m (252 ft)

100 m (328 ft)

82 m (269 ft)

47 m (154 ft)

Phase 1: 33 m (108 ft)

Phase 2 and 3: 46 and 48 m
(151-157 ft)

52 m (171 ft)

Phase 1: 53 m
M . (174 ft)
ax. rotor 119 m (390 ft) 150 m (492 ft) 119 m (390 ft) 89 m (292 ft) Phase 2 and 3: 98 m (322 ft)
height
74 m (243 ft) or
73 m (240 ft)
Mi " Phase 1: 19.5 m (70 ft)
]r?éi;(t))tor 42 m (138 ft) 50 m (164 ft) 37 m (121 ft) 42 m (138 ft) Phase 2 & 3: 26 m (85 ft) 46 m (151 ft)

or 27 m (88 ft)

Chiropteran Risk Assessment
California Ridge Wind Generation Facility

BHE Environmental, Inc.




Table 1. Attributes of the California Ridge Project area as compared to other Midwestern wind energy generation
facilities where post-construction studies of bat mortality have been conducted.

Feature

California Ridge
(Champaign and
Vermilion Cos., IL)

California Ridge

(Champaign and

Vermilion Cos.,
IL)

Crescent Ridge
(Bureau Co., IL)

Lincoln

(Kewaunee Co., WI)

Buffalo Ridge
(Lincoln and
Pipestone Cos., MN)

Top of lowa
(Worth Co., IA)

Phase 1: 855 m?* per turbine;

62,437 m* total 2,124
Rotor swept 4,654 m*/turbine | 7,854 m*/ turbine | 5,281 m%/turbine 1,735 m*/turbine Phase 2: 1,735 m? average m?/turbine
area 618,982 m? total 628,320 m? total 174,273 m? total 53,785 m? total per turbine; 248,105 m? total 189,036 m*
Phase 3: 1,735 m? average total
per turbine; 239,430 m? total
Operating . Phase 1: 14 to 50
rotor rpm 20.4 Unavailable 14.4 28.5 Phase 2 and 3: 16 to 30 15 or 22
Turbine cut in 3.5m/s 3.5m/s 3.5m/s 4.0m/s PPE::: ;:a‘:]'doy/;égmr?f?g Data not
speed (7.9 mph) (7.9 mph) (7.9 mph) (8.9 mph) mpr'l) ) available
Per FAA 0 of 33 turbi Phase 1: no lighting 6 of 89
Lighting Per FAA regulations regulations 100 lightg:‘j nes Data not available Phase 2: 6 turbines lighted 4 o“ghtg:jwers
Phase 3: 69 turbines lighted
Bat species in Hoary bat

the region
(bats listed for
all sites other
than California
Ridge are
those species
detected in
mortality
searches.
Percent of
total detected
mortality is
indicated).

Hoary bat
Eastern red bat
Eastern pipistrelle
Big brown bat
Silver-haired bat
Little brown bat
N. long-eared bat
Indiana bat
Evening bat

Eastern red bat
Eastern pipistrelle
Big brown bat
Silver-haired bat
Little brown bat
N. long-eared bat
Indiana bat
Evening bat

Hoary bat (38.1%)
Silver-haired bat
(28.6%)
Eastern red bat
(28.6%)

Eastern red bat (37.5%)
Hoary bat (34.7%)
Silver-haired bat (18.1%)
Myotis spp. (8.3%)
Big brown bat (1.4%)

Hoary bat (67%)
Eastern red bat (17%)
Silver-haired bat (3%)

Big brown bat (3%)
Eastern pipistrelle (2%)
Little brown bat (2%)

Hoary bat (28%)
Eastern red bat
(23.5%)
Little brown
bat (23.5%)
Silver-haired
bat (11.8%)
Big brown bat
(10.5%)
Eastern
pipistrelle
(2.6%)
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Table 2. Bats potentially present within the proposed California Ridge Planning Area during summer, winter, and spring/fall

migration.
Potential Seasonal Presence
within the California Ridge Project Identified in Identified in
Species Status Planning Area’ Champaign Vermilion
County? County?
Summer Winter Migration
indiana bat Federal: endangered
(Myotis sodalis) IL: endangered ves No ves No Yes
Northern long-eared bat None Yes No Yes Yes Yes
(Myotis septentrionalis)
Little brown bat
(Myotis lucifugus) None Yes No Yes Yes Yes
Eastern pipistrelle
(Perimyotis subflavus) None Yes No Yes Yes Yes
Big brown bat None Yes Yes Yes® Yes Yes
(Eptesicus fuscus)
Eastgrn red bat . None Yes No Yes Yes Yes
(Lasiurus borealis)
Hoar.y bat , None Yes No Yes Yes Yes
(Lasiurus cinereus)
silver-haired bat None Yes No Yes Yes Yes
(Lasionycteris noctivagans)
E"e”‘F‘g l_)at . None Yes No Yes Yes Yes
(Nycticeius humeralis)

'Based upon species range maps and natural history.
Data obtained from the Illinois Natural History Survey (known bat captures documented) and the Illinois Department of Public Health and the fllinois Department
of Agriculture (records of bat submitted to laboratories for rabies testing). Absence of records in the county likely reflects lack of surveys rather than absence of

the species

3Species is not migratory, and may be present during spring and fall.
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County Vermilior
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Figure 1. Overview of the proposed planning area for the California Ridge wind energy
generation facility, Champaign and Vermilion counties, Illinois.
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APPENDIX A

Photographs of the California Ridge Project Planning Area
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Photo 1. Typical agricultural land use 5 miles north of Muncie. Photo 2. Typical agricultural drain 7.2 miles north of Muncie.

Drains into Collison Branch of the Middle Fork Vermilion River.
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Photo 3. Typical degraded, channeled/grassy watercourse 7.2
miles north of Muncie. Drains into Collison Branch of the Middle
Fork Vermilion River.

Photo 4. Typical agricultural land use 6.5 miles north of Muncie.
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Photo 5. Pond 6 miles north of Muncie.

Photo 7. Trees along stream 5 miles north of Fithian.

Photo 6. Typical degraded, channeled/grassy watercourse 5 miles
north of Muncie. Drains into Feather Creek.

Photo 8. Typical agricultural drain 5 miles north of Fithian.
Drains into Stony Creek.



Photo 9. Stream 4.8 miles north-northwest of Fithian. Drains
into Stony Creek.

Photo 11. Trees surrounding a farmhouse 2 miles northeast
of Royal.

el e £ . Yombn
Photo 10. Typical degraded, channeled/grassy watercourse 6.8
miles north of Fithian.

Photo 12. Typical agricultural land use 2 miles northeast
of Royal.
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Bats of the California Ridge Project Planning Area:
Range Maps
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Bat Range data obtained from - http://www.natureserve.org/getData/mammalMaps.jsp (06/21/2005)
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! Range of Lasiurus cinereus in the
eastern United States

] Range of Lasionycteris noctivagans
¥in the eastern United States

Bat Range data obtained from - http://www.natureserve.org/getData/mammalMaps.jsp (06/21/2005)
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Figure 3. Nearby wind energy generation facilities at which bat mortality studies
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California Ridge Biological Screening Report

Executive Summary

At the request of HDR Engineering and Invenergy LLC, Western EcoSystems Technology Inc.
prepared a Biological Screening Report for the proposed California Ridge Wind-Energy Facility
(the “Site”), focused on birds, habitat, and threatened or endangered species. Bats were not
addressed in this report. Biological resources within the Site and a two mile buffer (known as
the Evaluation Area) were evaluated through a search of existing data and a Site visit. Several
sources of available data were used to identify biological resources within the Site, including
published literature, field guides, public data sets, and a meeting held with Keith Shank, Illinois
Department of Natural Resources on March 26, 2009. Written requests for information
concerning biological resources were sent to the Illinois Department of Natural Resources and
the U.S. Fish and Wildlife Service by HDR Engineering. A draft response from Keith Shank of
[llinois Department of Natural Resources has been received and his comments are incorporated.
No response from the U.S. Fish and Wildlife Service has been received to date.

The California Ridge Wind Resource Area is approximately 33,530 acres in size, and is located
in Champaign and Vermilion Counties, Illinois. Most of the Site falls within the Central Corn
Belt Plains Ecoregion, which encompasses a large portion of central Illinois. Much of the region
was orginally dominated by tall-grass prairie and had scattered groves of trees and marshes
occurring on level uplands. Today, most of the area has been cleared to make way for highly
productive farms producing corn, soybeans and livestock. The Site is located within the
Vermilion River watershed, and the Middle Fork of the Vermilion River is located just east of
the Site boundary. The Middle Fork of the Vermilion River is one of the few, relatively intact
rivers in Illinois, and has been designated a “National Scenic” River under the National Wild and
Scenic Rivers Act.

Tilled agriculture dominates the Site, and the overall pattern of land cover and topography is
relatively consistent within the Site. Habitat diversity is much greater just east of the Site
boundary along the Middle Fork of the Vermilion River, where floodplain forests, wetlands,
grasslands and pastures are more common. The Illinois Department of Natural Resources has
identified several Illinois Natural Inventory Areas and Illinois Nature and Preserve Commuission
lands within 10 miles of the Site, most of which are located along the Middle Fork of the
Vermilion River.

Much of the Site is located on flat cropland, which is generally recommended by the U.S. Fish
and Wildlife Service as the ideal location for wind projects. The flat agricultural fields that the
Site is located on lack defined topographic edges. One potentially unique feature of the proposed
Site is the proximity to the Middle Fork of the Vermilion River. Several state listed species
occur along the river and associated forested areas, and some potential exists for birds and bats to
utilize the Middle Fork of the Vermilion River as a migration corridor. Potential bird and bat use
in the Site may be influenced by the distance to the Middle Fork of the Vermilion River, with
areas near the river having a higher potential for bird and bat use.

There is limited potential for species protected under the federal Endangered Species Act to
occur in the project area due to the preponderance of tilled agriculture. The whooping crane has
some potential to occur during migration, and a new ultra-light led migration route occurs in

Western EcoSystems Technology, Inc. i October 1, 2009
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central [llinois. This population is listed as “experimental and non-essential” under the
Endangered Species Act, but is still protected under the Migratory Bird Treaty Act. There is also
potential for several state listed species to occur at some time throughout the year on the Site,
primarily within non-tilled areas. Although the Site contains relatively low diversity, there are
localized shelterbelts, grassland, hayfields and wetland habitat, and there is potential for state
listed species to occur in these areas.

Should the proposed Site be developed, wildlife baseline studies can be conducted prior to
construction that can help predict potential project impacts, and can provide information for
siting turbines to minimize impacts to wildlife, if warranted. Baseline studies can also help to
determine if bird and bat use is influenced by distance to the Vermilion River. The types and
extent of baseline surveys will depend on the locations of proposed turbines and infrastructure,
and the concemns expressed by wildlife agencies and county officials.

Western EcoSystems Technology, Inc, ii October 1, 2009
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INRODUCTION AND METHODS

When exploring prospective wind power sites, knowledge of wildlife and other biological
resource issues helps the wind industry identify potential ecological problems early in the
development process. At the request of HDR Engineering and Invenergy, Western EcoSystems
Technology Inc. (WEST) has prepared a biological screening report for the proposed California
Ridge Wind-Energy Facility (the “Site’), located in Champaign and Vermilion Counties, Illinois
(Figure 1). The purpose of this report is to describe biological resources present within and
surrounding the proposed Site, and to compare site characteristics with those at other wind-
energy facilities where post-construction wildlife studies are publicly available. The area
evaluated for potential biological resources includes the proposed Site and a two mile buffer
(Evaluation Area). This report focuses on birds, sensitive and protected species, wetlands and
land cover.

Biological resources within the project and Evaluation Areas were evaluated through a search of
existing data, a site visit and results from preliminary wildlife studies. Several sources of
available data were used to identify biological resources within the Site, including published
literature, field guides, public data sets, and a meeting held with Keith Shank, Illinois
Department of Natural Resources (IDNR) on March 26, 2009. HDR Engineering requested
written information conceming biological resources at the Site from the IDNR and the U.S. Fish
and Wildlife Service (USFWS). A response from Keith Shank regarding the concerns of IDNR
has been received and those concerns are addressed (Appendix B); no response from USFWS
has been received to date. The Site and Evaluation Areas were visited on March 5-6, 2009 by a
biologist from WEST Inc. (See Appendix A for photographs). All wildlife species observed
during the site visit were recorded (Table 1). Additional visits to the site were made during the
course of regular fixed-point count bird surveys between March 9 — September 30, 2009.

Marcp 20

Canada goose Branta canadensis European starling Sturnus vulgaris
Red-tailed hawk Buteo jamaicensis Lapland longspur Calearius lapponicus
Rock dove Columba livia Killdeer Charadrius vociferus
Mourning dove Zenaida macroura House sparrow Passer domesticus
American robin Turdus migratorius Red-winged blackbird | Agelaius phoeniceus
Horned lark Eremophila alpestris Eastern meadowlark Sturnella magna
Turkey vulture Cathartes aura

ammals:
Raccoon Procyon lotor
Gray Squirrel Sciurus carolinensis
Fox squirrel Sciurus niger

Western EcoSystems Technology, Inc. | October 1, 2009
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ENVIRONMETAL SETTING

The California Ridge Wind Resource Area is approximately 33,530 acres in size, and is located
in Champaign and Vemmilion Counties, Illinois (Figure 1). The Site falls within the Central Corn
Belt Plains Ecoregion, which encompasses a large portion of central [llinois (USEPA 2008). The
Central Com Belt Plains Ecoregion is composed of vast glaciated plains. Much of the region
was originally dominated by tall-grass prairie and had scattered groves of trees and marshes
occurring on level uplands. Today, most of the area has been cleared to make way for highly
productive farms producing corn, soybeans and livestock. Approximately the eastern 1/6 of the
CRWRA falls within the Interior River Valleys and Hills Ecoregion of Illinois. This area in
Illinois is restricted to areas surrounding the Middle Fork of the Vermilion River in Vermilion
County. The Interior River Valleys and Hills Ecoregion is comprised of old till plains, hills,
forested river bluffs, major rivers, and valleys containing levees, oxbow lakes, islands, and
scattered sand sheets and dunes. Almost all of the level upland areas have been cleared for
cropland and pastureland, but forests remain in steep ravines.

The project is located within the Vermilion River watershed, and the Middle Fork of the
Vemilion River is located approximately 400 m east of the project boundary. The closest
turbine proposed in the project area is located approximately 1.5 miles west of the Middle Fork
of the Vermilion River (J. Veazi, Invenergy, pers. comm.). The Middle Fork of the Vermilion
River is one of the few intact rivers in Illinois, and has been designated a “National Scenic”
River under the National Wild and Scenic Rivers Act.

Tilled agriculture domninates the Site, and the overall pattern of land cover (Figure 2) and
topography (Figure 3) is relatively consistent within the Site. Habitat diversity is much greater
just east of the project boundary along the Middle Fork of the Vermilion River, where floodplain
forests, wetlands, grasslands and pastures are more common. According to the IDNR, there are
18 state lands, nature preserves, land & water resources and Illinois Natural Area Inventory
(INAJ) sites located within 10 miles of the Site. Most are located along the Middle Fork of the
Vermilion River, and outside of the project area. The Dynegy coal-fired power plant is located
in the far eastern portion of the project.

Soils in the Site are highly productive, and support corn and soybean production. Elevations in
the Site range from approximately 200 - 250 meters (m) above sea level (Figure 4).

Land cover

According to the National Land Cover Dataset (2001; Table 2; Figure 2), the dominant cover
type within the Site is cultivated cropland (corn and soybeans), comprising 92.7% (31,089 acres)
of the total land area. Developed areas are the second most common cover type, comprising
5.4% (1,821 acres) of the site. Pasture/hay covers 1.21% of the Site (403 acres) and the
remaining area is comprised of small amounts of forested wetlands, barren land, open water, and
grassland (Table 2). The Evaluation Area contains greater amounts of forested areas, pastures
and grasslands, and fewer croplands, due to the presence of forested areas along the Middle Fork
of the Vermilion River.
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Table 2, Land use/habitat types present within the project and Evaluation Areas. Data

overLyp [creag omposition:|: “Acreag 'omposition

Open Water 8.44 0.03 402.93 0.45
Developed, Open Space 1,506.87 4.49 4,100.41 4.54
Developed, Low Intensity 282.60 0.84 730.93 0.81
Developed, Medium

Intensity 24.82 0.07 30.01 0.09
Developed, High Intensity 7.27 0.02 24.68 0.03
Deciduous Forest 205.38 0.61 6,711.96 743
Grassland 1.02 <0.01 258.47 0.29
Pasture/Hay 403.12 1.20 1,958.79 2.17
Crops 31,089.30 92.72 75,833.60 84.00
Woody Wetlands 1.33 <0.01 184.14 0.20
Total 33,530.15 100 90,305.93 100

Special Status Plant Species and Natural Communities

The Illinois Natural Heritage Inventory (INHI) has records on the IDNR website of plant species
that are threatened or endangered on the state level in Champaign and Vermilion Counties. The
INHI has records of ear-leafed foxglove (Tomanthera auriculata; state threatened) listed in
Champaign County, and brome-like sedge (Carex bromoides; state threatened), fibrous-rooted
sedge (Carex communis; state threatened), drooping sedge (Carex prasina; state threatened),
queen-of-the-prairie (Filipendila rubra; state endangered) and Wolf's bluegrass (Poa wolfii;
state endangered) in Vermilion County.

One Illinois Natural Heritage Landmark, Orchid Hill, is present along the eastern edge of the Site
boundary with a small portion included in the project area (Figure 3). This area is private land
that is enrolled in the natural heritage landmark program. The area is designated as a landmark
due to an unusually high plant and orchid diversity in the area; although no state listed plant
species are known to occur at the landmark site. Several Illinois Nature Preserves and Inventory
sites are located outside of the Site along the Middle Fork of the Vermilion River (K. Shank,
IDNR, pers. comm.).

Correspondence from IDNR indicates that there are 18 state lands, nature preserves, land &
water resources and Illineis Natural Area Inventory (INAI) sites located within 10 miles of the
proposed wind-energy facility. Major concerns brought forward by IDNR include direct impacts,
turbine visibility, shadow ‘flicker’, and known presence of federal- or state-listed species (Table
3; Appendix B). Direct impacts include activities that directly alter any of these natural areas,
specifically siltation and sedimentation into tributaries of the Vermilion River that could affect
water quality (K. Shank, IDNR, pers. comm.). The primary concerns of IDNR are how the
presence of the turbines will affect the aesthetics of the natural settings and the potential of the
shadow ‘flicker’ to affect viewing in these natural areas and the affect the ‘flicker” has on local
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fauna. Concemns also include the presence of federal- or state-listed species and the potential
impacts to each of these species are addressed in the sensitive species section (K. Shank, IDNR,
pers. comm.).

Wetlands and Riparian Areas

Broad-scale information concerning wetlands is based on data from the USFWS National
Wetlands Inventory (NWI), (USFWS 2004; Table 3; Figure 5), land cover mapping (Table 2;
Figure 2), aerial photography (Figure 6), and the site visit. Formal wetland delineations have not
been completed. A very small percentage of the Site is classified as wetland (Table 3); based on
NWI data only 44.83 acres (<0.001%) of the total area is comprised of wetland habitat. The
Evaluation Area contains more acreage of wetland habitat than the Site. Based on NWI data, the
Evaluation Area has 950 acres (0.01%) of wetland. The increase in wetland acres can be mainly
attributed to the presence of wetlands and open water associated with the Middle Fork of the
Vermilion River. Although wetlands and other waters of the U.S. occur in the area, they occupy
a small percentage of the Site and are restricted to localized corridors. Small, ephemeral areas of
water in croplands may be more common in the Site during wet spring and fall seasons. While
many of these areas may not regulated by the U.S. Army Corps of Engineers, they may provide
stopover habitat for shorebirds in the spring.

Table 3. Wetland types present within the project and Evaluation Areas. Data were
obtained from USFWS National Wetlands Inventory (USFWS 2004).

Emergent Wetland 14.36 32.0 60.37 6.35

Forested/Shrub
Wetland 23.92 53.4

Pond 6.51 14.5
Lake 0.05 0.1
Other

Vegetation Summary and Conclusions

It is difficult to determine the presence of rare or endangered plants within an area without
surveys at appropriate times of the year. Most of the land use within the Site is cultivated
cropland (corn and soybean) where the majority of sensitive plants are unlikely to occur. One
potential exception is the Orchid Hill Natural Heritage Landmark, located near the Dynegy coal-
fired power plant. During the March 26, 2009 meeting the IDNR did not express concern over
natural communities in the Site; however, they did express concern about the potential impacts
of the presence of a wind-energy facility on the surrounding Illinois Natural Areas Inventory
(INAI) sites along the Middle Fork of the Vermilion River (Appendix B). Some potential also
exists for rare plants to occur along the railroad right-of-way within the project area, where some
native prairie species may be present.
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WILDLIFE

Raptors species likely to occur in the area

Scattered small shelterbelts and riparian areas within the Site and Evaluation Areas provide
potential nesting habitats for generalist raptors such as red-tailed hawk (Buteo jamaicensis),
American kestrel (Falco sparverius), great-homed owl (Bubo virginianus), and eastern screech-
owl (Otus asio). Northern harrier (Circus c¢yaneus) has been documented nesting within a few
miles of the Site and may occur in the Site while hunting or performing courtship displays,
however, it is likely more common during migration and as a winter resident (K. Shank, IDNR,
pers. comm.). Short-eared owl (4sio flammeus) may potentially be observed in the Site during
migration or the winter, but are unlikely to nest at the project due to a lack of grasslands in the
Site. Rough-legged hawk (Buteo lagopus), red-tailed hawk, northern harrier, and great-horned
owl are likely present during the spring and fall migration, and during winter. Fifteen raptor
species including Cooper’s hawk (Accipter cooperii) and sharp-shinned hawk (Accipter striatus)
are likely migrants throughout the region. Other species, such as osprey (Pandion haliaetus) and
bald eagle (Haliaeetus leucocephalus) may breed along the Middle Fork of the Vermilion River,
and occasionally fly over the Site. Red-tailed hawks and American kestrels are expected to be the
most common raptor species throughout the year on the Site, while northern harriers may be
more common during migration and the winter,

Potential for raptor migration in the area

Several factors influence the migratory pathways of raptors; the most significant of which is
geography. Two geographical features primarily used by raptors during migration are ridgelines
and the shorelines of large bodies of water. Updrafts formed as the wind hits the ridges, and
thermals created over land make for energy-efficient travel over long distances (Liguori 2005). It
is for this reason that raptors may follow corridors or pathways, for example along prominent
ridges with defined edges, during migration. The proposed project is located on a relatively
broad and shallow ridge; however, the ridge is not defined well enough to provide updrafts
needed to concentrate migrating raptors. The Middle Fork of the Vermilion River, located east
of the project, contains more defined topography and is orientated north-south. Migrating
raptors may more heavily use areas along the Middle Fork of the Vermilion River compared to
the Site. Areas within the Site near the river may receive higher rates of use by migrating
raptors. During recent studies along the Illinois River, waterfowl departed fromn the course of
river and traveled cross-country, indicating that species that follow the Vermilion River can
divert from the river’s course (K. Shank, IDNR, pers. comm.).

Raptor migration through the Site likely occurs in a broad band fashion. Information compiled
by Region 3 of the USFWS indicates that during spring and fall, raptors will likely migrate over
the Site as they travel across central Illinois to and from migration routes that follow the
shoreline of the Great Lakes (Figures 7 and 8).

Potential raptor nesting habitat

Potential nesting substrate for above ground nesting species was present in the form of living and
dead trees. Farmsteads observed during the site visit usually had trees rows or woodlots
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associated with them. Woodlots in the Site are composed of deciduous trees and rarely exceed a
few acres in size. Grasslands were relatively rare in the area, and ground-nesting raptors, such as
the state endangered northern harrier or short-eared owl, are expected to be rare breeders or
absent. Overall, suitable nesting habitat within and surrounding the Site is limited, and high
densities of nesting raptors are not expected to occur. Raptor nesting densities are expected to be
higher along forested areas associated with the Middle Fork of the Vermilion River.

Areas of potentially high prey density

Studies indicate that raptor mortality at wind-energy facilities (especially Altamont Pass WRA,
California [APWRAL]) may be in part due to behavioral differences between species, increasing
the susceptibility of some for collision with turbines. Orloff and Flannery (1992, 1996)
suggested that high golden eagle (Aquila chrysaetos) mortality at APWRA was in part due to the
apparently high densities of ground squirrels (Spermophiius beecheyi) in the area (Thelander and
Smallwood 2007). Continued research at the site revealed that the degree of aggregation of
pocket gopher (Thomomys bottae) burrows around the turbines was positively correlated to red-
tailed hawk fatality rates (Smallwood et al. 2001, Thelander et al. 2003, Thelander and
Smallwood 2007). In addition, features providing cover for cottontails (Syivilagus auduboni)
appeared to be associated with areas where golden eagles were killed.

Types of prey species present within the Site are likely to be rodent species associated with
agricultural fields and woodland edges, such as mice, voles, and shrews. These species may also
occur in forest clearings or along the edges of roads and may be attractive to raptors such as red-
tailed hawks. Prey densities and prey availability of species such as deer mice {(Peromyscuts
maniculatus) may be high in agricultural fields immediately after harvest as mice forage on
leftover grain. Songbirds are also prey for a number of raptor species and may utilize vegetation
along the creeks and cropland edges, as well as grassland areas in the summer. Overall, prey
densities are expected to be low within the much of the Site based on the large amount of tilled
agriculture present.

Avian Migration

Most species of birds are protected by the Migratory Bird Treaty Act. Many species of songbirds
migrate at night and may collide with tall man-made structures, though no large mortality events
on the same scale as those seen at communication towers have been documented at wind-energy
facilities in North America (NWCC 2004). It is generally assumed that noctumal migrating
passerines move in broad fronts rather than along specific topographical features (Gauthreaux et
al. 2003, NRC 2007) within inland areas. Large numbers of songbirds have collided with lighted
communication towers and buildings when foggy conditions and spring or fall migration
coincide. Birds appear to become confused by the lights during foggy or low ceiling conditions,
flying circles around lighted structures until they become exhausted or collide with the structure
(Erickson et al. 2001). Most collisions at communication towers are attributed to the guy wires
on these structures, which wind turbines do not have. Additionally, the large mortality events
observed at communication towers occurred at structures greater than 150 m in height (Erickson
et al. 2001), likely because most birds migrate at elevations of 270 m or higher (Young et al.
2004). Modern wind turbines are well below 270 m in height. Marine radar surveys conducted at
many sites proposed for wind power development help to assess the risk of wind turbines to
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nocturnal migrants (Young and Erickson 2006). Variation in passage rate was greater across
studies but trends by season and region were similar. The range of spring mean passage rates
across sites in the north-east was 110 to 409 targets per km per hour (targets/km/hr) with a mean
of 28] targets/’km/hr. For the fall, the range was from 170 to 380 with a mean of 202
targets/km/hr. For studies in the northeast where target altitude was calculated using the vertical
sampling method, the mean altitude of targets was approximately 409 m above ground level in
the spring and 446 m in the fall. For this reason, migrating songbirds and other species are likely
more at risk of turbine collision when ascending and descending from stopover habitats.

The Site does contain some areas of suitable stopover habitat for songbirds in the form of
occasional shelterbelts and small woodlots, although these areas are limited. Waterfowl and
shorebirds may utilize open water areas and croplands as stopover habitat during migration. The
proposed Site generally lacks topographic features that would funnel birds during migration.
Migrating birds are more likely to utilize the Middle Fork of the Vermilion River and the
associated forested areas as stopover sites during migration. Areas of the project located near the
river have some potential to receive higher use by migrating birds.

The average overall bird fatality rate at wind-energy facilities in the U.S. is 2.3 bird fatalities per
turbine per year or 1 bird fatalities per MW per year (NWCC 2004). Avian mortality has been
monitored at four other wind-energy facilities in the upper Midwest, including Worth County,
Iowa (Koford et al. 2005), Buffalo Ridge, Minnesota (Osborn et al. 2000, Johnson et al. 2000,
2002), Bureau County, [llinois (Kerlinger et al. 2007) and Kewaunee County, Wisconsin (Howe
et al. 2002). Total avian mortality at these four projects has averaged 1.7 fatalities per megawatt
per year (Table 4), with most of the fatalities (80%) being songbirds (Table 5).

Table 4. Avian and bat mortality associated with other wind farms in the Midwest.

M
Worth County, [A 0.7 8.9 Koford et al. 2005
Buffalo Ridge, MN 4 2.1 Johnson et al. 2002, 2003, 2004
Kewaunee County, WI 2 6.5 Howe et al. 2002
Bureau County, IL 0.6 1.9 Kerlinger et al. 2007

Table 5. Composition of identified avian fatalities at existing wind farms in the upper
Midwest (Towa, Wisconsin, Miunesota, Illinois)

vian:grou
Song birds 68 30
Waterfowl 5 59
Waterbirds ) 7.1
Shorebirds l 12
Upland gamebirds 3 5
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Raptors 2 24

Total ) s | e

Within Illinois, the USFWS and the IDNR have also expressed concern over the potential
impacts of wind-energy development on the Amernican golden-plover (Pluvialis dominica) and
Smith’s longspur (Calcarius pictus).

American Golden-Plover

The American golden-plover, a USFWS species of concern, breeds on the high arctic tundra of
Alaska and Canada and winters in the grasslands of central and northern South America, making
one of the Iongest migratory journeys of any shorebird. American golden-plover arrive in west-
central Indiana and central Illinois in late March and early April, within former tall grass prairie
habitats. This area was historically a favored staging habitat for the plovers, and they can still be
found in sizable congregations in many areas of central Illinois and northwest Indiana, although
their overall distribution during migration is not well defined. Although much of this area is now
an agricultural landscape, the American golden-plover still finds these fields acceptable as
migratory feeding and resting grounds. The USFWS and IDNR have expressed concern over the
potential impacts of wind turbines to migrating golden plovers. According to 25 years of Spring
Bird Count data, American golden-plover congregate in high numbers in Champaign and
Vermilion counties; however, the locations of congregations tend to vary from year. A trend
indicates that American golden-plover have been stopping farther south than historical records
mdicate which increases the possibility of them occurring in the Site (K. Shank, IDNR, pers.
comm.).

Smith’s Longspur

Less 1s known about distributions of migrating Smith’s longspurs in Illinois. Smith’s longspur is
considered a species of concern by the USFWS. This breeder of the far north and winter resident
of the southeast U.S. is most readily observed in central Illinois during migration as it passes
through Illinois beginning in February (Devore et al. 2004) through April. Typically, longspurs
migrate in flocks of ten to twenty. The highest concentration of stopover sites for Smith’s
longspur may be in Ford and Livingston Counties, but further research is needed (Keith Shank,
IDNR, pers. comm.). The IDNR and USWFS have expressed concern over the potential effects
of wind projects to Smith’s longspur populations in Illinois (K. Shank, IDNR, pers. comm.).
Some potential exists for the Smith’s longspur to occur within the Site during migration.

Breeding Birds

Important Bird Areas

Songbirds (order Passeriformes) are by far the most abundant bird group in nost terrestrial
ecosystems and are the most often reported as fatalities at wind power facilities (NRC 2007). The
Audubon Society lists Important Bird Areas (IBA’s) that are sites providing essential habitat for
one or ore species of bird (www.audubon.org/bird/iba/). These include sites for breeding,
wintering and/or migrating birds and can range from a few, to thousands of acres in size. There
are no registered IBA’s in Champaign or Vermilion Counties.
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USFWS Birds of Conservation Concern

The USFWS lists 34 species as birds of conservation concern within the Eastern Tall Grass
Prairie Bird Conservation Region (USFWS 2002). These species do not receive special
protection unless they are also listed by the USFWS under the Endangered Species Act or by the
IDNR; but have been identified as vulnerable to population declines in the region by the
USFWS. Most of these species do not occupy com and soybean fields, habitat typical of that
found within the Site. Rather, they occur in grassland and wetland habitats. Some potential
exists for these species to breed within native habitats or planted grasslands in the Site.
Additionally, a number of these species may migrate through, or overwinter in, the Site, although
the extent is difficult to predict.

USGS Breeding Bird Survey

The Dailey US Geological Survey (USGS) Breeding Bird Survey (BBS) route runs east/west
through the Site (Figure 9). Each BBS route is 24.5 mi (39.4 km) long, and all birds seen or
heard are tallied for a three-minute period every half mile (0.8 km) along the route. There has
been a total of 105 breeding bird species observed along this route since 1968, including the
following raptors: turkey vulture, nortlhiern harrier, red-tailed hawk, American kestrel and great
homed owl (http://www.pwrc.usgs.gov/bbsapps/index.cfm). In 2005, 1,982 individuals
comprising 63 species Were observed on the Dailey  BBS route
(http://www.pwrc.usgs.gov/bbsapps/index.cfm). The most abundant breeding birds observed
were red-winged blackbird (Adgelaius phoeniceus), common grackle (Quiscalus quiscula),
European starling (Sturnus vulgaris), American robin (Turdus migratorius), mouming dove
(Zenaida macroura), homed lark (Eremophila alpestris), and house sparrow (Passer
domesticus). These species are common to the region and can be found in tilled agricultural
landscapes. No species listed as federally endangered or threatened by the USFWS have been
recorded on this route. A few records of state-listed species were recorded along this route
between 1968 — 2005, including the upland sandpiper (Bartramia longicauda), loggerhead shrike
(Lanius ludovicianus), and northern harrier. Eleven species designated by the USFWS as birds
of conservation concern within the Eastern Tall Grass Prairie region were observed along the
Dailey route between 1968 and 2005.

Indirect effects

The presence of wind turbines may alter the landscape so that wildlife habitat use patterns are
altered, thereby displacing wildlife away from the project facilities. One of the common concerns
includes the potential displacement of breeding songbirds from grassland habitats where wind
turbines are located. IDNR has expressed concemn over the potential displacement impacts to
breeding populations of these species; however, only one study has been completed to date in the
Midwest focusing on displacement of bird species. A winter waterfowl displacement study was
completed at the Grand Ridge Wind-Energy Facility (GRWEF; Derby et al. 2009), where three
species were examined, mallard (dnas platyriiynchos), Canada goose (Branta canadensis), and
common goldeneye (Bucephala clanguia). The results of the survey show that upon completion
of the GRWEF, wintering waterfowl near La Salle Lake continued to utilize com fields for
feeding where turbines were located (Derby et al. 2009).
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Endangered Species

Federal Listed Species
There are two plant and one mussel species listed as federally threatened, endangered or

candidate by USFWS with the potential to occur within Champaign and Vermilion Counties,
Illinois (USFWS 2009; Table 6). The only federally listed species known to occur in Vermilion
County is the clubshell mussel (Pleurobema clava) in the Middle Fork of the Vermilion River,
approximately 400 m to the east of the Site. The northern riffleshell (Epioblasma torulosa
rangiana) has been extirpated from the Middle Fork of the Vermilion River. No federal listed
bird species have been reported as occurring within these counties, although the experimental,
non-essential population of whooping crane may migrate through the area. Species with
potential to occur within the project are discussed further below.

Table 6. Federally listed species with known or potential occurrence in Champaign and
Vermilion Counties, Illinois.

Birds
Whooping Crane X Breeds in Wisconsin, and winters in Some potential occurs
Grus americamis Florida. May utilize wetland areas, lakes, | for birds to occur in
and small farm ponds for roost sites wetland areas or ponds
during migration, and may feed in crop during migration.
fields.
Plants
Eastern Prairie Fringed Orchid FT Mesic to wet prairies and native Possibly occurs along
Platanthera leucophaea grasslands. railroad verge..
Prairie Bush Clover FT Dry to mesic prairies and native Possibly occurs along
Lespedeza leptostachya grasslands with gravelly soil. railroad verge.
Mollusks
Clubshell Mussel FE Small to medium sized rivers with sandy | Some potential exists
Pleurobema clava or gravel bottoms for this species to oceur
if streams in the project
have suitable substrates.
Northern Riffleshell Mussel EX Medium to large rivers in gravel. None; extirpated but
Epioblasma torulosa rangiana being re-introdueed in
future.

*FE=Federal Endangered; FT=Federal Threatened; C=Candidate; EX=extirpated, X=Experimental, Non-essential
Population, Results from U.S. Fish and Wildlife Serviee (USFWS 2008a).

Whooping crane

The Eastern Migratory Population (EMP) of whooping cranes was reintroduced to the Midwest
in 2001. The birds were taught to migrate between breeding grounds in Wisconsin and wintering
grounds in Florida by leading imprinted birds along the migration route with an ultra light
aircraft. This effort has continued to build the flock to a population (November 25, 2008) of 91
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birds (69 adults, 22 juveniles; Stehn 2008). Whooping cranes in the EMP migrate from their
summering area in the Necedah National Wildlife Refuge (NNWR) in central Wisconsin to their
wintering grounds in the Chassahowitzka National Wildlife Refuge (CNWR), a 12,500 hectare
salt marsh on the Gulf Coast of Florida (CWS and USFWS 2007). The ultra light route was
altered in 2008 and now passes over central Illinois (Figure 10).

As birds become established and the population increases, the potential exists for whooping
cranes to stopover virtually anywhere in Illinois between their summer and winter areas.
Whooping cranes were observed along the Middle Fork of the Vermilion River in Vermilion
County during 2005 (Kienbaum 2008; WDNR 2009). Correspondence from IDNR indicates that
during November 2008 two whooping cranes rested along the upper East Branch of the
Vermilion River in Ford County and a single whooping crane lingered near Danville until the
end of June 2008 during spring migration (K. Shank, IDNR, pers. comm.). Based on past use of
areas near the Site, and the new location of the ultra-light led migration, some potential exists for
whooping cranes to utilize the Site during migration. Com and soybean fields may be used as
feeding areas within the Site, while farm ponds, wetlands, and streams may be used as roosting
areas.

The EMP is listed as a non-essential, experimental population under the Endangered Species
Act. This designation relaxes the restrictions of the Endangered Species Act and lessens possible
conflicts between people and whooping crane conservation. Within the rule establishing the
EMP as non-essential and experimental (USDOI FR 3773), the USFWS stated “We do not
expect this rule to have potential takings implication under Executive Order 12630 because it
would exempt individuals or corporations from prosecution for take that is accidental and
incidental to an otherwise lawful activity.” The flock is still fully covered under the Migratory
Bird Treaty Act.

Federally Threatened Plants

The eastern prairie fringed orchid and prairie bush clover, federally threatened species, may
occur along the railroad verge that runs northeast out of the town of Royal in Champaign

County. Some native plant species were observed in this area, including big bluestem
(Andropogon gerardii} and Indian grass (Sorghastrum nutans), and native prairie remnants may
be present, Both federally threatened species associate with mesic prairie and other native
grasslands. These species prefer habitats that are disturbed periodically and contain prairie
remnants, which frequently in Illinois include railroad verges (INHS 2008).

Clubshell Mussel

The clubshell mussel is a federally- and state-endangered species in Illinois. The species occurs
within streams and small to medium sized rivers. The species is typically found buried in
streams with sand and fine gravel. The species is typically not found in streams with mud
bottoms (Natureserve 2009). The clubshell mussel has been documented as occurring in the Salt
Fork, Middle Fork and North Fork of the Vermilion River (K. Shank, IDNR, pers. comm.). The
USFWS and IDNR began enhancing the existing clubshell mussel population in the Vermilion
River in 2009. Streams in the western portion of the Site may have hard clay bottoms and
limited potential to support mussel populations (K. Shank, IDNR, pers. comm.). Some potential
exists for the clubshell mussel to occur in streams in the Site if siream substrates have sandy or
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fine gravel substrates and USFWS and IDNR are planning to augment the existing clubshell
population (K. Shank, IDNR. pers. comm.).

Northern Riffleshell

The northern riffleshell historically occurred in many Ohio River watersheds in_Pennsylvania,
West Virginia, Ohio, Indiana, Illinois, Kentucky, Tennessee and Alabama (USFWS 1998).
Currently, extant populations are only found in Ohio, Indiana, Kentucky, West Virginia and
Pennsylvania. The northern riffleshell has not been reported alive in Illinois in over 70 years
(USFWS 2008b); however, USFWS and IDNR have plans to re-mtroduce the extirpated
riffleshell into the Vermilion River (K. Shank, IDNR. pers. comm.).

State Threatened or Endangered Species

The IDNR’s Illinois Natural Heritage Data Center (ILHDC) lists 42 plant and animal species as
state-endangered, threatened, or rare that are known to occur in Champaign and Vermilion
counties as of December 22, 2008 (http://dnr.state.il.us/espb/08/et_county dec2008.pdf, Table
7). Species with the potential to occur in the Site are addressed further below. It should be noted
that observation records from ILHDC are not the result of comprehensive county surveys, and
therefore should only be used as a general guide. These data do not exclude species that may be
present in other years or in nearby counties.

ithin Ch

d Vermilion C

Plants
Brome-like Sedge ST Usually associated with wetlands or | Some potential exists for presence on
Carex bromoides with poor soils. Site.
Drooping Sedge ST Usually associated with wetlands or Some potential exists for presence on
Carex prasina poor seils. Site.
Ear-leafed Foxglove ST Mesic to wet-mesic tallgrass prairie May occur along railroad verge.
Tomanthera auriculata and prairie-like glades, barrens, and
openings; extant occurences are
associated with degraded prairie
pastures, formerly cultivated ficlds,
roadsides and floodplains.
Fibrous-rooted Sedge | ST Usually associated with wetlandsor | Some potential exists for presence on
Carex conmuntis poor soils. Site.
Mead’s Milkweed SE Dry, native prairies. May occur along railroad verge.
Aselepias meadii
Queen-of-the-prairie SE Grows mainly in fens, calcium rich Possibly occurs in woodlots
Filipendila rubra peat producing wetlands; clones may | associated with waterbodies or along
also be found in wet woodlands and the railroad verge.
grassland seeps.
Royal Catchily SE Habitats include mesic black soil Possible in the Site.
Silene regia prairies, openings in upland forests,
savannas, scrubby barrens, and open
areas along roadsides and railroads.
Sangamon Phlox SE Mesic biack soil prairies, rocky open | Some potential exists for presence in
Phlox pilosa ssp. torests, Bur Oak savannas, sandy Site.
Sangamonensts Black Oak savannas, limestone
glades, thickets, abandoned fields,
and prairie remnants along railroads.
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Erimystax x-punctatus

large rivers.

Wolf"s Bluegrass SE Woods along streams, rocky wooded
Poa wolfii slopes, and prairie patches. areas and along ratlroad verge.
Wildenow’s Sedge ST Wetland habitats. Some potential exists for presence on
Carex willdenowii Site.
Birds
Bald Eagle ST Isolated and undisturbed areas Unlikely to breed within the Site, but
Haliaeetus usually near large rivers or lakes. may fly through the Site.
leucocephalus
Bam Owl SE Found in primarily open habitats: Some potential to occur, however, this
Tyto alba grasslands, deserts, marshes, and species is more common in southem
agricultural fields. Illinois.
Black-billed Cuckoo CT Interior thickets of forest. Unlikely to breed within the site, but
Coceyzuts may occur during migration.
ervihropthalmus
Henslow’s Spamrow ST Restricted to damp, grassy meadows | Potentially present in winter or
Ammodranus with old matted vegctation and a migration, but suitable nesting habitat
henslowii variety of weeds and other is limited.
groundcover.
Lcast Bittern ST Shallow freshwater lakes and/or Possible during the breeding season or
Ixobrychus exilis marshes with tall and dense emergent | migration.
vegetation, especially cattails.
Loggerhead Shrike ST Requires open land with scattered May occur as a summer resident,
Lanius ludovicianus trees. Prefers areas with short spring migrant, or year-round
vegetation such as pasture, lawns and | resident.
freshly plowed fields.
Northern Harricr SE Occurs in open grassland and Potentially present in winter or
Circus cyaneus marshes. migration, but suitable nesting habitat
is limited.
Short-eared Owl SE Large tracts of native grassland Potentially present in winter or
Asio flammeus habitats and on marshes and prairies. | migration, but suitable nesting habitat
is limited.
Upland Sandpiper SE Requires large grasslands for nesting. | Possible summer resident and
Bartramia longicauda migrant.
Mammal
Franklin’s Ground ST Colonial species, Occurs in mixed Possibly occurs in grassy areas such
Squirrel height, fallow grassland vegetation as roadside edges.
Spermophilus such as un-mowed fields, road and
Sfrankdinii railway verges.
Fish
Bigeye Chub SE Inhabits sandy/silty creeks to small- | Some potential to occur in streams in
Hydropsis amblops medium rivers with little to moderate | Site.
current.
Bigeye Shiner SE Small-medium rivers that are clear Some potential to oceur in streams in
Notropis boops and rocky with emergent vegetation. | Site.
Bluebreast Darter SE Rocky pools and swift runs of small- | Some potential to occur in streams in
Etheostoma camurin medium rivers of the Middle Fork Site.
and tributaries
Eastern Sand Darter ST Inhabits sand runs of medium to Some potential to occur in streams in
Ammocrypta large rivers. Site.
pellucidum
Gravel Chub ST Gravel riffles and runs of small to Some potential to occur in strcams in

Site.
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Vegetated lakes, pools of headwaters, | Some potential to occur in streams in

Iowa Darter
Etheostoma exile creeks & small-medium rivers. Site.
Northern Madtom SE Mixed sand and rock riffles and runs | Unlikely to occur, possibly extirpated.
Noturys stigmosus with debris in small-large, often swift
rivers.
Pallid Shiner SE Inhabits sandy and silty pools of Unlikely to ogcur due to lack of
Hybopsis amnis medium to large rivers. medium and large rivers.
River Chub SE Rocky runs and flowing pools of Some potential to occur in streams in
Nocomis micropogon small-medium rivers. Site.
River Redhorse ST Rocky pools and swift runs of small- | Some potential to occur in streams in
Moxostoma carinatum medium rivers. Site.
Reptile
Blanding’s Turtle ST Quiet waters in marshes, prairie Potential to occur within wetland
Emydoidea blandingii wetlands, wet sedge meadows, and habitats.
shallow, vegetated portions of lakes,
Ornate Box Turtle CT Open grasslands with sandy soils. Potential to occur in grassland areas.
Terrapene ornata
Stmooth Softshell CE Larger streamn and rivers with sandy | Potentially in all open reaches of the
Turtle substrates and sand bars. Vermilion River system.
Apalone mutica
Amphibians
Four-toed Salamander | ST Boggy pools or spring-fed ravines in | May oceur in wooded wetlands.
Hemidactylium undisturbed or mature deciduous
scutatum forests. Several localities are second-
growth woods in soggy soil below
dams of man-made lakes.
Mudpuppy CT Clear rivers, creeks, streams, lakes Stony Creek and throughout the
Necturus maculosus and ponds. Vermilion River system.
Silvery Salamander SE Vicinity of two shallow vernal ponds | Possible in forested areas.
Ambystoma platinewm in a mesic oak-sugar maple-beech
forest in Vermilion County.
Insects
Swamp Metalmark SE Wet-mesic tallgrass prairie and Unlikely to occur due to lack of
Calephilis muticum barrens, usually occurring in very habitat.
open grassland along stream
corridors,
Mollusks
Clubshell SE Medium to large rivers in gravel or Some potential exists for this species
Pleurobema clava mixed gravel and sand. to oceur if streams in the project have
suitable substrates.
Kidneyshetl SE Medium-large streams in gravel, Some potential exists to occur in
Ptychobranchus streams in Site.
fasciolaris
Little Spectaclecase ST Small-medium streams with mud, Some potential exists to oceur in
Villosa lienosa sand or gravel. streams in Site,
Purple Lilliput SE Headwaters of small to medium sized | Some potential exists to occur in
Toxolasma lividus rivers. streams in Site.
Purple Wartyback ST Small-large streams with sand and Some potential exists to oceur in
Cyclonaias gravel. streams in Site.
tuberculata
Rabbitsfoot SE Medium-large streams in sand and Sotne potential exists to oceur in
Quadrula cylindrica gravel. streams in Site.
Rainbow SE Small-medium streams in sand and Some potential exists to occur in
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Villosa iris gravel, streams in Site.
Salamander Mussel SE Medium to large rivers on mud or Occurs in the Middle Fork and in
Simpsonaias ambigua gravel bars and under flat slabs or Stony Creek.

stones.
Slippershell ST Found in creeks and headwaters of Some potential exists to occur in
Alasmidonia viridis large streams in sand, mud or fine streams in Site.

gravel.
Spike ST Small streams to large river in mud, Some potential exists to oceur in
Elliptio dilatata sand or gravel. streams in Site.
Wavy-rayed SE Qceurs in small to medium sized Some potential exists to oecur in
Lampmussel shallow tributaries of the Qhio River, | streams in Site.
Lampsilis fasciola in and near riffles, with good current.

SE=state endangered; ST=state threatened; CT=eandidate threatened species, CE=candidate endangered species

Sangamon Phlox

Sangamon phlox is a state-endangered species in lilinois. It occurs occasionally in most of
Illinots, but 1s uncommon or absent in west central and southeastern Illinois. Habitats include
moist to mesic black soil prairies, rocky open forests, bur oak savannas, sandy black oak
savannas, limestone glades, thickets, abandoned fields, and prairie remnants along railroads.
Sangamon Phlox appears to benefit from the removal of excess debris by wildfires occurring
during early spring or the fall
(http:/rwww.illinoiswildflowers.info/prairie/plant_index htm#prairie_phlox, accessed on August
28 2008). Some potential exists for this species to occur within abandoned fields or along
railroads in the Stte.

Various Sedge Species

Records for protected sedge species are present within the counties that overlap the Site. Some
potential exists for these species to occur within wetland areas within the Site. Many species
require examination of the spikelets with a hand lens or greater magnification for proper
identification. The potential exists for protected sedge species to occur within wetlands in the
Site.

Royal Catchfly

Royal catchfly occurs in widely scattered counties in Illinois, primarily in areas near Chicago,
East St. Louis, and some counties in southeastern Illinois. It is a rare plant that has endangered
status in Illinois. Habitats include mesic black soil prairies, openings in upland forests, savannas,
scrubby barrens, and open areas along roadsides and railroads. Because this forb is showy and
available through the nursery trade, it has been introduced elsewhere around the state in prairie
restorations and flower gardens. Some potential exists for this species to occur along railroads in
the Site.

Ear-leafed Foxglove

Ear-leafed foxglove is a state-threatened plant that prefers mesic to wet-mesic tallgrass prairie
and prairie-like glades, barrens, and openings; extant occurrences are associated with degraded
prairie pastures, formerly cultivated fields, roadsides and floodplains. This plant ts found in both
high quality habitats and somewhat disturbed areas. It is intolerant of frequent mowing or
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grazing. The most suitable habitat for car-leafed foxglove is the railroad verge that runs northeast
out of Rantoul in Champaign County.

Mead’s Millkweed

Mead’s milkweed is a state-endangered plant that prefers mesic to dry native prairies. It formerly
occurred throughout the eastern tallgrass prairie region of the central United States, from Kansas
through Missouri and Illinois and north to southern Iowa and northwest Indiana. The most
suitable habitat for Mead’s milkweed is the railroad verge that runs northeast out of Rantoul in
Champaign County.

Queen-of-the-prairie

Queen-of-the-prairie, a state-endangered species, grows mainly in fens, calcium rich peat
producing wetlands; clones may also be found in wet woodlands and grassland seeps. The most
suitable habitat for this species would occur in wooded wetlands that are adjacent to riparian
areas or next to waterbodies and along the railroad verge.

Wolf’s Bluegrass

Wolf’s bluegrass is a state-endangered species that occurs in woods along streams, rocky
wooded slopes, and prairie patches. The most suitable habitat for this species occurs along
riparian wooded corridors and along the railroad verge.

Bald Eagle

The bald eagle nests in mature trees located adjacent to or near large, fish bearing waters. Bald
eagles are generally found near open, fish bearing waters during the winter. The bald eagle is a
state threatened species in Illinois. Some potential exists for the bald eagle to nest along the
Middle Fork of the Vermilion River, and to occasionally fly through the Site. The project lacks
breeding habitat for this species.

A bald eagle nest has been documented for several years on the North Fork of the Vermilion
River, approximately seven miles east of the Site (K. Shank, IDNR, pers. comm.). IDNR
indicates that Illinois has experienced a significant increase in nesting bald eagles, and that
nesting is occurring on smaller tributaries of larger rivers; nesting will likely increase along the
North Fork, Middle Fork, and Salt Fork of the Vermilion River.

Ilinois currently has an abundant population of wintering bald eagles, and while nesting and
hunting territory is unlikely to be affected by the proposed wind-energy facility, there may be
risk of collision of migratin