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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 M\V will be in Vermilion County and 48 M\V 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 M\V, 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. 
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Table 1-1 
Invenergy's Completed Wind Projects and Projects Under Construction 

lWind Pl10ject 

Bishop Hill II 

Conestogo 

Darlowo 

Gratiot 

Bishop Hill 

White Oak(5) 

Le Plateau 

Vantage 

Beech Ridge 

Raleigh 

Grand Ridge II , III & IV 

Sheldon 

Turkey Track 

McAdoo 

Ashtabula (4) 

Willow Creek 

Grand Ridge I 

Stanton 

Camp Springs I & II 

Forward I & II 
Logan (\) 

Victory (2) 

Centennial (3) 

Judith Gap 

Wolverine Creek 

Spring Canyon 

Tymien 

Buffalo Mountain 

Notes: 
(~ Sold to FPL 
(~ Sold to MidAmerican Energy 
(3) Sold to Oklahoma Gas & Electric 
(4) Sold to Otter Tail COIporation 
(5) Sold to Ne.·ctEra 

July 2011 

[;ocation Statg~ jS'ize o{ Facility 

Illinois Under Contract 68.0MW 

Ontario Under Contract 88.5 MW 

Poland Under Contract 2S0.0MW 

Michigan In Construction 200.0MW 

Illinois In Construction 200.0MW 

Illinois In Construction IS0.0 MW 

Quebec In Construction 138.5 MW 

Washington Operating 90.0MW 

West Virginia Operating 100.S MW 

Ontario Operating 78.0MW 

Illinois Operating 1l1.0MW 

New York Operating 112.5 MW 

Texas Operating 169.S MW 

Texas Operating IS0.0 MW 

North Dakota Operating 48.0MW 

Oregon Operating 72.0MW 

Illinois Operating 99.0MW 

Texas Operating 120.0 MW 

Texas Operating 2S0.5 MW 

Wisconsin Operating 129.0 MW 

Colorado Operating 201.0 MW 

Iowa Operating 99.0MW 

Oklahoma Operating 120.0MW 

Montana Operating 13S.0 MW 

Idaho Operating 64.5 MW 

Colorado Operating 60.0MW 

Poland Operating SO.OMW 

Tennessee Operating 27.0 MW 

1-2 Champaign County 
Wind Energy Structure Special Use Permit Application 
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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 LLC 
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 

Champaign County 
Wind Energy Special Use Permit Application 
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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 

July 2011 
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Invenergy California Ridge Wind Energy Project 

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 can be found within the Application. 

Table 2-1 
Ordinance Requirements for Champaign County Zoning Ordinance 

Wind Energy Structure Ordinance 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. l.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. < l.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 waiver of non-participating 

4. 1.10 x tower height from adjacent property line of Section 3.4 
participating 

5. l.50 x tower height to ROW of non-participating or Section 3.4, Section 5.9.3 
1.10 x tower height to ROW of participating 

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

11. 3,500' from restricted landing area or residential Section 3.4 
airport. 

D. Standard Conditions for Design and Installation of Wind 
Farm Towers 

1. Design Safety Certification 

a. Towers to abide by ANSI and submit certificates Section 4.1.1 
of design by Underwriters Laboratories (UL), De! 
Norske Veritas (DNV), Gennanischer Lloyd 
Wind energy (GL) or equivalent third party 

b. Foundation and tower design is certified by an Section 4.1.2 
Illinois Professional Engineer or Illinois licensed 
Structural Engineer. 

2. Controls and Breaks Section 4.1.1 

a. redundant breaking system including aerodynamic Section 4.1.1 
over speed controls and manual brakes 

b. fail safe mode for mechanical brakes Section 4.1.1 

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

3. Electrical Components comply with state and national Section 4.1.1 
codes and international standards (ANSI and IEC). 

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- Section 4.1.1 
reflective, unobtrusive color 

7. Comply with FAA requirements, which must be Section 5.4.3, 5.3.1 & 5.9.1 
explained in the application 

8. Warnings 

a. warning sign concerning voltage at the base of Section 3.3 
transformers and substations 

b. visible, reflective, colored objects s/a flags or tape Section 3.2 
shall be placed on guy wires up to IS' 

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 Appendix I; Drainage Report 
ground and I' from drain tile (DT) 

2. Protection of drainage tile 

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

b. all DT shall be flagged prior to construction Appendix I Drainage Report 

c. DT crossings - tile should be replaced as per Appendix I Drainage Report 
Champaign County Storm Water Management 
Policy (CCSWMP) 

July 2011 2-2 Champaign County 
Wind Energy Structure Special Use Pennit Application 



Invenergy California Ridge Wind Energy Project 

Wind Energy Structure Ordinance Location in Document ~ 

d. if DT needs relocating must be done by CCSWMP Appendix I Drainage Report 

e. CCSWMP must be certified by Illinois Appendix I Drainage Report 
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. 

f. damaged DT shall be flagged until repairs are Appendix I Drainage Report 
completed. 

g. exposed DT shall be screened or protected Appendix I Drainage Report 

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

i. damaged DT repaired to prior condition Appendix I Drainage Report 

j. all failed repairs are the applicants responsibility to Appendix I Drainage Report 
fix. 

3. All soil conservation practices restored to prior Appendix I Drainage Report 
construction 

4. Top Soil replacement 

a. Top 12" striped and stored in windrow Appendix I Drainage Report 

b. (missing in ordinance) Appendix I Drainage Report 

c. Subsoil stored in separate windrow Appendix I Drainage Report 

d. Backfilling shall be replaced by stockpiled subsoil Appendix I Drainage Report 
first then top soil 

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 Appendix I Drainage Report 
exempted by wind farm lease 

b. Applicant shall mitigate soil compaction and Appendix I Drainage Report 
rutting areas 

6. Land leveling 

a. Applicant not responsible for leveling if exempted Appendix I Drainage Report 
by wind farm lease 

b. Applicant shall level all disturbed land as follows Appendix I Drainage Report 

1. after trenching - restore to original elevation Appendix I Drainage Report 
and contour 

2. restore settling up to one year after Appendix I Drainage Report 
construction 

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: 

r a. Applicant shall conduct pre-wind farm Section 4.2.1 & Appendix H 
construction baseline survey. 

(1) Videotape if necessary Appendix H 

(2) Pay County to hire consultant Appendix H 

(3) Pay to strengthen street structures Appendix H 

r 
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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 

1. Directional bore all county highways Appendix H 

j. Provide widening for turnout locations Appendix H 

k. Pay for temporary street improvements Appendix H 

1. 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. 

o. 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 mOT 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 51 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 acti vities 

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 
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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 

j 
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 G 1. & 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 
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b. Wind Farm Owner to cooperate with noise N/A 

consultant including shutting down turbines to 
document ambient noise levels 

c. 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 Section 5.9.4, Section 5.9.7 
Consultation - Applicant shall apply for consultation with 
the Endangered Species Program of the IDNR and shall 
supply a copy of the Agency Action Report. 

K. Standard Conditions for Historic and Archaeological Section 5.10.1 
Resources Review -Applicant shall apply for consultation 
with the State Historic Preservation Office of the IDNR 
and provide copy of the Agency Action Report. 

L. Standard Conditions for Acceptable Wildlife Impacts 

1. Wind Farm will avoid and mitigate the impacts to Section 5.9.6 
wildlife to a sustainable level of mortality 

a. avoid known bird and bat migration, daily flyways Section 5.9.4; Table 5-11 
and hibemacula flight paths between bat colonies 
and feeding areas. 

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- preconstruct ion 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 
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d. If mortality does not threaten population - no Section 5.8.5 
further monitoring required 

e. If legitimate mortality -continue monitoring or the Section 5.8.5 
ELUC may require tower shut down until 
resolved 

M. Standard Conditions for Shadow Flicker 

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

2. Flicker that exceeds 30 hours per year shall be Section 5.3 
mitigated 

N. Standard Condition for Liability Insurance 

1. Liability insurance of $5 mil/occurrence and $5 mil in Section 4.3.3 
aggregate. Increase annually for inflation. 

2. General liability policy shall ID landowners in SUP as Section 4.3 .3 
additional insured 

o. Operational Standard Conditions 

1. Maintenance Section 4.3.5 

a. Annual O&M reports shall be submitted to the Section 4.3.5 
Environment and Land Use Committee annually 

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 Section 5.4.2 & 5.7 
regulations. 

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 
Ill inois 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 
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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 
escrow 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 Section 4.2.5 
and construction marshalling yard. 

3. Line shall be manned during normal business hours Section 4.2.5 
and answering recording service during non-business 
hours 

4. Each complaint logged with callers name, address and Section 4.2.5 
reason for the call 

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 
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1. Additional information 

a. Wind Farm project summary Section 1.1 

(1) general description of project indicating Section 3.3 
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. 

(2) Specific proposed turbine and landowner Section 3.3, Figure 3-2 
location 

(3) Specific proposed location of all tax parcels Figure 3-5 & Appendix M 
required by SUP 

(4) Description of Applicant Section 1.1 

b. Name, address, phone numbers, and other contact Sections 1.2 & 1.3 
information of Applicant 

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 Figure 3-5 
dimensioned on site plan, 

(d) All other reports, certifications, studies, and Appendices A-J 
approvals 

2. Applicant shall notify County of any changes while Section 3.3 
permit is pending. 

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. 
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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 are 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 lIE 30,31 
Champaign County 

21N 14W 19-21, 28-33 

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. 
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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 0 & 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 
warrung 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 
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575 or 690 volts M 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. 
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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 31 and Figure 3 2 are preliminary 
and are subject to location adjustments based on final micro siting 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: 

• N on-participating residences or buildings .................... .. ......... ... ....... ... ... ......... ............. .... 1 ,200 feet 
• Participating residences or buildings ......................... .. ........... ......... ... ..... ... .. .. ... ... ...... ........ 1,000 feet 
• Participating residences or buildings or adjacent 

property with private waver ......................................... 1.1 times the total tower height (541 feet) 
• Non-participating property lines .......... ... .................... 1.5 times the total tower height (738 feet) 
• Public roads (from right of way) .............................. ... 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) 
• Other structures ................................. .......... ... ..... .. ...... 1.5 times the total tower height (738 feet) 
• Conservation Recreation Zoning ....................................................... ......................... 1 mile setback 
• Incorporated municipality with zoning ........ .... ....................... ....... ... .. .... .... ............ 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, Band 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 
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that they exceed the minimum standards of the DISTRICT, except for any state or 
federal regulation incorporated by reference, upon flnding 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.( e) 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 fleld 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 flnal 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. 
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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 parcels 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 M\V 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 parcels 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. 
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4.0 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. \V'ind-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: 

All WIND FARM TOWERS must be protected from unauthorized climbing by 
devices such as fences at least six feet high with locking portals or anti-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: 
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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 fmal site layout prior to requesting building 
permits when equipment is selected and wind site optimization and micro siting are completed. 

Rotor 

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. 
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4.2 WIND FARM CONSTRUCTION 

4.2.1 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 micro siting 
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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4.2.2 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. 

4.2.4 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 caller'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. 

4.3.3 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 me at the County Board office. 

4.3.4 EXPECTED COMMERCIAL OPERATION DATE 

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

4.3.5 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 regularly 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). 

4.3.6 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- which 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 stee/ollthenet.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 nearly as possible to its preconstruction condition. 
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5.0 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. 
Com 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 
125Hz 250Hz 500Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 

Hz 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 (Leq) 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 

Champaign County 5-1 July 2011 
Wind Energy Structure Ordinance Building Permit Application 



California Ridge Wind Energy Project Invenergy 

monitoring, modeling, and compliance determinations were applied on a spectral basis, i.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 mis, which is modeled at the hub height. 

Table 5-2 
Sound Power Emissions from GE 1.6 GE 1.6-100 xle MW Turbine 

Model 
Octave Band Sound Power (dB) 

number 31 63Hz 125Hz 250Hz 500Hz 1000 Hz 2000 4000 8000 
Hz Hz Hz Hz 

GE 1.6-100 
82.5 92.2 95.9 95.2 95.5 99.9 99.3 90.5 71.6 

Turbine 

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 sources 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: 

• 

• 

• 

• 

• 

5.2.4 

Existing ambient noise levels (LeJ 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. 

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. 

5.4 PUBLIC SERVICES AND INFRASTRUCTURE 

5.4.1 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. 

\Vhile 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 fmalized, 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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5.4.3 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 fmalize 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 o/Transportation, NA VTEQ 2009 

5.4.4 SEWER AND 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. 

5.4.5 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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5.4.6 

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] oint Utility 
Locating Information for Excavators system, known as J.U.L.I.E., 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. 

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. 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. 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 non federal 
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 \Vind 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 \Vorst Case Fresnel Zone (\VCFZ) 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 north 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 ofIllinois-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 flre 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 flre 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 flre 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 ftre 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. 

5.8.2 IMPACTS 

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 4th, the IDNR stated that erosion from the Project has the potential to 
affect the Middle Fork and its tributaries through siltation and sedimentation, while disruption 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 S\VPPP to prevent indirect impacts to the steams in the vicinity of the 
Project area. 

5.8.4 WETLANDS 

Description of Resources 

Wetlands near the Project area were identified by reviewing National Wetland Inventory (NWI) 
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 
Number of 

Acres1 

Wetlands 

Palustrine Emergent Wet Meadow - Temporarily Flooded Farmed (PEMAt) 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 0.3 

I 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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5.8.5 IMPACTS 

Wind turbines will be constructed on upland areas, which will avoid wedands 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 Wedands 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 wedand survey prior to construction and 
will coordinate with USACE as required. 

5.9 NATURAL RESOURCES 

5.9.1 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 S\VCD 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 aI., 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 wedand areas were frequendy 
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 2.4 

Savannah <0.1 

She1terbe1ts (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 ofland 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. 

5.9.3 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: 

• 

• 

• 
• 

5.9.4 

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. 

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]). A letter dated December 4, 2009 was received from the IDNR (Appendix]). 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.J. 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.J., 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.J. 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 INA I 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 shelter. 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 areas, 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 (\'V'EST), 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 

Champaign County 5-21 July 2011 
Wind Energy Structure Ordinance Building Permit Application 



California Ridge Wind Energy Project Invenergy 

Project area, \V'EST 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 rap tors (nesting or general use), avian migratory pathways, or federal or state-listed 
species to occur. 

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 surveys were performed by \\!EST 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 potential 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 surveys 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 II 
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 F ork 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 USF\VS 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 mD. 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. 

5.9.6 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 corridors, 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 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 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 occur. 
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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 Re.commendation 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 
preconstruct ion 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 
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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 INA I 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 \VEST 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. \VEST's preconstruction avian point count surveys recorded four 
sensitive species. Three upland sandpipers (Bartramia /ollgicatlda), a state-endangered species, and a 
federal species of concern were observed within the Project area. Ten northern harriers (Cirtlls 
ryanetls) and one osprey (Palldioll ha/iaetlls), also both Illinois state-endangered species, were recorded 
during fixed-point surveys. In addition, 283 American golden plovers (P/tlvia/is domillica) 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 (Myotis 
soda/is) . 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. 
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Table 5-7 
Endangered and Threatened Species Potentially Occurring in the 

Vicinity of the California Ridge Wind Energy Project 

Status 
Species Habitat CommentslNotes 

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. preconstruct ion 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. 

Barn 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 jlammeus 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 CommentslNotes 

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, 
Myotis 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 CommentslNotes 

Federal State 

Smooth Softshell 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 
Telrapene 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 fish less 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 CommentslNotes 

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 

ri verso 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 fair ly 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 occur 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 CommentslNotes 

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 
Ptychobranchus 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 large rivers Unlikely to occur within 
Quadrula cylindrica in mixed sand and the site; only known 

gravel. occurrences are III 
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 proj ect 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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Species 

Eastern prairie fringed 
orchid 
Platanthera leucophaea 

Prairie bush clover 
Lespedeza leptostachya 

Brome-like Sedge 
Carex bromo ides 

Fibrous-rooted Sedge 
Carex communis 

Drooping Sedge 
Carex prasina 

Willdenow's Sedge 
Carex willdenowii 

Queen-of-the-Prairie 
Filipendula ntbra 

Wolfs Bluegrass 
Poa woljii 

Royal Catchfly 
Silene regia 

Status 
E = Endangered 
T = Threatened 
X = Extirpated 

July 2011 

Federal 

T 

T 

o 
Invenergy 

Status 
Habitat CommentsfN otes 

State 

Mesic to wet prairies and Very low probability of 
native grasslands. occurrence due to lack 

of suitable habitat. 

Dry to mesic prairies and Very low probability of 
native grasslands with occurrence due to lack 
gravelly soil. of suitable habitat. 

T Wet, seepy areas; wet Some potential exists 
woodlands, fens, and for presence on site. 
shaded areas. 

T Woodlands that are at Some potential exists 
least seasonally wet and for presence on site. 
in seepy areas on 
hillsides. 

T Rich, mesic deciduous Some potential exists 
forests, often along for presence on site. 
streams or in seepage 
areas, or in moist, low 
ground associated with 
springs or fens. 

T Woodland hilltops, Some potential exists 
ridges and prefers well- for presence on site. 
drained soils. 

E Moist black soil prairies, Unlikely due to lack of 
most sand prairies, moist suitable habitat present 
meadows along rivers in on the site. 
woodland areas, shrubby 
fens, and wet areas in or 
around seeps and 
spnngs. 

E Forests/upland forests, Unlikely to occur on 
wetlands, border of site. 
lakes, also found on 
rocky bluffs and cliffs. 

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

Frallklills 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 currendy 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. 

Illdiana Bat 

The Indiana bat is a federally endangered bat that potentially occurs throughout much of Illinois. 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 (fable 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 USF\V'S, 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. 

Champaign County 5-33 July 2011 
Wind Energy Structure Ordinance Building Pennit Application 



California Ridge Wind Energy Project Invenergy 

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. 

• 

• 

Birds 

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. 
California 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. 

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. 

~f7hoopillg Cram 

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 
Illinois 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 NIigratory 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. 

Osprry 

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 
occasionally 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 \V'EST'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 Owl 

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 
Illinois (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 \V'EST's preconstruction survey. 

Northern Harner 

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. 

Least 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 A tlantic 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 leas t 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 USF\VS 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 META, 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 Tuttle 

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. 

Qmate Box Tuttle 

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 S oJtsheil Tuttle 

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. 

Silvery 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. 

MttdpllpPY 
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 ambigua). 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 (INA!) 
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 
IHP A 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 ftlled out and submitted to the IHP A. 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 
Illinois Historic Preservation Agency guidelines. 

5.10.2 IMPACTS 

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 IHP A 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 IHP A 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 (NRHP). 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 

6.2 

6.3 

6.4 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

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. 

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. 

NON-GOVERNMENT ORGANIZATIONS 

LOCAL/BuSINESS CONTACTS 

Champaign County: 
April 12, 2011, meeting with Champaign highway engineer a eff 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 
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Best in class capacity factor 

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 III wind 

sites, allowing for higher energy capture in lower wind speed environments. 

Building Upon the Proven 
1.5 MW and 2.5 MW Platforms 
The evolution of GE's 1.5 MW turbine design began with the LSi 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 an increase 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 w ith the 1.5 MW series units operating in the field today. 
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Introducing GE's 1.6-100 

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 SO 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. 

Specifications: 

1.6-100 Wind Turbine: 

• Designed to IEC 61400-1 

- TC III : 7.5 m/s average wind speed; B turbulence intensity 

• Standard and cold weather extreme options 

• Standard tower corrosion protection; C2 internal and C3 external with 

optional C4 internal and C5 external available 

• Rotational direction: Clockwise viewed from an upwind location 

• Speed regulation: Electric drive pitch control with battery backup 

• Aerodynamic brake: Full feathering of blade pitch 

Features and Benefits 
• 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 

• Grid friendly options are available 

- Enhanced Reactive Power, Voltage Ride Thru, Power Factor Control 

• Wind Farm Control System; WindSCADA* 

• Sharing of components with family products 

• GE proprietary 4S.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 
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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 

• Providing high energy capture with low sound emission 

• 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. 



Introducing GE's 1.6-100 

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 

6 











r 

r 



Invenergy California Ridge Wind Energy Project 

Table of Contents 

CALIFORNIA RIDGE WIND ENERGY .. .. ... .... .............. ... ....................................... .. ...... .. .... .. ....... ... ..... .... .. ... .. ...... .. 1 

SYSTEM DESCRIPTION ......... ..... .. ... ... ... ........ .... .. ................... ........ ............ .............. ..... .. ... ... .... ......................... .......... 1 
DECOMMISSIONING SEQUENCE .. .......... ............ .................... ...... ........ .... ... ...... ...... .. ..... ........ ............. ..... .. .. ........ ........ 1 

WIND TURBINES .... ...... ... .. ...... .................. .. ... ........... .......... .. ... .. ....... ............... ...... .... .................................. .. ..... .. .... . 1 

WIND TURBINE TECHNICAL DATA ........... ................. ..... .... .. ................................. ........... .... .. ..... ...... ..... ... ..... ............ 1 
METALS SALVAGE ........ ... ........................ .......... ........................................................... .. .... ... ..... .... ............................ 2 
WIND TURBINE TRANSFORMERS .................... ....... ... ... .......... .. ........ ...... ..... ............. .................... ............... ................ 2 

Wind Turbine Transformer DesignlDecornrnissioning ............ ...... .......... ............................................. 2 
WIND TURBINE FOUNDATIONS ............. .... .. .. ... ....... .. ... .................................................... ... .......... .... .. .. .......... ........... 3 

Wind Turbine Spread Foundation DesignlDecommissioning .............................................................. 3 
ACCESS ROADS ...... ... .... .... .... .... ............ ..... ...... ............................ .. ........ .. ... .... ................ ..... ...... ... .... .... .... .. ... ....... .. ... 3 

Typical Access Road Construction Details ..... .. ...... ......... .. .. .... ............................................................. 3 
Access Road Decommissioning and Public Street Repair ..... ........... .... ..... .. .... .... ...... .. .. .... ................... 3 

CRANE PADS ........ ..... ... .... .. .... ...... .. .... .. ........ ............ ..... ... ..... .... .... .... ..... .. ....... ... .. .......... ...... ..... ........... .. ...... .............. 4 
CABLES .. .. ... .. .. .... ..... .... .......................... .. .... ............ ... ...... .......... ....... ......... ...... ... .... ... ........... .... .. ... ..... ..... .... .......... ... 5 

Cable Wire and Trench Typical Installation .. ................ ... ....................... ........... .. ........ .. ............ .. ........ 5 
Cable Wire and Trench Decommissioning ........................................................................ .. ................. 5 

EARTHWORK AND TOPSOIL RESTORATION ............. .. .................. ..... ..... ....... ..... .............. ... ... .... ..... ...... .. .... .... ..... .... ... 5 

SUMMARY OF DECOMMISSION COSTS ....... ........ .... .. ....... .. ..... ... ......................... ... ....... ..... ........ ............ .......... ... 6 

FINANCIAL ASSURANCE ...... ...... ..... .. ........................ ..... ..... .... .... ........ ..... ... ..... .. .. .... ... .. ... ............ .. ..... ......... ... ............ 6 

CONCLUSION .... .... ......... .. .................... ............ ......... ... .. ....... .... .... ... .. ....... ........... ....... ... .. .... ....... ...... ....... .. ..... ... ... ..... 8 

REFERENCES ................ .... ............. .... ................. ...... ............. ..... ... .... .... ..... ...... ...... ... ..... .... .. .. .. .... ..... .......... .... .. ... ... ... 8 

FIGURES 
Figure 1 -Typical Wind Turbine Generator 
Figure 2 -Typical Foundation Designs Section 
Figure 3 -Typical access road section 



J 

Invenergy 

CALIFORNIA RIDGE WIND ENERGY 

SYSTEM DESCRIPTION 

California Ridge Wind Energy Project 

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 20 11 layout. California Ridge Wind Energy wiff 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: 

• Remove Rotors and Turbines 
• Remove Towers and Internals 
• Remove Collection Step-Up Transformers 
• Partial Remove Wind Turbine Foundations 
• 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 1.6-10050/60 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 
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 
rotorlblades 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 
Hub (100% steel) and 

101 .1 Ton $380 $38,418 
bed plate 
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 DesignlDecommissioning 

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 
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WIND TURBINE FOUNDATIONS 

Wind Turbine Spread Foundation DesignlDecommissioning 
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 ajack 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 
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site within 25 miles of the wind farm site. Any public streets damaged due to the reclamation process 
shall be repaired. 

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) 
29,337 $357,914 $155,487 $202,427 (Reprocessed as Aggregate Base Course) 

Aggregate Base Course (Cubic Yards) 
29,337 $357,914 $46,939 $310,974 (Reprocessed as Fill) 

Aggregate Surface Course (Cubic Yards) 
44,006 $536,870 $233,231 $303,640 (Reprocessed as Aggregate Base Course) 

Aggregate Surface Course (Cubic Yards) 
$178,957 $23,470 $155,487 (Reprocessed as general fill in non-structural fill areas) 14,669 

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

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) 
2,978 $36,329 $15,782 $20,547 

(Reprocessed as Aggregate Base Course) 

Aggregate Base Course (Cubic Yards) 
2,978 $36,329 $4,764 $31,564 

(Reprocessed as Fi ll) 

Aggregate Surface Course (Cubic Yards) 
5,956 $72,658 $31,564 $4 1,093 

(Reprocessed as Aggregate Base Course) 

Aggregate Surface Course (Cubic Yards) 
1,489 

(ReQfocessed as general fill in non-structural fi ll 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 

Earth Fill (cubic yards) 
(access roads, crane pad and foundation pedestal areas) 

Topsoil (cubic yards) and seed planting 

Champaign County 
Decommissioning Plan 

Quantity 
(Cubic Yards) 

64,630 

64,630 

5 

Cost Total Cost 
per Cubic Yard 

$10.60 $685,078 

$10.60 $685,078 
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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 
(134 Turbines x $180,785) 
Decommissioning Costs 
Turbine Removal 
(134 x $129,000) 
Turbine Foundation Removal 
Access Roadway Removal 
Crane Pad Removal 
Cable Removal 
Earthwork and Topsoil 

Subtotal 

Salvage Less Decommissioning 
Net Salvage Value per Turbine (134 Total) 

$24,225,217 

$17,286,000 

$2,144,000 
$1,148,551 

$126,853 
$0 

$1,370,154 

$22,075,559 
$2,149,658 

$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. IA.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 LLC may exchange a 

June 2011 6 Champaign County 
Decommissioning Plan 



Invenergy California Ridge Wind Energy Project 

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 
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CONCLUSION 
I certify that this report is an accurate representation of the anticipated decomm iss ion ing costs (or sa lvage 
value) at this preliminary stage of development and was prepared in accordance with industry standards 
of care 'foj· engineering evaluations of this type and contains no intentional false statements or 
misrepresent51tions. I hereby certify that this plan. specification or 

report was prepared by me or under my direct 
supervision and that I am a duly ~eglstered· 
Professional Engineer under the Jaws of the 
State of ::[:"o: .. u .: I . 

Signed: Mortti-)tV\.. t«.l:Y9"l 

Date ~ «7 fit Reg. No. Ob? O{;Z~.q I 

Signed: 
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FIGURE 1 
INVENERGY WIND LLC 

CALIFORNIA RIDGE DECOMMISSIONING PLAN 
TYPICAL WIND TURBINE GENERATOR 
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FIGURE 2 
INVENERGY WIND LLC 

CALIFORNIA RIDGE DECOMMISSIONING PLAN 
TYPICAL FOUNDATION SECTION 
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FIGURE 3 
INVENERGY WIND LLC 

CALIFORNIA RIDGE DECOMMISSIONING PLAN 
TYPICAL ACCESS ROAD SECTION 
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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 l.6 MW GE l.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 1 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 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. 

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 (Leq) basis. 

• 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). 

• 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, 1 kHz, 2 kHz, 4 kHz, and 8 kHz). 
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• 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. 

• Nighttime analysis results indicate that sound 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. 

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 ofInvenergy 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 90 I -

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 

110 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 lO-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 L eq. Therefore, the L eq 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 Leq, 

minimum sound level, maximum sound level, L IO, Lso, and L90 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. 

Measurement 
Location 

ML1 

ML2 

Table 2 
Measurement Locations 

County Measurement Period 

Champaign 05/04/09-05/05/09 

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 Leq basis. Daytime 

ambient sound levels were dominated by vehicular traffic and natural sources. Nighttime ambient 

sound levels were generally dominated by natural sources. 

Figure 1 presents typical daytime sound levels, as stated in the Handbook of Noise Control by Cyril 

Harris, for various residential areas. 
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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, Leq 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. 
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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, Leq 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 

Monitoring 
Number of Hours Exceeding IPCB 

Sound Limits 
Location 

Daytime Nighttime Total 

ML1 13.0 8.0 21.0 

ML2 4.0 2.0 6.0 

Average 8.5 5.0 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 (IEP A) 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 .. 

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 

Turbine 
Octave Band SWL (dBA) 

31 .5 63 125 250 500 1 k 2k 4k 8k 

GE 1.6-100 Wind Turbine 82.5 92.2 95.9 95.2 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. 
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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 31.5 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 34 15 01 

Maximum allowable daytime sound level 75 74 69 64 58 52 47 43 40 
8. Maximum allowable daytime sound level 
versus maximum predicted Project related -7 -10 -16 -21 -20 -12 -13 -28 -40 
sound levels 

1 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 31.5 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 34 15 01 

Maximum allowable nighttime sound levels 69 67 62 54 47 41 36 32 32 
8. Maximum allowable nighttime sound levels 
versus maximum predicted Project related -1 -3 -9 -11 -9 -1 -2 -17 -32 
sound levels 

1 Negative 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 1 mile 

of the Project Area. Predicted project-related sound levels are anticipated to be at least 1 dB below 
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IPCB 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 IEP A 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 Leq 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 5 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 ofHDR'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 Illinois' requirements - per Title 35, Chapter!, 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 discemable 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: 

• The sound analysis was conducted in accordance with the accepted environmental impact 

assessment practices in the industry. 

• Existing ambient sound levels were measured within the Champaign County portion of the 

Project area and ranged from 34 to 62 dBA, on an Leq basis. 

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

allowable noise limits in a total of four octave bands (500 Hz, I 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 discemable 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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Appendix A 
Project Monitoring Locations and Predicted Sound Contours 
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Appendix B 
Detailed Sound Monitoring Data 
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Existing Ambient Sound Levels 

HDR measured existing ambient sound levels in the Project area. HDR selected monitOling 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 Leq, 

minimum sound level, maximum sound level, L IO, Lso, and L90 values. The SLM also stored 

broadband, A-weighted hourly sound levels. 24-hour noise measurements were performed during the 

week of May 4th 2009. The Champaign County sound measurement locations are listed in Table B-l. 

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 Leq 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 (MLl) 

Monitoring location 1 (MLl) was located in Compromise township in Champaign County. Sound 

surveys at MLl 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 MLl. 
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Table B-2 
MLI - Hourly Summary 

Hour 
Date (day- Time Duration 

Leq (dBA) 
month-year) (hh:mm:ss) (hh:mm:ss) 

1 4-May-09 14:00:00 1 :00:00 58.4 

2 4-May-09 15:00:00 1 :00:00 59.3 

3 4-May-09 16:00:00 1:00:00 58.4 

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 45.2 

12 5-May-09 1:00:00 1:00:00 44.4 

13 5-May-09 2:00:00 1:00:00 34.8 

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 61.4 

Hourly sound levels at MLl varied from 35 to 62 dBA on an hourly Leq basis. Examination of the 

table reveals that the highest hourly Leq 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 moming 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 
MLI - Sound Distribution 
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Median sound levels at MLl ranged from 33 to 41 dBA dependant on the hour. There was a wide 

range of sound levels at MLl during 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 LIO and L90 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 ML2 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 45.5 

2 4-May-09 16:00:00 1:00:00 54.9 

3 4-May-09 17:00:00 1:00:00 44.7 

4 4-May-09 18:00:00 1:00:00 45.2 

5 4-May-09 19:00:00 1:00:00 44.3 

6 4-May-09 20:00:00 1:00:00 43.8 

7 4-May-09 21:00:00 1:00:00 47.4 

8 4-May-09 22:00:00 1:00:00 41.3 

9 4-May-09 23:00:00 1:00:00 39.0 

10 5-May-09 0:00:00 1:00:00 34.1 

11 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 46.4 

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 44.8 

20 5-May-09 10:00:00 1:00:00 45.7 

21 5-May-09 11:00:00 1:00:00 40.1 

22 5-May-09 12:00:00 1 :00:00 41.5 

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 Leq basis. Examination of the 

table reveals that the highest hourly Leq 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. 
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Figure B-2 
ML2 - Sound Distribution 
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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 intennittent 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 LIO and L90 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 o/Noise 

Control by Cyril Harris, for various residential areas. 
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Figure B-3 
Average Daytime Sound Levels 
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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 
A verage 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, Leq 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 

ML 1 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 63 Hz 125 Hz 250 Hz 500 Hz kHz kHz kHz kHz 

ML 1 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 IEP A spectral noise limits during both the daytime and the nighttime. This is consistent 

with noise monitoring data HDR collected in other lUral areas of Illinois with high quality wind 

resources. 
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California Ridge Wind Energy Project 

Receptor # 
Overall dBA 

C_1 31 

C_10 32.4 

C_2 30.8 

C_3 31 .1 

C_4 31.2 

C_5 33.3 

C_6 32.7 

CJ 34 

C_8 31 .8 

C_9 32.2 

C_ROO02 43.1 

C_ROO03 35.6 

C_ROO04 34.5 

C_ROO05 35.5 

C_ROO06 32.5 

C_ROO07 33.1 

C_ROO08 32.7 

C_ROO09 32.1 

C_R0010 36 

C_R0011 37.9 

C_R0012 39.4 

C_R0013 43.6 

C_R0014 41 .6 

C_R0015 40.9 

C_R0016 42.3 

C_R0017 42.4 

CR0018 43.6 

C_R0019 38.9 

C_R0020 37.5 

June 2011 
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Table C-l 
Cadna-A Modeling Results 

Hourly Leq (dB) 

Octave Band (Hertz) 

31.5 63 125 250 500 1000 

58.2 54.1 41.2 29 21.3 18.7 

59.6 55.5 42.7 30.4 22.5 19.4 

56 52.2 41 .6 30.3 23.2 21 .5 

56.3 52.5 41 .9 30.5 23.4 21.9 

58.3 54.2 41.4 29.3 21 .8 19.7 

59.6 55.6 43.2 31.7 25 24.2 

59.2 55.2 42.8 31.2 24.3 23.2 

59.7 55.8 43.9 32.7 26.3 25.9 

58.1 54.1 42 30.4 23.3 21 .9 

59.4 55.3 42.4 30.2 22.4 19.6 

65.3 61.7 51 .5 41 .1 36.3 38.3 

60.6 56.7 44.9 34.2 28.3 28.9 

59.9 56 44.1 33.2 27 27 

60.5 56.6 45 34.3 28.3 28.6 

58.8 54.8 42.5 31 .1 24.3 23 

58.3 54.5 43.3 32.5 26 25.2 

58.1 54.3 42.9 31 .9 25.4 24.3 

57.7 53.9 42.4 31 .3 24.5 23.1 

61.3 57.4 45.7 34.9 28.9 28.8 

62.3 58.5 47.1 36.7 31.1 31 .7 

63.3 59.6 48.4 38.1 32.7 33.7 

66.5 62.8 52.1 41 .9 36.9 38.6 

64.8 61 .1 50.3 40.1 34.9 36.3 

64.1 60.5 49.7 39.6 34.3 35.5 

65.3 61 .6 50.9 40.6 35.6 37.2 

65.1 61.4 50.9 40.4 35.4 37.3 

66 62.4 52 41 .5 36.6 38.6 

62.2 58.5 47.7 37.4 32.1 33.5 

62 58.2 46.6 36.1 30.5 31 .5 

2000 4000 8000 

0 0 0 

0 0 0 

5.8 0 0 

6.6 0 0 

2.1 0 0 

10.6 0 0 

8.7 0 0 

13.6 0 0 

6.6 0 0 

1.2 0 0 

32.9 11.4 0 

20 0 0 

16.2 0 0 

18.2 0 0 

7.6 0 0 

11 .6 0 0 

9.5 0 0 

7.2 0 0 

17.1 0 0 

22.2 0 0 

25.3 0 0 

32.3 8.6 0 

29 3.6 0 

27.7 0 0 

30.8 5.9 0 

31.9 11 .6 0 

33.3 12.2 0 

26.6 0.4 0 

23.1 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 63.7 59.9 48.4 37.8 32 32.5 23.1 0 0 

C_R0022 41.4 64.9 61.2 50.3 39.9 34.6 35.9 28.8 4.2 0 

C_R0023 40.6 64.5 60.8 49.7 39.3 33.8 34.8 26.5 0 0 

C_R0024 40.6 64.3 60.6 49.6 39.3 33.9 34.9 26.7 0 0 

C_R0026 43.2 65.9 62.2 51 .8 41.1 36.1 37.9 32.8 13.8 0 

C_R0027 43.6 66.1 62.4 52.1 41.4 36.4 38.4 33.7 15.3 0 

C_R0028 40.4 64.2 60.4 49.3 38.7 33.3 34.7 28.7 6.7 0 

C_R0029 40 64 60.2 49 38.6 33.2 34.3 26.4 0 0 

C_R0030 40 64.3 60.5 49.2 38.7 33.1 33.9 25.8 0 0 

C_R0031 41 65 61 .2 50 39.6 34.1 35.2 27.6 0.1 0 

C_R0032 40.8 64.9 61 .2 49.9 39.5 33.9 34.9 27.3 0 0 

C_R0033 41.4 65.1 61.3 50.3 39.9 34.6 35.8 28.7 1.2 0 

C_R0034 42.2 65.6 61 .9 51 40.5 35.3 36.8 30.8 7.9 0 

C_R0035 43.1 66 62.3 51 .8 41 .1 36.1 37.9 32.7 12.9 0 

C_R0036 36.9 62.3 58.5 46.7 35.8 29.5 29.2 17.8 0 0 

C_R0037 39.8 64.1 60.3 49 38.4 32.8 33.7 26.4 0.7 0 

C_R0038 39.8 64.3 60.5 49 38.5 32.8 33.7 25.3 0 0 

C_R0039 36.1 61.7 57.8 45.8 34.8 28.5 28.3 17.3 0 0 

C_R0040 33.9 59.9 56 44.3 33 26 24.3 7.9 0 0 

C_R0041 34.4 61 57 44.7 33 25.7 23.5 6 0 0 

C_R0042 37 62.7 58.9 47 36 29.4 28.5 15 0 0 

C_R0043 39.7 64.3 60.6 49.1 38.6 32.7 33.2 23.4 0 0 

C_R0044 43.2 66.3 62.6 51 .9 41.4 36.2 37.8 31 .9 11.6 0 

C_R0045 44.6 67.4 63.7 53.1 42.7 37.7 39.5 33.6 10.9 0 

C_R0046 44.9 67.6 63.9 53.4 43 38 39.9 34.3 11 .9 0 

C_R0047 28.6 54.7 50.8 39.4 27.7 20.1 17.2 0 0 0 

C_R0048 32.1 58.6 54.7 42.3 30.7 23.5 21.4 3.1 0 0 

C_R0049 35 60.6 56.8 44.9 33.9 27.6 26.9 12.9 0 0 

C_R0050 35 60.4 56.6 44.9 34 27.7 27.1 13.5 0 0 

C_R0051 35.6 61 .1 57.2 45.4 34.5 28.3 27.8 14.3 0 0 

C_R0052 35.7 61 57.1 45.2 34.4 28.4 28.5 18.3 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 R0053 33.7 60.4 56,4 43.9 32.1 24.8 22.7 5.8 0 0 

C R0054 34,1 60.7 56.7 44.4 32.7 25,3 23 4.7 0 0 

C_R0192 39.9 63.9 60.2 49 38.3 32.8 34 27.6 4.4 0 

C R0255 34 60.3 56.4 44.4 32.9 25,6 23.5 5.6 0 0 

C R0279 31 .5 56.7 52.9 41.8 30.9 24.2 23.1 8.4 0 0 

C_R0292 30.1 57.7 53.5 40.3 27.8 19.6 15.7 0 0 0 

C R0293 30.3 57.8 53.6 40.5 28.1 20 16.2 0 0 0 

C R0294 30.3 57,8 53,6 40.5 28.1 20 16.2 0 0 0 

CR0295 30,5 57.9 53.7 40.7 28.3 20.3 16.7 0 0 0 

C R0296 31.4 58.4 54.4 41.7 29.7 22.1 19.3 0 0 0 

C_R0316 28.9 56.8 52.5 39 26.1 17.3 12.3 0 0 0 

C_R0317 29.1 56,6 52,5 39.4 26.8 18.3 13.7 0 0 0 

C R0318 29 56.4 52.3 39.4 26.8 18.4 13.9 0 0 0 

C_R0326 29,6 57.1 53 39.8 27,3 19,1 15.2 0 0 0 

C_R0327 29.5 57.1 52.9 39.7 27.2 18.9 15.1 0 0 0 

C R0339 30.1 57.5 53.3 40.3 28 20.1 17 0 0 0 

C_R0354 29,9 57.4 53.2 40 27.4 19.4 16,2 0 0 0 

C_R0364 30.2 57.6 53.4 40.3 27.9 20.1 17.1 0 0 0 

C R0506 44 66.7 63.1 52.5 42 37 38.8 33.3 11.7 0 

C_R0990 35,3 60,6 56,6 44.8 33.9 27.9 28.4 19.3 0 0 

C_R0991 30.5 57.9 53.8 40.6 28.3 20.4 17.7 0 0 0 

C R0992 30.7 58 53.8 40.8 28.7 21.1 18.7 1 0 0 

C_R1018 30.4 57,8 53.7 40.5 28.1 20.2 17.3 0 0 0 

C_R1021 37.7 62.9 59 47.2 36.3 30.3 30.7 21.9 0 0 

C R1022 35.9 61 .9 58 45.8 34.5 27.9 27.3 15.6 0 0 

C_R1023 33.6 60.1 56.2 44 32.3 24.8 22.6 5.8 0 0 

C_R1024 34.4 61.1 57.1 44.6 32.8 25.4 23.1 6.1 0 0 

C R1025 32.3 59.6 55.6 42.6 30.2 22 18.6 0 0 0 

C R1026 32.9 60 55.9 43.1 31 23.1 20.4 3.2 0 0 

C_R1027 33.3 60.2 56.2 43.5 31.5 24 21.8 6.2 0 0 

C R1028 32.2 59.6 55.5 42.5 30 21 .8 18.3 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 34.4 60.8 56.8 44.4 32.9 25.9 24.9 12.5 0 0 

C_R1030 35.8 61.4 57.5 45.5 34.4 28 28 18.2 0 0 

C_R1031 35.2 61.4 57.4 45.2 33.7 26.9 26 14.8 0 0 

C_R1032 36.5 61.8 57.9 46.1 35.1 28.9 29.3 21 .2 0 0 

CR1033 36.3 61.7 57.8 45.9 34.9 28.7 29 19.8 0 0 

C_R1034 36.3 61.5 57.7 45.7 34.8 28.7 29.2 20.6 0 0 

C_R1035 37 61.7 57.8 46.2 35.4 29.6 30.7 23.8 0 0 

C_R1036 37.2 61 .6 57.8 46.4 35.6 29.9 31 24.1 0 0 

C_R1037 35.6 60.9 57 45.1 34.1 28.1 28.4 19.5 0 0 

C_R1038 41 63.5 59.9 49.7 39.3 34.2 35.9 30.3 9.8 0 

C_R1039 38.4 62.4 58.7 47.4 37.1 31.6 32.6 24.4 0 0 

C_R1040 40.4 64.1 60.3 49.3 38.6 33.2 34.7 29.1 7.8 0 

C_R1041 38.4 61.6 57.9 47.4 37 31.7 33 26.3 0.7 0 

C_R1042 39.9 63.4 59.7 48.8 38.3 32.9 34.4 28.2 4.8 0 

C_R1043 35.7 61.8 57.9 45.8 34.4 27.6 26.5 14.6 0 0 

CR1044 37.8 62.9 59.1 47.6 36.8 30.6 30.5 20.2 0 0 

C_R1045 39.2 63.7 59.9 48.4 37.7 31.9 32.9 25.7 0 0 

C_R1046 36.9 61.5 57.8 47.1 36.5 30.1 29.3 16.2 0 0 

C_R1047 33.7 60.5 56.5 43.8 31.9 24.5 22.7 7.3 0 0 

C_R1048 34.5 61 57 44.6 32.9 25.7 24.3 10.4 0 0 

C_R1049 33.8 60.6 56.6 44 32.1 24.6 22.5 6.5 0 0 

C_R1050 32.9 60.1 56 43.2 30.9 22.9 19.8 0.7 0 0 

C_R1051 32.6 59.9 55.9 42.9 30.5 22.3 18.7 0 0 0 

C_R1052 32.3 59.7 55.6 42.7 30.1 21.7 17.7 0 0 0 

C_R1053 32.2 59.6 55.5 42.5 29.9 21.5 17.4 0 0 0 

C_R1054 32.2 59.6 55.5 42.5 29.9 21.5 17.4 0 0 0 

C_R1055 32 59.5 55.4 42.3 29.7 21.1 16.8 0 0 0 

C_R1056 31 .8 59.3 55.2 42.2 29.5 20.8 16.4 0 0 0 

C_R1057 31.8 59.3 55.2 42.2 29.5 20.8 16.3 0 0 0 

C_R1058 31.1 58.9 54.7 41.4 28.4 19.4 14.3 0 0 0 

C_R1059 31 .2 58.9 54.7 41 .4 28.5 19.5 14.6 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_R1060 31 .6 59.2 55 41.9 29.1 20.3 15.7 0 0 0 

C_R1061 31.7 59.3 55.2 42 29.3 20.7 16.3 0 0 0 

C_R1062 31.8 59.4 55.3 42.1 29.4 20.7 16.2 0 0 0 

C_R1063 31 .9 59.4 55.3 42.2 29.5 20.9 16.4 0 0 0 

C_R1064 31.4 59.1 54.9 41 .6 28.7 19.7 14.6 0 0 0 

C_R1065 31.6 59.2 55.1 41.9 29.1 20.3 15.8 0 0 0 

C_R1066 32.8 60 55.9 43.1 30.8 22.8 20 1.8 0 0 

C_R1067 33.4 60.3 56.3 43.6 31.6 24 21.9 5.7 0 0 

C_R1068 32 59.2 55.1 42.1 29.8 21.9 19.3 2.5 0 0 

CR1069 31.3 58.8 54.6 41 .5 28.8 20.4 16.8 0 0 0 

C_R1070 31 58.7 54.5 41.2 28.4 19.7 15.6 0 0 0 

C_R1071 35.8 61 57.1 45.3 34.5 28.6 29 19.8 0 0 

C_R1072 36.9 62.7 58.8 47 35.9 29.3 28.2 13.8 0 0 

C_R1073 31 .3 59 54.8 41 .5 28.6 19.8 14.9 0 0 0 

C_R1074 31 .3 59 54.8 41 .6 28.7 19.8 14.9 0 0 0 

C_R1075 31 .3 59 54.9 41 .6 28.7 19.8 15 0 0 0 

C_R1076 31.4 59 54.9 41.7 28.8 19.9 15.1 0 0 0 

C_R1077 31.4 59.1 54.9 41.7 28.8 20 15.1 0 0 0 

C_R1078 31.4 59.1 54.9 41.7 28.8 20 15.2 0 0 0 

C_R1079 31 .5 59.1 55 41 .8 28.9 20.1 15.4 0 0 0 

C_R1080 31.5 59.1 55 41.7 28.9 20.1 15.3 0 0 0 

C_R1081 31.4 59.1 54.9 41.7 28.9 20 15.3 0 0 0 

C_R1082 31.4 59 54.9 41.7 28.8 20 15.2 0 0 0 

C_R1083 31.4 59 54.9 41.7 28.8 19.9 15.2 0 0 0 

C_R1084 31 .5 59.1 55 41.8 28.9 20.1 15.5 0 0 0 

C_R1085 31.5 59.1 55 41 .8 29 20.2 15.5 0 0 0 

C_R1086 31.5 59.1 55 41 .8 29 20.2 15.6 0 0 0 

C_R1087 31.2 58.9 54.8 41.5 28.5 19.6 14.7 0 0 0 

C_R1088 31.2 58.9 54.8 41.5 28.6 19.6 14.7 0 0 0 

C_R1089 31 .3 59 54.8 41 .5 28.6 19.7 14.7 0 0 0 

C_R1090 31.3 59 54.8 41.6 28.6 19.7 14.8 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 

CR1091 31 .3 59 54.9 41 .6 28.7 19.8 14.8 0 0 0 

C_R1092 31 .3 59 54.9 41 .6 28.7 19.8 14.9 0 0 0 

C_R1093 31.4 59 54.9 41 .6 28.7 19.9 15 0 0 0 

C_R1094 31.2 58.9 54.8 41 .4 28.5 19.5 14.5 0 0 0 

C_R1095 31.2 58.9 54.8 41 .5 28.5 19.6 14.6 0 0 0 

C_R1096 31 .3 58.9 54.8 41 .5 28.6 19.6 14.6 0 0 0 

C_R1097 31.3 59 54.8 41.5 28.6 19.7 14.7 0 0 0 

C_R1098 31.3 59 54.8 41.6 28.6 19.7 14.7 0 0 0 

C_R1099 31 .3 59 54.9 41.6 28.7 19.8 14.8 0 0 0 

C_R1100 31 .2 58.9 54.7 41.4 28.5 19.5 14.4 0 0 0 

C_R1101 31.2 58.9 54.8 41 .5 28.5 19.5 14.4 0 0 0 

C_R1102 31 .2 58.9 54.8 41.5 28.5 19.5 14.5 0 0 0 

CR1103 31 .3 59 54.8 41.5 28.6 19.6 14.6 0 0 0 

C_R1104 31 .5 59.1 55 41 .8 29 20.1 15.3 0 0 0 

C_R1105 31 .5 59.2 55 41.8 29 20.2 15.4 0 0 0 

C_R1106 31 .6 59.2 55.1 41 .9 29 20.2 15.4 0 0 0 

C_R1107 31 .6 59.2 55.1 41.9 29 20.2 15.4 0 0 0 

C_R1108 31 .6 59.2 55.1 41 .9 29.1 20.3 15.5 0 0 0 

C_R1109 31 .6 59.2 55.1 41.9 29.1 20.3 15.6 0 0 0 

CR1110 31 .7 59.2 55.1 41 .9 29.1 20.4 15.6 0 0 0 

C_R1111 31.7 59.3 55.1 42 29.2 20.4 15.7 0 0 0 

C_R1112 31 .7 59.3 55.2 42 29.2 20.5 15.8 0 0 0 

C_R1113 31.7 59.3 55.2 42 29.3 20.5 15.8 0 0 0 

C_R1114 31 .8 59.3 55.2 42.1 29.3 20.5 15.9 0 0 0 

C_R1115 31.8 59.3 55.2 42.1 29.3 20.7 16.1 0 0 0 

C_R1116 31 .9 59.4 55.3 42.2 29.5 20.9 16.4 0 0 0 

C_R1117 31.9 59.4 55.3 42.2 29.5 20.8 16.3 0 0 0 

C_R1118 31.9 59.4 55.3 42.2 29.5 20.9 16.5 0 0 0 

C_R1119 31 .8 59.3 55.2 42.1 29.3 20.6 16 0 0 0 

C_R1120 31 .8 59.3 55.2 42.1 29.3 20.6 16.1 0 0 0 

C_R1121 31 .8 59.4 55.3 42.1 29.4 20.7 16.1 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_R1122 31 .8 59.4 55.3 42.1 29.4 20.7 16.2 0 0 0 

C_R1123 32.6 59.9 55.8 42.9 30.5 22.2 18.5 0 0 0 

C_R1124 32.6 59.9 55.8 42.9 30.4 22.1 18.4 0 0 0 

C_R1125 32.5 59.9 55.8 42.9 30.4 22.1 18.4 0 0 0 

C_R1126 32.5 59.8 55.8 42.8 30.3 22 18.3 0 0 0 

C_R1127 32.5 59.8 55.7 42.8 30.3 22 18.1 0 0 0 

C_R1128 32.4 59.8 55.7 42.7 30.2 21 .9 18 0 0 0 

C_R1129 32.4 59.8 55.7 42.7 30.2 21 .8 17.9 0 0 0 

C_R1130 32.4 59.7 55.7 42.7 30.1 21.7 17.8 0 0 0 

C_R1131 32.3 59.7 55.6 42.7 30.1 21.7 17.7 0 0 0 

C_R1132 32.3 59.7 55.6 42.6 30 21 .6 17.5 0 0 0 

C_R1133 32.1 59.5 55.4 42.5 29.9 21 .5 17.3 0 0 0 

C_R1134 32.3 59.7 55.6 42.6 30 21 .6 17.6 0 0 0 

C_R1135 32.3 59.7 55.6 42.6 30.1 21.7 17.7 0 0 0 

C_R1136 32.4 59.7 55.7 42.7 30.1 21.7 17.8 0 0 0 

C_R1137 32.4 59.8 55.7 42.7 30.2 21 .8 17.9 0 0 0 

C_R1138 32.3 59.7 55.6 42.6 30 21 .6 17.5 0 0 0 

C_R1139 32.3 59.7 55.6 42.6 30.1 21 .6 17.6 0 0 0 

C_R1140 32.3 59.7 55.6 42.6 30.1 21 .7 17.7 0 0 0 

C_R1141 32.4 59.7 55.7 42.7 30.1 21.7 17.8 0 0 0 

C_R1142 32.1 59.5 55.4 42.5 29.9 21 .5 17.4 0 0 0 

C_R1143 32.2 59.5 55.5 42.6 30 21 .5 17.5 0 0 0 

C_R1144 32.3 59.7 55.6 42.6 30 21 .6 17.6 0 0 0 

C_R1 145 32.3 59.7 55.6 42.6 30.1 21.7 17.7 0 0 0 

C_R1146 32.1 59.5 55.4 42.5 29.9 21.4 17.3 0 0 0 

C_R1147 32.3 59.7 55.6 42.6 30 21 .5 17.5 0 0 0 

C_R1148 32 59.4 55.3 42.3 29.7 21 .1 16.9 0 0 0 

C_R1149 32 59.4 55.3 42.4 29.8 21 .2 17 0 0 0 

CR1150 32.1 59.4 55.4 42.4 29.8 21 .3 17.1 0 0 0 

C_R1151 31 .9 59.3 55.2 42.2 29.5 20.9 16.5 0 0 0 

C_R1152 31.9 59.3 55.3 42.2 29.6 21 16.6 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_R1153 31.9 59.4 55.3 42.3 29.6 21 16.7 0 0 0 

C_R1154 32 59.4 55.3 42.3 29.7 21 .2 16.9 0 0 0 

C_R1155 31.8 59.1 55.1 42.2 29.7 21.2 17.1 0 0 0 

C_R1156 31 .9 59 55 42.5 29.8 21.3 17.2 0 0 0 

C_R1157 32.2 59.6 55.5 42.5 29.9 21.4 17.3 0 0 0 

CR1158 31.9 59.4 55.3 42.3 29.6 21 16.7 0 0 0 

C_R1159 32 59.4 55.3 42.3 29.7 21.1 16.9 0 0 0 

C_R1160 31.8 59.3 55.2 42.2 29.5 20.9 16.4 0 0 0 

C_R1161 31.9 59.3 55.2 42.2 29.6 20.9 16.5 0 0 0 

C_R1162 31 .9 59.4 55.3 42.2 29.5 20.9 16.4 0 0 0 

C_R1163 31 .9 59.4 55.3 42.2 29.5 20.9 16.5 0 0 0 

C_R1164 31 .9 59.3 55.3 42.2 29.6 20.9 16.5 0 0 0 

C_R1165 31.9 59.4 55.3 42.3 29.6 21 16.6 0 0 0 

C_R1166 31.9 59.4 55.3 42.3 29.7 21 .1 16.7 0 0 0 

C_R1167 32 59.4 55.3 42.3 29.7 21 .1 16.8 0 0 0 

C_R1168 32 59.4 55.3 42.3 29.7 21.1 16.8 0 0 0 

C_R1169 32 59.4 55.3 42.4 29.7 21.2 16.9 0 0 0 

C_R1170 32 59.4 55.4 42.4 29.8 21.2 17 0 0 0 

CR1171 32 59.4 55.3 42.3 29.7 21.1 16.8 0 0 0 

C_R1172 32 59.4 55.3 42.3 29.7 21.2 16.9 0 0 0 

C_R1173 32 59.4 55.3 42.3 29.7 21.2 16.9 0 0 0 

C_R1174 32 59.4 55.4 42.4 29.8 21 .3 17 0 0 0 

C_R1175 32.1 59.5 55.4 42.4 29.8 21.3 17.1 0 0 0 

C_R1176 32.1 59.5 55.4 42.5 29.9 21.4 17.3 0 0 0 

C_R1177 32.1 59.5 55.4 42.5 29.9 21.5 17.4 0 0 0 

C_R1178 32.1 59.5 55.4 42.4 29.9 21.4 17.2 0 0 0 

C_R1179 32.1 59.5 55.4 42.4 29.9 21.4 17.2 0 0 0 

C_R1180 32 59.4 55.4 42.4 29.8 21.3 17 0 0 0 

C_R1181 32.1 59.5 55.4 42.4 29.9 21.3 17.1 0 0 0 

CR1182 32.1 59.5 55.4 42.4 29.9 21.4 17.2 0 0 0 

CR1183 32.2 59.7 55.6 42.5 30 21 .5 17.3 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 32.2 59.7 55.6 42.6 30 21.5 17.4 0 0 0 

C_R1185 32.3 59.7 55.6 42.6 30 21 .6 17.5 0 0 0 

C_R1186 32.2 59.7 55.6 42.6 30 21.5 17.4 0 0 0 

C_R1187 32.2 59.6 55.6 42.5 30 21.5 17.3 0 0 0 

CR1188 32.1 59.5 55.4 42.5 29.9 21.4 17.2 0 0 0 

C_R1189 31.9 59.4 55.3 42.3 29.7 21.1 16.7 0 0 0 

C_R1190 32 59.5 55.4 42.3 29.6 21 16.6 0 0 0 

C_R1191 32 59.5 55.4 42.3 29.7 21 .1 16.7 0 0 0 

C_R1192 31 .9 59.4 55.3 42.2 29.5 20.9 16.4 0 0 0 

C_R1193 32 59.5 55.4 42.3 29.6 21.1 17.1 0 0 0 

C_R1194 33.2 60.2 56.2 43.4 31.2 23.5 21.1 4 0 0 

C_R1319 31.1 58.3 54.2 41.2 29.1 21.6 19.4 2.3 0 0 

C_R1320 32.4 59.4 55.4 42.6 30.5 23 21 6 0 0 

C_R1322 41.6 64.8 61.1 50.4 40.1 34.9 36.2 29.6 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 mi2 (41.32 km2

) of eastern Champaign County and 35.96 mi2 (93.13 km 2
) 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 model1.5sle and the GE 2.5xl. This risk 
assessment is applicable to both models. 

The GE model1.5sle 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 
mIs, 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 BHE Environmental, Inc. 
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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 mi2 (1.26 km2

), 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): 

• 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; 

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

• 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 

• 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 informat ion provided by 
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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 Iowa, 
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 251 G 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 251 G 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 251 G 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 5rF (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. soda/is) 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 (Romme 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 (Romme 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 II 
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). In winter (October/November through March/April), 
this species hibernates in caves and mines. It 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 ale 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. IUdfugus) 

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 [Pip;strellusJ 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. dnereus) 

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). 

Chiropteran Risk Assessment 8 BHE Environmental, Inc. 
California Ridge Wind Generation Facility 



CONTAINS SENSITIVE BIOLOGICAL DA TA - NOT FOR PUBLIC DISTRIBUTION OR DISCLOSURE 

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 humera[is) 

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: 

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

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

• 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 (PII), 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 PII 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 PII score was not generated as part of this desktop assessment, and a PII score 
was not determined. Based upon habitat conditions at the California Ridge project planning 
area, the PII 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: 

• hoary bat (40.7 percent), 

• eastern red bat (21.2 percent), 

• silver-haired bat (15.4 percent), 

• eastern pipistrelle (8.0 percent), 

• little brown bat (6.0 percent), and 

• 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 

Chiropteran Risk Assessment 11 BHE Environmental, Inc. 
California Ridge Wind Generation Facility 



CONTAINS SENSITIVE BIOLOGICAL DATA - NOT FOR PUBLIC DISTRIBUTION OR DISCLOSURE 

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 Iowa 
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 Iowa site in Iowa) 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 Iowa site in Iowa, 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 Iowa; 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 Iowa, 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 at. 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. 

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

• 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). 
• 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. 

• 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 

Buffalo Ridge 
Feature (Champaign and 

(Champaign and Crescent Ridge Lincoln (Lincoln and Top of Iowa 

Vermilion Cos., IL) 
Vermilion Cos., (Bureau Co., IL) (Kewaunee Co., WI) 

Pipestone Cos., MN) 
(Worth Co., IA) 

IL) 

Minnesota and 
Northeastern 

Iowa 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 
Towers located 

Towers to be placed Towers to be of glacial till 
Towers located on ridge in agricultural 

Towers located in consisting of terminal areas 
Position in open agricultural placed in open 

agricultural areas 
approximately 30-60 m 

moraines and stream surrounded by 
areas agricultural areas (98-197 ft) above the 

dissected lands grasslands and 
surrounding lowlands 

wetlands 

Approximate 366-396 m 
average 209-239 m 209-239 m 

274 m (900 ft) 
240-270 m 546-610 m 

elevation (686-775 ft) (686-775 ft) (787-886 ft) (1,791-2001 ft) (1,200 - 1,300 

(above msl) ft) 

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. 

California Ridge California Ridge 
Buffalo Ridge 

Feature (Champaign and 
(Champaign and Crescent Ridge Lincoln 

(Lincoln and 
Top of Iowa 

Vermilion Cos., IL) 
Vermilion Cos., (Bureau Co., IL) (Kewaunee Co., WI) 

Pipestone Cos., MN) 
(Worth Co., IA) 

IL) 

Phase 1: 10 turbine strings 
each with 3 - 20 turbines 

spaced at 91-183 m (298-600 
ft) intervals 

14 WPS turbines in 3 
(73 turbines total) 

Irregular array along rows within 1.5 km of 
Phase 2: 26 turbine strings 

89 turbines each with 2 - 12 turbines 
Turbine 

Data not available Data not available 
9-mile ridge, one another; 17 MGE 

spaced at 100-200 m (328-
spread across 

string(s) installed in 2 turbines in 2 irregular 
656 ft) intervals 

865 ha in an 
phases. clusters approximately 

(143 turbines total) 
irregular array 

3.5 km apart 
Phase 3: 36 turbine strings 

each with 2-13 turbines 
spaced at 250-500 m (820-

1640 ft) intervals 
(138 turbines total) 

Hub height 80 m (262 ft) 100 m (328 ft) 78 m (256 ft) 65 m (213 ft) 
Phase 1: 36 m (118 ft) 

72 m (237 ft) 
Phase 2 and 3: 50 m (164 ft) 

Phase 1: 33 m (108 ft) 
Rotor diameter 77 m (252 ft) 100 m (328 ft) 82 m (269 ft) 47 m (154 ft) Phase 2 and 3: 46 and 48 m 52 m (171 ft) 

(151-157 ft) 

Phase 1: 53 m 

Max. rotor 
(174ft) 

height 
119 m (390 ft) 150 m (492 ft) 119 m (390 ft) 89 m (292 ft) Phase 2 and 3: 98 m (322 ft) 

74 m (243 ft) or 
73 m (240 ft) 

Min. rotor 
Phase 1: 19.5 m (70 ft) 

height 
42 m (138 ft) 50 m (164 ft) 37 m (121 ft) 42 m (138 ft) Phase 2 & 3: 26 m (85 ft) 46m(151ft) 

or 27 m (88 ft) 
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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 Buffalo Ridge 

Feature (Champaign and 
(Champaign and Crescent Ridge Lincoln 

(Lincoln and 
Top of Iowa 

Vermilion Cos., (Bureau Co., IL) (Kewaunee Co., WI) (Worth Co., IA) 
Vermilion Cos., IL) 

IL) 
Pipestone Cos., MN) 

Phase 1: 855 m2 per turbine; 
62,437 m2 total 2,124 

Rotor swept 4,654 m21turbine 7,854 m21 turbine 5,281 m21turbine 1,735 m21turbine Phase 2: 1,735 m2 average m21turbine 
area 618,982 m2 total 628,320 m2 total 174,273 m2 total 53,785 m2 total per turbine; 248,105 m2 total 189,036 m2 

Phase 3: 1,735 m2 average total 
per turbine; 239,430 m2 total 

Operating 
20.4 Unavailable 14.4 28.5 

Phase 1: 14 to 50 
15 or 22 

rotor rpm Phase 2 and 3: 16 to 30 

Turbine cut in 3.5 m/s 3.5 m/s 3.5 m/s 4.0 m/s 
Phase 1: 4.0 m/s (9 mph) 

Data not 
speed (7.9 mph) (7.9 mph) (7.9 mph) (8 .9 mph) 

Phase 2 and 3: 3.6 m/s (8 
available 

mph) 

Per FAA Phase 1: no lighting 

Lighting Per FAA regulations regulations 10 of 33 turbines 
Data not available Phase 2: 6 turbines lighted 

46 of 89 towers 
lighted lighted 

Phase 3: 69 turbines lighted 

Bat species in Hoary bat 

the region Eastern red bat Hoary bat (28%) 
(bats listed for 

Hoary bat 
Eastern pipistrelle Eastern red bat 

all sites other Big brown bat (23.5%) 
than California 

Eastern red bat Silver-haired bat Hoary bat (67%) 
Little brown 

Ridge are 
Eastern pipistrelle Little brown bat Hoary bat (38.1 %) Eastern red bat (37.5%) Eastern red bat (17%) 

bat (23.5%) 
those species 

Big brown bat N. long-eared bat Silver-haired bat Hoary bat (34.7%) Silver-haired bat (3%) 
Silver-haired 

detected in 
Silver-haired bat Indiana bat (28.6%) Silver-haired bat (18.1 %) Big brown bat (3%) 

bat (11.8%) 
mortality Little brown bat Evening bat Eastern red bat Myotis spp. (8.3%) Eastern pipistrelle (2%) 

Big brown bat 
searches. 

N. long-eared bat (28 .6%) Big brown bat (1.4%) Little brown bat (2%) 
(10.5%) 

Indiana bat 
Percent of Evening bat 

Eastern 
total detected pipistrelle 

mortality is (2.6%) 
indicated). 

Chiropteran Risk Assessment BHE Environmental , Inc. 
California Ridge Wind Generation Facility 



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 1 Champaign Vermilion 
County2 Countl 

Summer Winter Migration 

Indiana bat Federal: endangered 
Yes No Yes No Yes (Myotis sodalis) IL: endangered 

Northern long-eared bat 
None Yes No Yes Yes Yes (Myotis septentrionalis) 

Little brown bat 
None Yes No Yes Yes Yes 

(Myotis luci/ugus) 

Eastern pipistrelle 
None Yes No Yes Yes Yes (Perimyotis sub/lavus) 

Big brown bat 
None Yes Yes Yes3 Yes Yes 

(Eptesicus /uscus) 

Eastern red bat 
None Yes No Yes Yes Yes 

(Lasiurus borealis) 

Hoary bat 
None Yes No Yes Yes Yes 

(Lasiurus cinereus) 

Silver-haired bat 
None Yes No Yes Yes Yes 

(Lasionycteris noctivagans) 

Evening bat 
None Yes No Yes Yes Yes (Nycticeius humeralis) 

lBased upon speC1es range maps and natural h1story. 
2Data obtained from the Illinois Natural History Survey (known bat captures documented) and the Illinois Department of Public Health and the Illinois 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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California Ridge 

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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1 
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Photo 1. Typical agricultural land use 5 miles north of Muncie. 

Photo 3. Typical degraded, channeled/grassy watercourse 7.2 
miles north of Muncie. Drains into Collison Branch of the Middle 

Fork Vermilion River. 

Photo 2. Typical agricultural drain 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. 



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. 

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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j Range of Eptesicus fuscus in the 
I eastern United States 

j Range of Lasiurus borealis in the 
~-J eastern United States 

Bat Range data obtained from - http://www.natureserve.org/getData/mammaIMaps.jsp (06/21/2005) 



n 

Range of Lasiurus cinereus in the 
eastern United States 

nge of Lasionycteris noctivagan 
n the eastern United States 

Bat Range data obtained from - http://www.natureserve.org/getData/mammaIMaps.jsp (06121/2005) 



Range of Nycticeius humeralis 
in the eastern United States 

Range of Myotis septentrionalis 
in the eastern United States 

Bat Range data obtained from - http://www.natureserve.org/getData/mammaIMaps.jsp (06121/2005) 



Range of Myotis lucifugus in the 
eastern United States 

Range of Pipistrellus 
in the eastern United States 

Bat Range data obtained from - http://www.natureserve.org/getData/mammaIMaps.jsp (06/21/2005) 



Range of Myotis sodalis in the 
eastern United States 

Bat Range data obtained from - http://www.natureserve.org/getData/mammaIMaps.jsp (06/21/2005) 



Worth County, Iowa - Top of Iowa 
Kewaunee County, Wisconsin - Lincoln 
Bureau County, Illinois - Crescent Ridge 
Lincoln and Pipestone Counties, Minnesota - Buffalo Ridge 

Figure 3. Nearby wind energy generation facilities at which bat mortality studies 
have been completed. 
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Ecoregion Sections 

Central Dissected Till Plains 0 Northern Great Lakes 

~ Central Loess Plains D Northern Minnesota Et Ontario 1---------/ 

o Central Till Plains, Beech-Maple 0 Northern Minnesota Drift and 

o Central Till Plains, Oak-Hickory Lake Plams 

Interior Low Plateau, Shawnee 0 Northern Superior Uplands 

Hills 0 Ozark Highlands 

Lake Agassiz, Aspen Parklands 0 Red River Valley 

Minnesota Et NE Iowa Morainal, 0 Southern Superior Uplands 
Oak Savannah 

Mississippi Alluvial Basin 

North Central U.S. Driftless 

,--, Southwestern Great Lakes 
L----1 Morainal 

o Upper Gulf Coastal Plain 

o Western Superior Section 

Worth County, Iowa - Top of Iowa 
Kewaunee County, Wisconsin - Lincoln 
Bureau County, Illinois - Crescent Ridge 
Lincoln and Pipestone Counties, Minnesota - Buffalo Ridge 

4. Ecoregion Sections at California Ridge and other nearby wind energy generation 
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Barry Eaton 

Calhoun 

PaulCling 

Blackford Jay 

Delaware 
I 

Randolph 

L,...--t-I .......... -r-l Henry 

County with Indiana bat occurrence in: 

o Summer 

D Winter 

o Summer and Winter 

Figure 5. Counties in which the Indiana bat (Myotis soda/is) occurs near the proposed 
planning area for the California Ridge wind energy generation facility, Champaign and 
Vermilion counties, Illinois. 

Project No. 1664.019 January 2009 





" 
./ 

.... . ,.-.. ~ .. ~ . .. 
'. 

.. ' 

-, 

l 
" . 

·~·-·i 
'. 

j. 
: 

./ 
( 

,. 
" . , .. 

.. 
I 
L .. 

o 
o 

: 0 

, , 

.,-: 

': --~ 

"'. 

" -, 
! 

I
J 

" 

Legend 

Illinois Natural Areas 
Inventory (INAI) 

Illinois Nature Preserves 
Commission (INPC) 

Proposed Planning Area 

- ~ ( Proposed Planning Area 
\ ,..; 5-mile buffer 

. 
I I, 
I 
! 

- i-
-~ 
i 

J 

'" ' 

r ':.' . ~ 

" It 
;- I : 
!!...;:. 

0> ... 
-.-, :~!--~ -_ l~ 

I • 

, ~ ( 
~ . « , 

' f" • 

r t_ I, 
. ..--' - Muncie --,--J.I,-_.:... .... _-.... 

, . Royal ,' 

- !I--.. , 

• I 

~'-'T" ... _. 

f 

, I 

Ii ' / .. 
.' ro .~ 

(j) ... 
~ 
I 
W 
f-
<{ 
f-
UJ 

:::: _ _ . 1_- ~. __ 

...... - -

~km'n'eiSJr~tdSeePJ ~
[L~nd: ian1ij W!ltdJJ'lR~ser~ 

.... __ -+-__ .... Kinney·s Ford -Seep 

•• 1 

! 

.I:: -
• ·-.... L. ~ ,', 

.~ t 

i 
,/ r 

I ... 
of the Vernl"ilio.o River 

' .;, I .... .;. .... 
.... 

\ , 
", 

Figure 6. Illinois Natural Heritage Database results within 5 miles of the proposed planning area for the California Ridge wind energy generation facility, Champaign and 
Vermilion counties, Illinois. 

January 2009 Project No. 1664.019 
2 o 

Miles 

2 4 
Base Map: USGS 7.5 Minute Topographic Maps 

Gifford, Penfield, Flatville, Royal, Collison quads, Illinois 

, l. 
I 

.. ' 

. , . 

1-- - -. 









Biological Screening Report for the California Ridge Wind 
Resource Area, Champaign and Vermilion Counties, Illinois 

Prepared for: 

Invenergy LLC 
One South Wacker Drive 

Suite 2020 
Chicago, Illinois 60606 

Prepared by: 

Rhett E. Good, Jason P. Ritzert, and Michelle Carder 
Western EcoSystems Technology, Illc. 

804 North College Ave, Suite 103 
Bloomington, Indiana 47404 

WEST, Inc. 
October 1, 2009 



California Ridge Biological Screening Report 

Executive Summary 

At the request ofHDR 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 
Illinois 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 Com 
Belt Plains Ecoregion, which encompasses a large portion of central Illinois. 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 com, 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 Commission 
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. October I, 2009 
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central Illinois. 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 concerns expressed by wildlife agencies and county officials. 

Western EcoSystems Technology, Inc. ii October I, 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 ofHDR 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 I). 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 concerning 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 I). Additional visits to the site were made during the 
course of regular fixed-point count bird surveys between March 9 - September 30, 2009. 

2009. 

Calcarius 

Killdeer Charadrills 

House Passer domesticlls 

blackbird 
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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 Vermilion Counties, Illinois (Figure I). The Site falls within the Central Com 
Belt Plains Ecoregion, which encompasses a large portion of central Illinois (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 com, soybeans and livestock. Approximately the eastern 116 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 
Vermilion 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 dominates 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 
(INAI) 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 com 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 (com 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 
were obtained from USGS land cover data from satellite 

Open Water 8.44 0.Q3 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 80.01 0.09 

Developed, High Intensity 7.27 0.02 24.68 0.03 

Deciduous Forest 205.38 0.61 6,711.96 7.43 

Grassland 1.02 <0.01 258.47 0.29 

PasturelHay 403.12 1.20 1,958.79 2.17 

Crops 31,089.30 92.72 75,853.60 84.00 

Wetlands 1.33 14 

Total 

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 (Filipendula rubra; state endangered) and Wolfs 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 Illinois 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. Concerns 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 the project and Evaluation Areas. Data were 

obtained from T<C'~~"~'"~~~~~~~m~~~~~ 

23.92 53.4 450.39 47.40 

6.51 14.5 70.55 7.43 

0.1 304.71 32.07 

0.01 

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 (com 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-horned owl (Bubo virginian us), and eastern screech
owl (Otus asio). Northern harrier (Circus cyaneus) 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 (Asio jlammeus) 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 defmed 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 defmed 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 from 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 [APWRA]) 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 (Spermophilus 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 (Peromysclls 
manicuiatus) 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 nocturnal 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 krn per hour (targetslkmlhr) with a mean 
of 281 targetslkmlhr. For the fall, the range was from 170 to 380 with a mean of 202 
targetslkm/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 I 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, Illinois (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 5. Composition of identified avian fatalities at existing wind farms in the upper 
Midwest 

Waterfowl 

Shorebirds 

Upland gamebirds 
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I Raptors 2 2.4 

Total 85 100 

Within Illinois, the USFWS and the IDNR have also expressed concern over the potential 
impacts of wind-energy development on the American golden-plover (Pllivialis dominica) and 
Smith's longspur (Calcarills pictlls). 

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 longest 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 fmds 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 
indicate which increases the possibility of them occurring in the Site (K. Shank, IDNR, pers. 
comm.). 

Smith 's Longspllr 
Less is 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 most terrestrial 
ecosystems and are the most often reported as fatalities at wind power facilities (NRC 2007). The 
Audubon Society lists Important Bird Areas (lBA's) that are sites providing essential habitat for 
one or more species of bird (www.audubon.orglbird/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 Ian) long, and all birds seen or 
heard are tallied for a three-minute period every half mile (0.8 Ian) 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, northern harrier, red-tailed hawk, American kestrel and great 
homed owl (http://www.pwrc.usgs.gov/bbsappslindex.cfm). In 2005, 1,982 individuals 
compnsmg 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 (Agelaius phoeniceus) , common grackle (Qlliscalus quiscula), 
European starling (StUYllllS vlligaris), American robin (Turdlls migratorius), mourning 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 longicallda), loggerhead shrike 
(Lallius llldovicianus), 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 concern 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 (A nas platyrhYllchos), Canada goose (Branta canadensis), and 
common goldeneye (Bucephala clallgula). 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 (Plellrobema clava) in the Middle Fork of the Vermilion River, 
approximately 400 m to the east of the Site. The northern riffleshell (Epioblasma torlliosa 
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 
9!;!!!!!~ Illinois. 

Whooping Crane 
Grus ameriCQllliS 

Eastern Prairie Fringed 
Platanthera 

Prairie Bush Clover 

Pfeurobema clava 

Northern Mussel 
Epioblasma toru/osa rallgiana 

x 

FT 

EX 

Breeds in Wisconsin, and winters in 
Florida. May utilize wetland areas, lakes, 

and small farm ponds for roost sites 
during migration, and may feed in crop 
fields. 

Dry to mesic prairies 
with 

or gravel bottoms 

Medium to large rivers in gravel. 

Population. Results ITom U.S. Fish and Wildlife Service (USFWS 2008a). 

Whooping crane 

Some potential occurs 
for birds to occur in 
wetland areas or ponds 
during migration. 

occurs 

Possibly occurs along 
railroad 

for this species to occur 
if streams in the project 
have suitable substrates. 

None; extirpated but 

being re-introduced in 
future. 

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. Corn 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 Ilutans), 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 fme 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 stream 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-introduce 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. 

Tomanthera auricu/ala 

Filipelldula rubra 

Royal Catchfly 
Silene regia 

sangamollensis 

SE 

SE 

and prairie-like glades, barrens, and 
openings; extant occurrences are 
associated with degraded prairie 
pastures, formerly cultivated fields, 

with wetlands or 

Grows mainly in fens, calcium rich 
peat producing wetlands; clones may 
also be found in wet woodlands and 

Habitats 
prairies, openings in upland forests, 
savannas, scrubby barrens, and open 

roadsides and railroads. 
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presence on 

verge. 

potential exists for presence on 

verge. 

Possibly occurs in woodlots 
associated with waterbodies or along 
the railroad verge. 

Some exists for presence 
Site. 
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Bald Eagle ST Isolated and undisturbed areas Unlikely to breed within the Site, but 
HaliaeetlIs usually near large rivers or lakes. may fly through the Site. 

BamOwl SE Found in primarily open habitats: Some potential to occur, however, this 
Tyto alba grasslands, deserts, marshes, and species is more common in southern 

fields. Illinois. 
Black-billed Cuckoo CT Interior thickets of forest. Unlikely to breed within the site, but 
Coccyzus may occur during migration. 

Sparrow ST Restricted to damp, grassy meadows Potentially present in winter or 
Ammodrallus with old matted vegetation and a migration, but suitable nesting habitat 
hel1slowii variety of weeds and other is limited. 

Least Bittern ST Shallow freshwater lakes and/or Possible during the breeding season or 
Ltobrychus exilis marshes with tall and dense emergent migration. 

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 

lawns and resident. 

Northern present or 
Circlis cyaneus marshes. but suitable nesting habitat 

Short-eared Owl SE Large tracts of native grassland present in winter or 
Asio jlammells habitats and on marshes and prairies. but suitable nesting habitat 

SE Requires large grasslands for nesting. summer resident and 
~--'1 

Franklin's Ground ST Colonial species. Occurs in mixed Possibly occurs in grassy areas such 
Squirrel height, fallow grassland vegetation as roadside edges. 

such as un-mowed fields, road and 

to occur 

to occur 

Gravel Chub ST to occur 
Erimystax x-punctatlls large rivers. Site. 
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Iowa Darter 
Etheostorna exile 

Northern Madtom 
Notllrtls stigmosus 

Smooth Softshell 
Turtle 

Hemidactylium 
scutatum 

Silvery Salamander 
Ambystoma platineu11l 

Calephilis muticum 

Clubshell 
Pleurobema clava 

ST 

SE 

SE 

SE 

CE 

SE 

SE 

SE 

Vegetated lakes, pools of headwaters, 
creeks & small-medium rivers. 

Mixed sand and rock riffles and runs 
with debris in small-large, often swift 
rivers. 

pools of 

Larger stream and rivers with sandy 
substrates and sand bars. 

Vicinity of two shallow vernal ponds 
in a mesic oak-sugar maple-beech 
forest in Vermilion 

barrens, usually occurring in very 
open grassland along stream 

Medium to large rivers in gravel or 
mixed gravel and sand. 

streams 
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Some potential to occur in streams in 
Site. 

Unlikely to occur, possibly extirpated. 

to occur 

to occur 
habitats. 

to occur areas. 

Potentially in all open reaches of the 
Vermilion River system. 

Possible in forested areas. 

to occur 
habitat. 

Some potential exists for this species 
to occur if streams in the project have 
suitable substrates. 

streams in Site. 
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Salamander Mussel 
Simpsonaias ambigua 

Slippershell 
A lasmidollta viridis 

Wavy-rayed 
Lampmussel 

SE 

ST 

ST 

SE 

Medium to large rivers on mud or 
gravel bars and under flat slabs or 
stones. 
Found in creeks and headwaters of 
large streams in sand, mud or fine 

to large ri ver in mud, 

Occurs in small to medium sized 
shalt ow tributaries of the Ohio River, 
in and near . with 

Occurs in the Middle Fork and in 
Stony Creek. 

Some potential exists to occur in 
streams in Site. 

exists to occur in 

Some potential exists to occur in 
streams in Site. 

SE=state endangered; ST=state threatened; CT=candidate threatened species; CE=candidate endangered species 

Sangamon Phlox 
Sangamon phlox is a state-endangered species in Illinois. It occurs occasionally in most of 
Illinois, but is 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://www.illinoiswildflowers.info/prairie/plantindex.htm#prairie phlox, accessed on August 
28 2008). Some potential exists for this species to occur within abandoned fields or along 
railroads in the Site. 

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 lllinois. 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 is found in both 
high quality habitats and somewhat disturbed areas. It is intolerant of frequent mowmg or 
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grazing. The most suitable habitat for ear-leafed foxglove is the railroad verge that runs northeast 
out of Rantoul in Champaign County. 

Mead's Milkweed 
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. 

Illinois 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 migrating bald eagle (K. Shank, IDNR, pers. comm.). 

Barn Owl 
The bam owl is listed as a state-endangered species in Illinois by the IDNR. It is an uncommon 
year-round resident of southern Illinois and rare in northern portions of the state. It nests in a 
variety of natural and man-made cavities including trees, cliffs, riverbanks, bam lofts, haystacks 
and nest boxes (Marti et al. 2005). It is primarily found in open habitats such as grasslands, 
marshes and agricultural fields, but can also be found metropolitan areas. The bam owl's diet 
consists mainly of small mammals, but it will also prey on birds, reptiles, amphibians and 
arthropods. One probable nesting site has been documented in Vermilion County (Kleen et al. 
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2004). The potential exists for the species to breed in abandoned structures and other suitable 
cavities present on the Site. 

Black-billed Cuckoo 
The black-billed cuckoo is a secretive woodland bird that nests in forest edges, thickets, and 
groves of trees (Kleen et al. 2004). It is a common summer resident in northern Illinois, but is 
less common in the southern portion of the state. There have been seven confirmed nesting 
black-billed cuckoos in Vermilion County and several probable cases of nesting in Champaign 
County (Kleen et al. 2004). Suitable habitat for nesting black-billed cuckoos occurs along 
streams and rivers in Vermilion and Champaign counties (K. Shank, IDNR, pers. comm.). This 
species is not directly threatened by wind turbine construction; however, may be exposed to 
collision during migration. 

Henslow's Sparrow 
Henslow's sparrow is a state-threatened species in Illinois that breeds primarily in weedy 
grasslands of the east-central U.S. Historically, this species would breed in tall grass prairie; 
however, today it is restricted to large, flat, neglected, weedy fields, wet meadows and saltmarsh 
edges. It is uncommon during migration and an uncommon to rare summer resident in Illinois 
(Kleen et al. 2004). It is occasionally found in dry and cultivated uplands, though may favor 
moist lowland habitat with herbaceous ground cover and widely scattered shrubs. It feeds 
mainly on insects in the summer and forages in grasses usually 2 ft or taller. Territory sizes are 
usually between one and three acres and they are rarely encountered in grasslands less than 250 
acres in size (Herkert 1994). Two confirmed cases of breeding Henslow's sparrow have been 
documented in Vermilion County (Kleen et al. 2004). Potential breeding habitat for this species 
is limited within the Site to a few large blocks of planted grasslands. Some potential exists for 
the species to breed within these grassland habitats in the Site, and the species likely migrates 
through the area in spring and fall. IDNR indicates that breeding populations of Henslow's 
sparrow have been documented north of the Site and may exist within the Site where suitable 
habitat occurs. 

Least Bittenz 
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 utilize 
shallow freshwater lakes and marshes with tall dense emergent vegetation, especially those with 
cattails. They are very secretive and more often heard rather 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 it is rare and secretive but the 
collected data does indicate a scattered breeding distribution in Illinois. Least bitterns have been 
documented in Kennekuk Cove County Park in Vermilion County, and from wetlands near the 
Middle Fork in northeastern Champaign County (K. Shank, IDNR, pers. comm.). A limited 
potential exists for this species to nest or stopover during migration within wetlands in the Site. 

Loggerhead Shrike 
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The loggerhead shrike is listed as a state-threatened species by the state of Illinois. Populations 
of loggerhead shrike in central Illinois are rare and migratory. Resident populations of the 
species occur in the southern portion of the state (Bohlen 1978, Bowles et al. 1981). Loggerhead 
shrikes generally breed in grassland areas with hedgerows or scattered trees and shrubs, but may 
also breed within towns and cities. Loggerhead shrikes may occur within agricultural areas, but 
prefer hay fields and pastures to row crops (Graber et al. 1973, Bowles et al. 198 I). This species 
avoids dense deciduous woods as nesting sites, however, woodlots may be important habitat in 
periods of cold or snow cover and they have been known to nest in a number of tree species 
(including oak, elm and cottonwood) at heights of 4 to 30 ft. Shelterbelts, fencelines and 
hedgerows adjacent to agricultural land could provide breeding and foraging grounds for summer 
residents within the Site. Grassland edges and pastures could also be utilized by residents and as 
stopover habitat for migrants travelling through the Site. Records of one confrrmed breeding 
pair, one probable pair and one possible pair of loggerhead shrike exist in Champaign County. 
The confirmed pair was located along the ChampaigniV ermilion County border (Kleen et al. 
2004). Although the potential exists for the species to occur on the Site, nesting habitat for this 
species is limited due to the rare nature of hedgerows, shrubs or trees and 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. 

Northern Harrier 
The northern harrier is listed as a state-endangered species in Illinois, primarily due to the 
conversion of native grassland and wetlands to tilled agriculture (INRIN 2005). Nesting 
northern harriers occur at higher densities in relatively large areas of grassland or wetlands; 
however, they may also nest within hayfields (Mac Whirter and Bildstein 1996). The Site does 
contain 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 in 
the Site during migration and the winter. Because northern harriers often hunt close to the 
ground, risk of collision with turbine blades is considered lower for this species compared to 
other raptor species. IDNR has expressed concern over the increased exposure of northern 
harrier to turbine collision while hunting and during aerial courtship displays. Northern harriers 
have a small, scattered breeding range throughout Illinois, however, three confrrmed breeding 
pairs have been observed in Vermilion County, and possible breeding sites have been located in 
Champaign County (Kleen et al. 2004). The IDNR has one record of a northern harrier within 
the Site (K. Shank, IDNR, pers. comm.). 

Short-eared Owl 
The state-endangered short-eared owl inhabits open areas and requires large grasslands, marshes, 
and wetlands with small rodent populations (Kleen et al. 2004). Short-eared owls nest on the 
ground in grasslands and populations have been declining due to the elimination of grassland 
habitat. This species is considered a rare breeder in Illinois, but has been documented breeding 
within Vermilion County (Kleen et al. 2004). 

Upland Sandpiper 
The status of the upland sandpiper is state-endangered in Illinois. It is uncommon during 
migration and an uncommon to rare summer resident in Illinois (Kleen et al. 2004). Upland 
sandpipers are predominantly found in flat open country such as in grassland or prairie habitats -
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including but not exclusively farmland (cultivated or pasture) or golf courses. The species has 
also been documented as breeding within grass-lined water strips and roadsides in Illinois (K. 
Shank, IDNR, pers. comm.). Upland sandpipers have been recorded in low numbers along the 
Dailey BBS route, which runs through the Site, although the exact locations of the upland 
sandpiper records along the route are not known. There has been one confirmed breeding pair of 
upland sandpiper in Vermilion County and one confirmed pair in Champaign County (Kleen et 
al. 2004) and this species likely occurs as a migrant (K. Shank, IDNR, pers. comm.). There is the 
potential for upland sandpipers to breed within the Site during the summer, and the potential 
exists for upland sandpipers to occur during spring and fall migration. 

The greatest risk to upland sandpiper at the Site is during aerial courtship displays when birds 
would pass through the rotor-swept area. Also, the sensitivity of upland sandpiper to tall, vertical 
structures and the shadow 'flicker' have not been quantified (K. Shank, IDNR, pers. comm.). 

Franklin's Ground Squirrel 
The Franklin's ground squirrel is a small species of ground squirrel that historically occurred in 
tall-grass 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, 
roadside, railroads, and other edge habitats. The Site and Evaluation Areas contain some 
suitable habitat for this species along roadways, a railroad right-of-way and in some planted 
grassland habitats. Some potential exists for this species to occur within the Site. 

Blanding's Turtle 
The Blanding's turtle is listed as threatened under the Illinois endangered species act. The 
Blanding's turtle generally occurs north of the Illinois River within aquatic habitats, such as 
wetlands, rivers, lakes and ditches (Phillips et al. 1999). The Blanding's turtle may move long 
distances over land, compared to other species. Males have been documented as moving up to 
1.5 miles during the breeding season, and females have been documented as moving up to * 
mile to nest in upland areas with well drained soils. If natural areas are not available, Blanding's 
turtles may nest within yards, gardens, or plowed fields (Hardin 1997). Some potential exists for 
this species to occur along creeks, streams, ponds and wetlands in the project area, and to nest 
within plowed fields. The potential for occurrence 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 (K. Shank, IDNR, pers. comm.). 

Ornate Box Turtle 
The ornate box turtle is found in open grassland areas and hibernates underground from late 
September through early April. This species is commonly, but not exclusively, found in sandy 
soils. Suitable habitat for the ornate box turtle is unlikely to occur within the Site; however, since 
the current distribution of this species is unclear, its presence within the Site cannot be ruled out 
(K. Shank, IDNR, pers. comm.). Ornate box turtle may also cross tilled agriculture fields as 
indicated by scarring on the carapace of some ornate box turtle in northern Illinois (K. Shank, 
IDNR, pers. comm.). IDNR expresses concern for potential road-kills of ornate box turtles, and 
suggests all project workers be educated on its appearance and habits, and any suspected ornate 
box turtle sightings be reported to the IDNR (K. Shank, IDNR, pers. comm.). 
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Smooth Soflshell Turtle 
The smooth softshell turtle is an aquatic species that inhabits larger streams and rivers and 
requires sandy substrates and sand bars. Smooth softshell turtles have been documented in 
Vermilion County and may be present in all reaches of the Vermilion River system (K. Shank, 
IDNR, pers. comm.). The only concern for direct impacts to this species would be if bridges are 
upgraded or reconstructed for transportation of wind turbine components. 

Mudpuppy 
The mudpuppy is a nocturnal aquatic species of salamander that inhabits clear rivers, creeks, 
streams, lakes and ponds. The mudpuppy typically conceals itself during the day under rocks or 
woody debris. The Vermilion River is considered one of the last "strongholds" for this species in 
Illinois, and the mudpuppy has the potential to occur throughout the river (K. Shank, IDNR, pers. 
comm.). This species is thought to occur within Stony Creek, and has been reported in the 
Middle Fork of the Vermilion River. Potential impacts to this species may occur through direct 
stream modifications from road or bridge upgrades within the Site. 

Silvery Salamander 
This is a state-endangered species in Illinois and is only known to occur within forested areas 
along the Middle Fork of the Vermilion River (K. Shank, IDNR, pers. comm.). It is thought to 
have originated through hybridization and backcrossing between Ambystoma laterale and A. 
jejJersonianum thousands of years ago (ILNHS 2008). During February and March rains, the 
subterranean adults migrate to ponds and breed. They use smallmouth salamander sperm to 
activate egg development. Jelly-covered masses of 2-50 eggs are attached to sticks or left loose 
on pond bottom. Mortality of developing embryos is sometimes as high as 80%. Adults feed on 
beetles, centipedes, slugs, worms, and other invertebrates (ILNHS 2008). 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. Direct impacts to forested areas along streams feeding the 
Middle Fork may have the greatest potential to impact this species (K. Shank, IDNR, pers. 
comm.). 

Four-toed Salamander 
Four-toed salamander is a state-threatened species that prefers boggy pools or spring-fed ravines 
in undisturbed or mature deciduous forests. Several localities are second-growth woods in soggy 
soil below dams of man-made lakes (Phillips et al. 1999). This species has the greatest 
possibility being found in forested areas that are associated with streams or waterbodies. 

Protected fish species 
Several small fish species have some potential to occur within the Site. Many of these species 
are expected to be more common within the Middle Fork of the Vermilion River. However, 
some of the streams within the Site are tributaries to the river, and the potential exists for these 
species to occur within streams in the Site. These fish species all require clear, high quality 
waterways to breed and are present in the Middle Fork of the Vermilion, Salt Fork of the 
Vermilion, and Stony Creek. It is unlikely that these species would ascend the smaller tributaries 
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located in the Site and the main threat to these species is degradation of habitat through siltation, 
sedimentation, and chemical pollution downstream (K. Shank, IDNR, pers. comm.). 

Mollusks 
There are several species of mussel that may occur in the Site. The Middle Fork of the 
Vermilion River and its tributaries has the greatest potential for mussels (K. Shank, IDNR, pers. 
comm.). Tributaries within the Site with the potential for sensitive species of mussel include 
Stony Creek, Feather Creek, Knight's Branch, Cattle Branch, and Buck Creek. All of these 
tributaries lead to the Middle Fork of the Vermilion River, approximately 1-5 miles away. The 
headwaters of these streams may support slippershell, and little spectaclecase, while farther 
down the stream wavy-rayed lampmussel, rainbow, purple wartyback, kidneyshell, rabbitsfoot 
and purple lilliput may occur. The salamander mussel is a state-endangered species that is being 
evaluated for federal protection and has been documented at seven locations in Vermilion 
County, most specifically Stony Creek in the Site (K. Shank, IDNR, pers. comm.). Some 
potential exists for protected mussel species to occur in streams in the Site with suitable 
substrates. 

SUMMARY AND NEXT STEPS 

Table 8 summarizes the potential for wildlife issues at the proposed wind-energy facility. Much 
of the Site is located on flat cropland, which is generally recommended by the USFWS as the 
ideal location for wind projects. The flat agricultural fields that the Site is located on lack 
defmed topographic edges. One potentially unique feature of the proposed project 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 Site 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 central 
Illinois. 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 and streams. 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. 

A limited amount of potential raptor nesting habitat is available within the Site, mainly within 
small riparian corridors, small woodlots, and shelterbelts. Adult rap tors often fly in close 
proximity to nest sites during the breeding season while attending young and delivering prey. 
After young rap tors fledge, fledglings often spend greater amounts of time flying and roosting 
near nest locations until they become capable flyers and hunters. If an active raptor nest is 
located near a turbine location, adult and recently fledged young may be at increased risk of 
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collision with turbines due to their increased use of areas near nest sites. Additionally, 
construction activities near active nests during the breeding season may potentially result in 
raptors abandoning nest sites. 

Should the proposed project 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 river. The types and extent of 
baseline surveys will depend on the locations of proposed turbines and infrastructure, and the 
concerns expressed by wildlife agencies and county officials. 
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Table 8. Summary of the potential for wildlife conflicts in the proposed wind development 
area I 

Issue ¥H B I 'M L Notes 

Potential for raptor nest sites -I Potential raptar nesting habitat is limited, but 

present within shelterbelts and forested areas. 

Raptor flight potent ial -I The general lack of stark topography of Site 

decreases the potential for concentrated 
raptor use. Use may be higher near the 
Middle Fork of the Vermil ion River. 

Potential for migratory pathway -I Birds, including raptors, likely migrate 
through region but topography should not 

funnel use to Site. Use may be higher near 
the Middle Fork of the Vermi lion River. 

Potential for raptar prey species 

" 
Vast majority of Site is ti lled agricu lture; 
presence oflarge rodent colonies unlikely_ 

Potent ial for federal protected species 

" 
There is potential for the whooping crane to 

to occur migrate through Site, and other species have 
potent ial to occur. 

Potential for state issues 

" 
State listed species may occur in or near the 
Site at some time of the year. Several state 
listed species occur along the Middle Fork of 

the Vennil ion River, and the river may serve 

as a migration corridor for bird and bat 
species. 

Uniqueness of habitat at wind plant 

" 
Most of the Site is not unique to surrounding 

landscape. 

Potential for rare plants to occur 

" 
Paucity of nat ive habitat limits potent ial for 

rare plants to occur on Site. The one 
potent ial exception is Orchid Hill, located 
near the power plant. 

VH - Very HIgh, H - HIgh, M - MedIUm, and L - Low 
I Summarized for the Site as a whole but the habitat of the Site varies throughout in its abi lity to support species of 

concern 
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Figure I . Site location map of the California Ridge Wind Resource Area. 
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Figure 3. Topographic map of project and Evaluation Area (2-mile buffer). 
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Figure 4. Digital elevation model of project and Evaluation Area. 
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Figure 5. National Wetlands Inventory map of project and Evaluation Area. 
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Figure 6. Aerial photo of project and Evaluation Area. 
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Figure 7. Location offal! raptor migration routes identified by Region 3 of the USFWS. 
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Figure 8. Location of spring raptor migration routes identified by Region 3 of the USFWS. 
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Figure 9. Closest USGS Breeding Bird Survey Routes to Site. 
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Figure 10. Past (yellow) and current (blue) migration path of the EMP of whooping cranes. 
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Appendix A: Photos taken during the site visit on March 5-6, 2009 
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Photo 1: The proposed project is dominated by corn and soybean fields. 
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Photo II: The proposed project is dominated by corn and soybean fields . 
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Photo III: A few pastures are present within the Site. 
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Photo IV: One railroad is present within the Site running north/south. Railroad right-of-ways 
may contain some areas of native prairie. 
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Photo V: Some former cropland has been planted with grasses, and is managed by Pheasants 
Forever. These areas provide potentially suitable habitat for some state-listed species. 
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Photo VI: Forested areas are sparse in the Site and usually less than 20 acres in size. 
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Photo VII: Some streams ill the Site are relatively untouched, and may provide suitable habitat 
for state-listed fish and mussel species. 
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EXECUTIVE SUMMARY 

Invenergy LLC has proposed a wind-energy facility, referred to as the California Ridge Wind 
Farm (CRWF), in Champaign and Vermilion Counties, Illinois. Invenergy LLC contracted 
Western EcoSystems Technology, Inc. (WEST) to conduct wildlife and landcover surveys in the 
proposed California Ridge Wind Farm (CRWF) to estimate the impacts of project construction 
and operations on wildlife. The following document contains results for fixed-point bird use 
surveys, incidental wildlife observations, and land cover surveys conducted within the California 
Ridge Wind Farm from March 12, 2009, to February 15, 2010. Acoustic bat surveys were also 
conducted at the CRWF, and the results were presented in a separate final report. 

The principal objectives of the study were to: 1) provide site-specific bird resource and use data 
that would be valuable in estimating potential impacts from the proposed CRWF; 2) provide 
information that could be used in project planning and design of the facility to minimize impacts 
to birds; and 3) recommend further studies or potential mitigation measures, if warranted. 

Fixed-point bird use surveys were conducted weekly during spring and fall and monthly during 
winter from March 2009 through February 2010 to estimate the seasonal, spatial , and temporal 
use of the CRWF by birds, particularly raptors. No surveys were conducted during summer. 
Fixed-point surveys were carried out during 24 visits to 15 points established throughout the 
CRWF. Forty-eight unique bird species were identified during 360 20-minute fixed-point 
surveys. 

Waterbirds were only observed in the spring and great blue heron was the only waterbird 
species observed. Use by this species was 0.04 birds/plot 20-minute survey. Waterfowl use was 
highest during the winter (0.15 birds/plot/20-minute survey), primarily comprised of Canada 
geese; use by waterfowl during the spring and fall was lower (0.05 birds/plot/20-minute survey 
or less). Shorebirds had higher use in spring (2.37 birds/plot/20-minute survey) than in fall 
(1.62), and were not observed during winter surveys. Raptor use was relatively even between 
seasons, ranging from 0.20 birds/plot/20-minute survey in the fall to 0.15 in the winter. Red
tailed hawk and American kestrel were the most commonly observed raptor species in the 
CRWF. Vulture use was consistent in the fall and spring (0.16 and 0.13 birds/plot/20-minute 
survey, respectively) and vultures were not observed in the winter. Upland gamebirds had 
relatively low use in the spring (0.09 birds/plot/20-minute survey) and were not observed in the 
fall or winter. Use by large corvids was relatively low in all three seasons, ranging from 0.07 to 
0.03 birds/plot/20-minute survey. Passerine use ranged from 4.58 birds/plot/20-minute survey in 
the winter to 10.52 in the fall. The focus for small birds was within a 100-meter view shed, small 
bird use is not directly comparable to use by large birds, which were analyzed from an 800-
meter viewshed. 

For all large birds combined, use was highest at point 11, with 14.1 birds/20-minute survey, and 
ranged from 0.58 to 3.96 birds/20-minute survey at all other pOints. Mean use at point 11 was 
comprised primarily of shorebirds (11.4 birds/20-minute survey), particularly killdeer and 
American golden plover. Shorebird use at other points ranged from 0.17 to 3.50 birds/20-minute 
survey. Waterbird use was recorded at four points with use ranging from 0.04 to 0.12 birds/20-
minute survey while waterfowl were observed at six points with use ranging from 0.04 to 0.29 
birds/20-minute survey. Raptor use was highest at point five (0.54 birds/20-minute survey), and 
was comprised primarily of use by buteos (0.38 birds/20-minute survey). Use by raptors at the 
other points ranged from zero at point 15 to 0.33 at points three and 14. Vulture use was evenly 
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distributed among points, with use ranging from 0.04 to 0.21 birds/20-minute survey, while 
upland gamebird use ranged from zero to 0.17 birds/20-minute survey. Passerine use, limited to 
within 100 meters of the point, was highest at points five and 11, with 17.6 and 21.1 birds/20-
minute survey, respectively. Use by passerines ranged from 3.08 to 13.6 birds/20-minute survey 
at the remaining points.No obvious flyways or concentration areas were observed. No strong 
association with topographic features within the study area was noted for raptors or other large 
birds. 

A total of 265 single or groups of large birds totaling 802 individuals were observed flying within 
the 800-meter plot during fixed-point bird use surveys. 10.8% of flying large birds were observed 
within the typical rotor-swept height for potential collision with turbines that could be used at the 
CRWF. Most large birds (88.2%) were observed flying below the likely rotor-swept height and 
about 1 % of large birds were observed flying above the rotor-swept height. Vultures and 
waterbirds were observed within the rotor-swept height more often than other large bird species 
(52.4% and 42.9%, respectively). Just over 17% of flying raptors were observed within the rotor
swept height, but red-tailed hawk was the only raptor species observed within the rotor-swept 
height. A total of 2,712 passerines and other small birds in 684 groups were recorded flying 
within 100 meters of the plot in the proposed CRWF. Small birds were not observed flying within 
the rotor-swept height during fixed-point surveys. 

The objectives of the land cover surveys were to identify the vegetation types that may be 
directly impacted by development of the CRWF and characterize habitat suitability of the study 
area for federal- or state-listed sensitive species. A landcover map was developed by 
delineating general vegetation types (e.g., cultivated and non-cultivated areas) on aerial maps, 
and verified in the field. Land cover surveys were carried out within the CRWF during March 
2009. The land cover surveys showed the CRWF was dominated by cultivated agriculture, 
including 90.2% cultivated agriculture (corn and soybeans), 2.7% unmowed grassland, 2.1% 
mowed grassland, 1.5% developed, and 3.5% woodlot, shelterbelts (tree and shrubs), pasture, 
hayfields, savannah, railroad verge, and open water. 

The objective of incidental wildlife observations was to record wildlife observed outside of the 
standardized surveys. One red-tailed hawk carcass was observed hanging from a power line 
and five live bird species were recorded as incidental observations at the CRWF. All bird 
species recorded incidentally were also observed during fixed-point bird use surveys. The most 
abundant bird species recorded as an incidental observation were red-tailed hawk (18 live birds 
in 17 groups) and American kestrel (17 individuals). Three mammal species were also recorded 
incidentally, with white-tailed deer being the most commonly observed species (19 individuals). 

The USFWS interim guidelines for wind-energy development suggest that wind-energy projects 
should be sited within previously altered habitats. The proposed project is dominated by tilled 
and un-tilled agriculture, and developed areas, which comprise 92.1 % of the area. Invenergy 
has committed to placing turbines within tilled and untilled agricultural areas, and avoiding 
placing turbines within pasture and grassland habitats. The area with the highest diversity of 
landcover in the region is located along the Middle Fork of the Vermillion River, which is located 
outside of the CRWF. The results of bird studies at CRWF area show raptor use rates were 
lower than observed at other wind-energy facilities, likely due to the dominance of tilled 
agriculture. Fatality rates of birds are expected to be similar to those observed at other wind
energy facilities in the Midwest, based on data collected during this study, dominance of 
relatively flat tilled agriculture in the CRWF, placement of wind turbines within agricultural areas, 
and placement of turbines away from the Middle Fork of the Vermillion River. 
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Three bird species listed as endangered under the Illinois endangered species act were 
observed within the project area. These species include northern harrier, upland sandpiper and 
osprey. The American golden plover, listed as a federal priority shorebird species (USFWS 
2004), was also observed within the project area. Northern harriers, upland sandpipers, and 
osprey occurred at relatively low densities during the migration periods and the winter, and risks 
of collisions are considered low during these seasons based on their low abundance. However, 
American golden plover in comparison were observed in higher numbers during migration, 
although existing studies have suggested the species is not especially vulnerable to turbine 
collisions. Some potential exists for nesting populations of northern harrier and upland 
sandpiper and other state-listed species to occur within the CRWF, although large numbers are 
not expected based on the preponderance of tilled agriculture. Landcover data collected during 
this study can be utilized to identify locations where turbines or infrastructure may be located 
within or near potential habitat for state-listed species, and to determine if further surveys or 
mitigation measures are warranted. 
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INTRODUCTION 

Invenergy LLC (Invenergy) has proposed a wind-energy facility in Champaign and Vermilion 
Counties, Illinois (Figures 1 and 2). Invenergy contracted Western EcoSystems Technology, Inc. 
(WEST) to conduct wildlife and landcover surveys in the California Ridge Wind Farm (CRWF) to 
estimate the impacts of wind-energy facility construction and operations on wildlife. 

The principal objectives of the study were to: 1) provide site-specific bird resource and use data 
that would be valuable in estimating potential impacts from the proposed CRWF; 2) provide 
information that could be used in project planning and design of the facility to minimize impacts 
to birds; and 3) recommend further studies or potential mitigation measures, if warranted. The 
protocols for baseline studies are similar to those used at other wind-energy facilities across the 
nation and follow the guidance of the National Wind Coordinating Collaborative (NWCC; 
Anderson et al. 1999). These protocols have been developed based on WEST's experience 
studying wildlife at proposed wind-energy facilities throughout the United States and were 
designed to help predict potential impacts to bird species, particularly raptors. 

Baseline surveys, conducted from March 12, 2009, through February 15, 2010, at the CRWF 
consisted of fixed-point bird use surveys, incidental wildlife observations, and land cover 
surveys. In addition to site-specific data, this report presents existing information and results of 
studies conducted at other wind-energy facilities. The ability to estimate potential bird mortality 
at the proposed CRWF is greatly enhanced by operational monitoring data collected at existing 
facilities. Standardized data on fixed-point surveys were collected at several wind-energy 
facilities in association with standardized post-construction (operational) monitoring, allowing 
comparisons of bird use with bird mortality. Where possible, comparisons with regional and local 
studies were made. 

STUDY AREA 

The CRWF is located in Champaign and Vermilion Counties in eastern Illinois, between the 
towns of Royal and Collision (Figure 1). The proposed wind-energy facility falls within the 
Central Corn Belt Plains Ecoregion, which encompasses a large portion of central Illinois 
(Woods et al. 2007). The Central Corn 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 (Zea mays), soybeans (Glycine 
max), and livestock. The CRWF is located within the Vermilion River watershed, and the Middle 
Fork of the Vermilion River is located just east of the boundary of the wind resource area. The 
proposed CRWF lies directly west of Middle Fork State Fish and Wildlife Area and northwest of 
Kickapoo State Park. The CRWF has a flat to rolling topography, and is dominated by cultivated 
agriculture. Elevations within the study area range between approximately 200 and 250 feet (ft; 
61 to 76 meters [m]) above sea level (Figure 1). 

The vast majority (90.6%) of the roughly 33,500-acre (52.34-square mile [mi2]) area is 
composed of cropland (Table 1). Corn and soybean are to be the most common crops, although 
a few hay fields are also present. 

The proposed project will involve the construction and operation of 200 MW, or approximately 
133 modern wind turbines. A rotor-swept height (RSH) for potential collision with a turbine blade 
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of 35 to 130 m (115 to 427 ft) above ground level (AGL) was used for the purpose of the 
analyses. 

METHODS 

Surveys at the CRWF consisted of the following components: 1) fixed-point bird use surveys, 2) 
incidental wildlife observations, and 3) land cover surveys. 

Fixed-Point Bird Use Surveys 

The objective of the fixed-point bird use surveys was to estimate the seasonal and spatial use of 
the CRWF by birds, particularly raptors (defined here as kites, accipiters, buteos, harriers, 
eagles, falcons, and owls). Fixed-point surveys (variable circular plots) were conducted using 
methods described by Reynolds et al. (1980). 

Survey Plots 

Fifteen points (approximately one point count every 3 - 4 square miles) of the CRWF (Figure 4). 
Each survey plot was an 800-m (2,625-ft) radius circle centered on the point. 

Survey Methods 

All species of birds observed during the 20-minute (min) fixed-point bird use surveys were 
recorded. A unique number was assigned to each observation. 

The date, start, and end time of the survey period, and weather information such as 
temperature, wind speed, wind direction, cloud cover, and precipitation were recorded for each 
survey. Species or best possible identification, number of individuals, sex and age class (if 
possible), distance from plot center when first observed, closest distance, altitude above 
ground, activity (behavior), and habitat(s) were recorded for each observation. The behavior of 
each bird observed and the vegetation type in which or over which the bird occurred were 
recorded based on the point of first observation. Approximate flight height and distance from 
plot center at first observation were recorded to the nearest 5-m (16-ft) interval. Other 
information recorded about the observation included whether or not the observation was 
auditory only and the 10-min interval of the 20-min survey in which it was first observed. 

Locations of raptors, other large birds, and species of concern seen during fixed-point bird use 
surveys were recorded on field maps by unique observation number. Flight paths and perched 
locations were digitized using ArcGIS 9.3 software. Comments were recorded in the comments 
section of the data sheet. Unusual animal observations were recorded on the incidental 
datasheets. 

Observation Schedule 

Fixed-point bird use surveys were conducted from March 12, 2009, through February 15, 2010. 
Surveys were conducted approximately once per week during the spring (March 1 to May 31) 
and fall (September 1 to October 31), and once per month during winter (November 1 to 
February 28). Surveys were carried out during daylight hours and survey periods varied to 
approximately cover all daylight hours during a season. 

Incidental Wildlife Observations 

The objective of incidental wildlife observations was to record wildlife seen outside of the 
standardized surveys. All raptors, unusual or unique birds, sensitive species, mammals, reptiles, 
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and amphibians were recorded in a similar fashion to standardized surveys. The observation 
number, date, time, species, number of individuals, sex and age class, distance from observer, 
activity, height above ground (for bird species), habitat, and, in the case of sensitive species, the 
location was recorded by collecting Universal Transverse Mercator (UTM) coordinates using a 
hand-held Global Positioning System (GPS) unit. 

Land Cover Surveys 

The objective of the land cover surveys was to identify potential habitat for state or federally 
listed species, and to identify potentially important wildlife habitat. A landcover map was 
developed by delineating general vegetation types (e.g., cultivated and non-cultivated areas) on 
aerial maps (USDA National Agriculture Imagery Program [NAIP] maps). Landcover types and 
boundaries were verified in the field during March of 2009 (Table 2). The mapped boundaries of 
each vegetation type were then digitized using ArcView™ software. 

Statistical Analysis 

Quality Assurance and Quality Control 

Quality assurance and quality control (QA/QC) measures were implemented at all stages of the 
study, including in the field, during data entry and analysis, and report writing. Following field 
surveys, observers were responsible for inspecting data forms for completeness, accuracy, and 
legibility. A sample of records from an electronic database was compared to the raw data forms 
and any errors detected were corrected. Irregular codes or data suspected as questionable 
were discussed with the observer and/or project manager. Errors, omissions, or problems 
identified in later stages of analysis were traced back to the raw data forms and appropriate 
changes in all steps were made. 

Data Compilation and Storage 

A Microsoft® ACCESS database was developed to store, to organize, and to retrieve survey 
data. Data were keyed into the electronic database using a pre-defined format to facilitate 
subsequent QA/QC and data analysis. All data forms, field notebooks, and electronic data files 
were retained for reference. 

Fixed-Point Bird Use Surveys 

Species Richness 
Species lists (with the number of observations and the number of groups) were generated by 
season, and included all observations of birds detected regardless of their distance from the 
observer. Species richness was (Le. , number of species/plotl20-min survey) compared among 
seasons for fixed-point bird use surveys. 

Bird Use. Composition. and Frequency of Occurrence 
For the standardized fixed-point bird use estimates, only observations of large birds detected 
within the 2,625 ft (800 m) radius plot were used in the analysis. For small birds only 
observations within a 328 ft (100 m) radius were used. Estimates of mean bird use (Le., number 
of birds/plotl20-min survey) were used to compare differences between bird types, seasons, 
survey points, and other wind-energy facilities. Mean use was calculated by determining the 
number of birds seen within each 800-m plot (or 100-m plot for small birds) for each given visit 
and then averaged by the number of plots surveyed during that visit. A second averaging 
occurred across the number of visits during the season and/or entire study period. A visit was 
defined as the required length of time to survey all of the plots once within the study area. 

WEST, Inc. 3 DRAFT - October 27, 2010 



California Ridge Final Report 

Percent composition was calculated as the proportion of the overall mean use for a particular 
bird type or species, and the frequency of occurrence was calculated as the percent of surveys 
in which a particular bird type or species was observed. Frequency of occurrence and percent 
composition provide relative measures of species use of the proposed CRWF. For example, a 
particular species might have relatively high use estimates for the study area based on just a 
few observations of large groups. However, the frequency of occurrence would indicate that the 
species only occurred during a few of the surveys and therefore may be less likely to be 
affected by the wind-energy facility or the transmission corridor. 

Bird Flight Height and Behavior 
The initial recorded flight height was used to calculate potential risk to bird species and to 
estimate the percentages of birds flying within the likely rotor-swept height (RSH) for potential 
collision with turbine blades 35 to 130 m (115 to 427 ft) above ground level (AGL), which is the 
blade height of typical turbines that could be used at the CRWF. 

Bird Exposure Index 
A relative index of collision exposure (R) was calculated for bird species observed during the 
fixed-point bird use surveys using the following formula: 

R = A*PtPt 

Where A equals mean relative use for species i (large bird observations within 800 m of the 
observer or 100 m for small bird observations) averaged across all surveys, Pr equals the 
proportion of all observations of species i where activity was recorded as flying (an index to the 
approximate percentage of time species i spends flying during the daylight period), and Pt 

equals the proportion of all initial flight height observations of species i within the likely RSH. 

Spatial Use 
Data were analyzed by comparing use among plots. Mapped flight path were qualitatively 
compared to study area characteristics such as topographic features. The objective of mapping 
observed bird locations and flight paths was to look for areas of concentrated use by raptors 
and other large birds and/or consistent flight patterns within the CRWF. 

RESULTS 

Surveys were conducted at the CRWF from March 12, 2009, through February 15, 2010. Forty
eight bird species and three mammal species were identified during all surveys completed at the 
CRWF. Results of the fixed-point bird use surveys, incidental wildlife observations, and land 
cover surveys, and the specific numbers of unique species for each survey type are discussed 
in the sections below. 

Fixed-Point Bird Use Surveys 

A total of 360 20-minute (min) fixed-point bird use surveys were conducted during 24 visits to 
the CRWF: 180 surveys were conducted in spring, 120 in fall, and 60 in winter (Table 3). Two 
different view sheds were utilized when calculating the different statistics; species richness, use, 
percent composition, percent frequency, and exposure index; 800 m for large birds and 100 m 
for small birds. 
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Species Richness 

Forty-eight unique species were observed during all fixed-point bird use surveys, with an 
average species richness of 0.67 large bird species/800-m plotl20-min survey and 1.66 small 
bird species/100-m plotl20-min survey (Table 3). The total number of unique species was 
greater in the spring (45 species) and fall (30) than in the winter (12; Table 3). Species richness 
was greatest in the spring for both large and small birds (1.20 birds/800-m plotl20-min survey 
and 3.32 birds/100-m plotl20-min survey, respectively), followed by the fall (0.68 birds/800-m 
plotl20-min survey and 1.33 birds/100-m plotl20-min survey, respectively) and winter (0.27 
birds/800-m plotl20-min survey and 0.55 birds/100-m plotl20-min survey, respectively; Table 3). 

A total of 5,325 individual bird observations within 1,469 separate groups were recorded during 
the fixed-point surveys (Table 4). Regardless of bird size, passerines made up the greatest 
number of observations, comprising about 75% of all bird observations (Table 4). Three 
passerine species (6.3% of all species) composed 44.0% of all observations: European starling 
(Sturnus vulgaris), brown-headed cowbird (Molothrus ater), and red-winged blackbird (Agelaius 
phoeniceus). All other passerine species and the large bird types comprised less than 10% of 
the total observations for each species individually or for the large bird types, except for 
shorebirds which comprised 11.7% of all bird observations for all shorebird species combined 
(Table 4). The most abundant large bird species observed were Canada goose (Branta 
canadensis; 367 individuals in eight groups) and killdeer (Charadrius vociferus; 333 individuals 
in 119 groups). Sixty-five individual raptors were recorded within the CRWF, representing six 
species (Table 4). 

Bird Use, Composition, and Frequency of Occurrence by Season 

Mean bird use, percent composition, and frequency of occurrence were calculated by season 
(Tables 5a and 5b). Overall, use by large bird species was higher during the spring and fall 
(3.40 and 2.43 birds/800-m plotl20-min survey, respectively) than in the winter (1 .05; Table 5a). 
Small bird use followed a similar pattern, with higher use in the fall and spring (10.53 and 9.10 
birds/100-m plotl20-min survey, respectively) than in the winter (4.58; Table 5b). 

Waterbirds 
Great blue heron (Ardea herodias) was the only waterbird species observed, and use by this 
species was 0.04 birds/plot 20-min survey in spring (Table 5a). Waterbirds were not recorded in 
the fall or winter. Great blue herons comprised 1.1 % of large bird use in the spring and were 
observed during 3.3% of the spring surveys (Table 5a). 

Waterfowl 
Waterfowl had the highest use in the winter (0.15 birds/plotl20-min survey), compared to other 
seasons (spring: 0.05; fall: <0.01; Table 5a). Canada goose was the only waterfowl species 
observed in the fall or winter, and comprised approximately 80% of waterfowl use in spring 
(Table 5a). Mallards (Anas platyrhynchos) accounted for the remaining spring waterfowl use. 
Waterfowl comprised 14.3% of large bird use in the winter and waterfowl comprised less than 
2% percent of large bird use in the other seasons. Waterfowl were observed during 5% or less 
of surveys in any season (Table 5a). 

Shorebirds 
Shorebirds had higher use in the spring (2.37 birds/plotl20-min survey) than in the fall (1.62), 
and were not observed during winter surveys (Table 5a). About 66% of spring shorebird use 
was due to use by American golden-plover (Pluvialis dominica), but this species was observed 
during less than 3.3% of spring surveys, indicating a few large groups were observed (Table 
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Sa). Shorebirds comprised 69.6% of overall large bird use in the spring and 66.8% of large bird 
use in the fall. Shorebirds were observed during 51.7% of the spring surveys compared to only 
18.3% in the fall (Table Sa). 

Raptors 
Raptor use was fairly uniform among seasons, with 0.20 birds/plotl20-min survey in the fall, 0.18 
in the spring, and 0.15 in the winter (Table Sa). Red-tailed hawks (Buteo jamaicensis) was the 
most commonly observed raptor species in the spring and winter (0.09 and 0.12 birds/plotl20-
min survey, respectively) , while American kestrels (Falco sparverius) had slightly higher use in 
the fall (0.08 birds/plotl20-min survey for American kestrels compared to 0.07 for red-tailed 
hawks; Table Sa). In the winter, raptors comprised 14.3% of the large bird use, compared to 
8.2% in the fall and 5.2% in the spring. Raptors were observed during 15.0% of the fall surveys, 
13.9% of the spring surveys, and during 11 .7% of the winter surveys (Table Sa). 

Vultures 
Turkey vulture (Cathartes aura) was the only vulture species observed at the CRWF, and 
vulture use was similar in the fall and spring (0.16 and 0.13 birds/plotl20-min survey, 
respectively), and vultures were not observed in the winter. Turkey vultures comprised less than 
7% of large bird use in either season in which they were observed. Turkey vultures were 
observed during 14.2% of the fall surveys and 8.9% of the spring surveys (Table Sa). 

Upland Gamebirds 
Upland gamebirds had relatively low use in the spring (0.09 birds/plotl20-min survey) and were 
not observed in the fall or winter (Table Sa). Nearly all upland gamebird use was attributed to 
ring-necked pheasant (Phasianus colchicus) . Upland gamebirds comprised less than 3% of the 
overall large bird use in the spring and were observed during 8.9% of the spring surveys (Table 
Sa). 

Doves/Pigeons 
Dove/pigeon use was similar in the spring (0.48 birds/plotl20-min survey) and fall (0.40 
birds/plotl20-min survey), but use was higher during the winter (0.72 birds/plotl20-min survey, 
Table Sa). Mourning dove (Zenaida macroura) had the highest use in the spring and winter 
(0.47 and 0.52 birds/plotl20-min survey, respectively), while rock pigeon (Columba livia) had 
higher use in the winter (0.20 birds/plotl20-min survey) than in spring (0.01 birds/plotl20-min 
survey), and was not observed during the fall surveys (Table Sa). Doves/pigeons were observed 
during 18.3% of the fall surveys, 23.3% of the spring surveys, and during 6.7% of the winter 
surveys (Table Sa). 

Large Corvids 
American crow (Corvus brachyrhynchos) was the only large corvid observed, and use by this 
species was relatively low in all three seasons (spring: 0.07; fall: 0.04; winter: 0.03 birds/plotl20-
min survey; Table Sa). In any of the three seasons, American crow comprised less than 4% of 
the overall large bird use and was observed during less than 4% of the surveys (Table Sa). 

Passerines 
A 100-m viewshed was used for small birds, thus small bird data are not directly comparable to 
the large bird data as the analysis for large birds utilized an 800-m viewshed. Passerine use 
was much higher in the fall and spring (10.52 and 9.08 birds/plotl20-min survey, respectively) 
than in the winter (4.58; Table 5b). European starling had the highest use by anyone species in 
the fall (5.47 birds/plotl20-min survey) and winter (3.30). In the spring, three species had 
markedly higher use: common grackle (Quiscalus quiscula; 1.78 birds/plotl20-min survey), 
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brown-headed cowbird (1.69), and red-winged blackbird (1.62). Passerines were observed 
during 94.4% of the spring surveys, 78.3% of the fall surveys, and during 45.0% of surveys in 
the winter (Table 5b). 

Bird Flight Height and Behavior 

Flight height characteristics were estimated for both bird types and species (Tables 5 and 6). 
For large bird species, 265 single birds or groups of birds totaling 802 individuals were observed 
flying within the 800-m plot (Table 6). A total of 10.8% of large birds were observed flying within 
the RSH, 88.2% were observed flying below the RSH, and about 1% of large birds were 
observed flying above the RSH (Table 6). Most (70.2%) f flying raptors were observed below the 
RSH, 17.5% were within the RSH, and 12.3% were above the RSH (Table 6). Vultures had the 
highest percentage of flying birds within the RSH (52.4%), followed by waterbirds with 42.9%. 
Raptors had the fourth highest percentage of birds within the RSH; buteos were the only raptor 
subtype recorded flying within the RSH (35.7%; Table 5). The majority of flying shorebirds 
(90.2%) and waterfowl (81.8%) were observed below the RSH. Doves/pigeons and large 
corvids were only observed below the RSH, and upland gamebirds were not observed in flight 
(Table 6). A total of 2,712 passerines and other small birds were observed flying in 684 groups 
within the 100-m plot; all small bird species were observed below the RSH (Table 6). 

One large bird species had at least 20 groups observed flying, red-tailed hawk. This species 
was observed flying within the likely RSH during a portion of the initial observations (Table 7a). 
Of all passerine and small bird species, nine species had at least 20 groups observed flying, but 
none of these small bird species were observed flying within the RSH (Table 7b). 

Bird Exposure Index 

A relative exposure index was calculated for each bird species based on initial flight height 
observations and use estimates (Tables 7a and 7b). This index is only based on initial flight 
height observations and use estimates, and does not account for other possible collision risk 
factors (e.g. foraging or courtship behavior). American golden-plover had a higher exposure 
index than any other species (0.09), compared to an exposure index of 0.04 or less for all other 
large bird species. The only raptor species with an exposure index was red-tailed hawk (0.03; 
Table 7a). No small bird species were observed within the RSH (Table 7b). 

Spatial Use 

Large bird use was higher at point 11 (14.1 birds/20-min survey) compared to use at the 
remaining points, where use ranged from 0.58 to 3.96 birds/20-min survey (Figure 5). The 
higher mean use estimate for point 11 was largely due to higher shorebird use at this point (11.4 
birds/20-min survey; Figure 5). Shorebird use at the other points ranged from 0.17 to 3.50 
birds/20-min survey. Waterbirds within 800-m of the point were recorded at only four points 
(one, seven, 12, and 14) and use ranged from 0.04 to 0.12 birds/20-min survey. Waterfowl were 
observed at six points (one, four, eight, 11, 12, and 14), with use ranging from 0.04 to 0.29 
birds/20-min survey. Raptor use ranged from 0.00 to 0.54 birds/20-min survey. Vulture use was 
evenly distributed among points with use ranging from 0.04 to 0.21 birds/20-min survey. Upland 
gamebird use ranged from zero to 0.17 birds/20-min survey. Large corvid use was also 
relatively low and similar among points, with use ranging from zero to 0.21 birds/20-min survey. 
Passerine use, focused within 100 m of the point, was highest at points five and 11 (17.6 and 
21.1 birds/20-min survey, respectively), where the majority of passerine use was comprised of 
European starling, red-winged blackbird, brown-headed cowbird, and and common grackle. 
Passerine use ranged from 3.08 to 13.6 at the remaining points (Figure 5). 
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Flight paths for waterbirds, waterfowl, shorebirds, raptors, and vultures were digitized and 
mapped (Figures 6a-e). No obvious flyways or concentration areas were observed. 

Sensitive Species Observations 

Four sensitive species were recorded during fixed-point bird use surveys (Table 8). Three 
upland sandpipers (Barlramia longicauda) , a state endangered species (IDNR 2009) and a 
federal species of concern (USFWS 2008), were observed within the CRWF. Ten northern 
harriers (Circus cyaneus) and one osprey (Pandion haliaetus), also both Illinois state
endangered species (IDNR 2009), were recorded during fixed-point surveys. In addition, 283 
American golden-plovers were observed in eight groups. While this species is not federally 
listed, it is a species of concern on the federal priority species lists (USFWS 2004). These tallies 
may represent repeated observations of the same individual in some cases. 

Incidental Wildlife Observations 

Five bird species were recorded as incidental observations at the CRWF, totaling 49 birds within 
44 separate groups during the study (Table 9). Three mammal species were also observed 
incidentally at the CRWF. 

Bird Observations 

The most commonly recorded incidental species were red-tailed hawk and American kestrel (19 
and 18 individuals, respectively; Table 9). All bird species recorded incidentally were also 
observed during fixed-point bird use surveys within the CRWF. One adult red-tailed hawk 
carcass was also observed hanging from a power line on September 12, 2009, suggesting the 
hawk was electrocuted by the power line (Table 9). 

Mammal Observations 

Nineteen white-tailed deer (Odocoileus virginianus) in six groups were observed incidentally at 
the CRWF (Table 9). Five thirteen-lined ground squirrels (Spermophilus tridecemlineatus) and 
one coyote (Canis latrans) were also recorded as incidental observations (Table 9). 

Sensitive Species Observations 

Seven northern harriers, a state endangered species (IDNR 2009), were recorded as incidental 
wildlife observations within the CRWF (Tables 8 and 9). This tally may represent repeated 
observations of the same individual in some cases. 

Land Cover Surveys 

The CRWF is dominated by cultivated agriculture in the form of corn and soybeans, comprising 
90.2% of the CRWF. Other landcover types included, unmowed grassland, mowed grassland, 
developed land, woodlot, shelterbelts (tree and shrubs), pasture, hayfields, savannah, railroad 
verge, and open water (Table 1, Figure 3). Descriptions of each habitat type can be found in 
Table 2. One natural area declared by the IDNR exists within the southeast portion of the 
CRWF, the Orchid Hill Natural-Heritage Landmark (INPC 2010). 

DISCUSSION AND IMPACT ASSESSMENT 

Potential Impacts 

Impacts to wildlife resources from wind-energy facilities can be direct or indirect. Direct impacts 
are considered to be the potential for fatalities from construction and operation of the proposed 
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win(:l-energy facility. Indirect impacts include the potential to displace, either temporarily or 
permanently, wildlife during construction of or during the operational period of a wind-energy 
facility. 

Project construction could affect birds through loss of habitat, potential fatalities from 
construction equipment, and disturbance/displacement effects from construction activities. 
Impacts from the decommissioning of the facility are anticipated to be similar to construction in 
terms of noise, disturbance, and equipment. Potential mortality from construction equipment is 
expected to be very low. Equipment used in wind facility construction generally moves at slow 
rates or is stationary for long periods (e.g., cranes). The risk of direct mortality to birds from 
construction is most likely potential destruction of a nest for ground- and shrub-nesting species 
during initial site clearing. Impacts from the construction of the proposed CRWF to wildlife are 
are expected to be low based on the preponderance of tilled agriculture within the study area, 
but could result in impacts to individual state-listed species if construction occurs within 
occupied non-tilled areas during the breeding season. 

The USFWS and the IDNR have expressed concern over the potential operation of wind-energy 
facilities to cause fatalities or displacement impacts to birds and bats (IDNR 2007, USFWS 
2003). The study described in this report was designed to help address these concerns. 
Discussion of the potential impacts to bats was presented in a separate final report prepared by 
BHE Environmental. 

Direct Impacts 

Data collected during this study show that the potential for collisions to occur is not equal 
between groups of diurnally active birds. Bird types or species that were observed flying more 
often within heights similar to proposes turbines include raptors, waterbirds, waterfowl, 
shorebirds, and turkey vultures. Passerines have also been shown to be found as fatalities at 
other wind-energy facilities, and are discussed below. 

Raptor Use and Exposure Risk 

Typically, wind-energy facilities that have shown the highest raptor fatality rates have also 
shown the highest raptor use rates. A regression analysis of raptor use and raptor collision 
mortality for 13 new-generation wind-energy facilities where similar methods were used to 
obtain raptor use estimates showed a significant (R2 = 69.9%) correlation between raptor use 
and raptor collision mortality (Figure 7). Overall raptor use at the CRWF was relatively low 
compared to wind-energy facilities where raptor use is considered high (Figure 8), ranking fifth 
lowest relative to raptor use observed at 39 other wind-energy facilities that implemented similar 
protocols to the present study and had data for three or four different seasons. 

Exposure indices analysis may also provide insight into which species might be the most likely 
turbine casualties; however, the index only considers relative probability of exposure based on 
abundance, proportion of observations flying, and proportion of flight height of each species 
within the RSH for turbines likely to be used at the wind-energy facility. This analysis is based 
on observations of birds during the surveys and does not take into consideration behavior (e.g., 
foraging; courtship; habitat selection; the ability to detect and avoid turbines) that may vary 
among species and influence likelihood for turbine collision. For these reasons, the exposure 
index is only a relative index among species observed during the surveys and within the CRWF. 
Actual risk for some species may be lower or higher than indicated by these data. At the CRWF, 
the raptor species that had the highest exposure index was red-tailed hawk, which is a raptor 
species common to the Midwest (Table 7a). 
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The data collected at the CRWF indicate few raptors utilized the study area during the study 
period. Overall mean raptor use at the CRWF is similar to raptor use reported from four other 
wind-energy facilities in the Midwest and Illinois (Table 11). To date, relatively few raptor 
fatalities have been reported at wind-energy facilities in the Midwest located within landscapes 
dominated by tilled agriculture. A total of eight raptors (including three incidental finds) were 
recorded as fatalities at studies of six wind-energy facilities located in tilled agriculture 
landscapes in Wisconsin (three facilities), Minnesota, Iowa, and Illinois (Howe et al. 2002, 
Johnson et al. 2002b, Jain 2005, Kerlinger et al. 2007, BHE Environmental 2009, Gruver et al. 
2009; Table 12). Raptor fatality rates at the CRWF are expected to be similar to those observed 
at other Midwest wind-energy facilities. 

Non-Raptor Use and Exposure Risk 

WaterfowllWaterbirds/Shorebirds 
Collectively, waterbird and waterfowl use was relatively low at the CRWF comprising 
approximately 7.1 % of overall species observations. Shorebird use was noticeably higher at 
approximately 11.7% of all species observations, with use being comprised primarily of killdeer 
and American golden plover. Potential impacts to American golden plover are discussed under 
Threatened, Endangered, and Sensitive Species. Potential impacts to other shorebird, 
waterfowl, and waterbird species are discussed below. 

Wind-energy facilities with year-round use by water-dependent species have shown the highest 
mortality, although the levels of waterfowl, waterbird, and shorebird mortality appear 
insignificant compared to the use of the facilities by these groups. Of bird carcasses reported at 
US wind-engery facilities prior to 2007, waterbirds comprised about 1 %, waterfowl comprised 
about 2%, and shorebirds comprised less than 1 % (NRC 2007). At the Klondike wind-energy 
facility in Oregon, only two Canada goose fatalities were documented (Johnson et al. 2003), 
even though 43 groups totaling 4,845 individual Canada geese were observed during pre
construction surveys (Johnson et al. 2002a). Canada goose account for approximately 6.9% of 
all bird species observations at the CWRF and were observed flying within the RSH 
approximately 22% of the time. The recently constructed Top of Iowa wind-energy facility is 
located in cropland between three Wildlife Management Areas (WMAs) with historically high bird 
use, including migrant and resident waterfowl. During a recent study, approximately one million 
goose-use days and 120,000 duck-use days were recorded in the WMAs during the fall and 
early winter, and no waterfowl fatalities were documented during concurrent and standardized 
wind-energy facility fatality studies (Jain 2005). Similar findings were observed at the Buffalo 
Ridge wind-energy facility in southwestern Minnesota (Johnson et al. 2002b), which is located in 
an area with relatively high waterfowl and waterbird use and some shorebird use. Snow geese 
(Chen caerulescens), Canada geese, and mallards were the most common waterfowl observed. 
Three of the 55 fatalities observed during the fatality monitoring studies were waterfowl (Le., one 
blue-winged teal [Anas discors] and two mallards). Two American coots (Fulica americana), one 
grebe, and one shorebird fatality were also found (Johnson et al. 2002b). Based on previous 
studies at other wind-energy facilities and a relatively low exposure index calculated during this 
study, water-dependent species do not seem especially vulnerable to turbine collisions and 
significant impacts are not likely. 

Vultures 
Despite the fact that turkey vulture are commonly observed near wind-energy facilities, turkey 
vultures are rarely observed as fatalities at most wind-energy facilities (Erickson et al. 2001 a). 
One notable exception is the Buffalo Gap wind-energy facility in Texas (Tierney 2007), where 
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higher rates of turkey vulture fatalities were observed compared to other wind-energy facilities. 
The landscape at Buffalo Gap wind-energy facility differs greatly from the CRWF and is 
dominated by dense thickets of Ashe's juniper (Juniperus ashei) , post oak (Quercus stellata) , 
and mesquite (Prosopsis glandulosa), with small inclusions of grassland and dryland agricultural 
fields. A total of 33 groups consisting of 42 individuals of turkey vulture were observed flying 
during surveys in the CRWF. Based on flight height data, turkey vultures were recorded within 
the RSH more than any other species of bird, and some potential exists for turkey vulture 
fatalities to occur at the CRWF. 

Passerines 
All of the passerine species observed during the study were recorded as flying below the 
potential RSH of turbines, indicating that most passerine species have a relatively low risk of 
collision during daylight hours. Many passerine species migrate at night, and at heights greater 
than observed during this study, and have some risk of collision with turbines. Passerines 
(primarily perching birds) have been the most abundant bird fatality at wind-energy facilities 
outside California (Erickson et al. 2001 a, 2002b), often comprising more than 80% of bird 
fatalities. Both migrant and resident passerine fatalities have been observed. Given that 
passerines made up a large proportion of the birds observed during the baseline study 
(approximately 75%; Table 3), passerines would be expected to make up the largest proportion 
of fatalities at the CRWF. 

While some risk of collisions exists, most passerine species typically migrate at heights greater 
than the heights of turbines, except during periods of inclement weather (NRC 2007). 
Passerines may be more vulnerable to turbine collisions when ascending or descending from 
stopover habitats during migration. Typically, small forest fragments are not considered high
quality nesting habitat due to their size and abundance of edge habitat, which is associated with 
higher incidence of nest predation and parasitism (Askins et al. 1987, Robinson et al. 1995, 
Brawn and Robinson 1996). However, forest fragments do receive higher levels of use during 
migration as stopover habitat (Packett and Dunning 2009). Small forest patches and grassland 
areas within CRWF likely receive higher levels of use by small birds stopping over during 
migration than the tilled agriculture areas. Migrating small birds and other species may be more 
at risk of turbine collision when ascending and descending from these stopover habitats, 
especially if turbines are placed near forest or grassland areas. Woodlots and grasslands are 
relatively rare within the CRWF. 

While this may indicate some risk of collision from turbines placed near suitable stopover 
habitat, to date, overall fatality rates for birds (including nocturnal migrants) at wind-energy 
facilities have been relatively low in the Midwest at facilities located in landscapes similar to the 
CRWF. The range of overall bird fatality estimates at five Midwest wind-energy facilities that 
were studied using comparable methods in similar habitats have ranged from 0.6 to 7.17 bird 
fatalities per MW per year (Howe et al. 2002, Johnson et al. 2002b, Jain 2005, Kerlinger et al. 
2007, BHE Environmental 2009, Gruver et al. 2009; Table 12). 

Indirect Impacts 

The UFSWS (2003) has expressed concern over the potential of wind turbines located in 
grassland habitats to displace grassland birds. Habitats documented in the CRWF that may be 
utilized by grassland and passerine birds for nesting (unmowed grassland, mowed grassland, 
pasture, railroad verge, and shrub/grassland) are rare, and comprise 2344 acres (3.66 mi2; 

7.0%) of the CRWF. Many of these areas are not contiguous and occur as isolated areas within 
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the CRWF. The USFWS interim guidelines for wind development (USFWS 2003) suggest that 
projects located in previously altered habitats such as the CRWF are more suitable for wind 
development that projects located within native grasslands. Invenergy has committed to placing 
all turbines within tilled and untilled agriculture, thus greatly reducing the potential for grassland 
birds to be displaced from nesting habitats. 

Threatened, Endangered, and Sensitive Species 

Three state and/or federal endangered species and one USFWS priority shorebird species were 
observed during surveys within the CRWF (Table 8). These species include American golden 
plover (USFWS priority shorebird species [USFWS 2004]), northern harrier (state-endangered 
[IDNR 2009]), upland sandpiper (state endangered [IDNR 2009] and a federal species of 
concern [USFWS 2008]), and osprey (state endangered [IDNR 2009]). All of these bird species 
are also further protected under the Migratory Bird Treaty Act (MBTA 1918). 

Three upland sandpipers observed within three groups were recorded during the fixed-point bird 
surveys during the spring at the CRWF. The CRWF contains potential nesting sites for the 
upland sandpiper in the form of hayfields, mowed grassland, buffer strips in crop fields, and 
unmowed grasslands. 

Upland sandpipers may nest within small grass buffer strips in tilled agricultural fields, some of 
which may be located near a turbine within an adjacent agricultural field. Upland sandpipers 
may also nest within no-till soybean fields, and some turbines are likely located within no-till 
soybean fields. The nesting habitat preferences of the upland sandpiper may result in birds 
nesting close to turbine locations. The typical flight pattern of the upland sandpiper does not 
include regular flights within proposed blade heights, however; upland sandpiper aerial 
courtship displays may involve flights near blade height. The effects of an operational wind
energy facility on breeding upland sandpipers have not been well studied. We are only aware of 
one published study of wind-energy facilities where upland sandpipers were present. Johnson et 
al. (2000a) conducted a fatality monitoring and grassland songbird displacement study at the 
Buffalo Ridge wind-energy facility in Minnesota. Upland sandpiper use of the facility during 
operation was similar to use measured prior to construction, and no upland sandpiper fatalities 
were documented at Buffalo Ridge. 

Upland sandpipers may be impacted by the construction phase of the CRWF if construction 
takes place during the breeding season in occupied nesting habitat. If construction takes place 
outside of the breeding season, or within areas not occupied by active upland sandpiper nests, 
no direct impacts from construction to nesting upland sandpiper would occur, although the 
potential is reduced due to the placement of wind turbines in tilled agriculture. The potential for 
operation of the facility to affect upland sandpipers is more difficult to assess, given the lack of 
projects operating and monitored of projects within areas occupied by upland sandpipers. The 
flight habits of the upland sandpiper, and the results of Johnson et al. (2000a) suggest that 
upland sandpipers are not be especially vulnerable to collisions with wind turbines. The results 
of Johnson et al. (2000a) also suggest that upland sandpipers may not be displaced by wind 
turbines. While the presence of upland sandpipers during the breeding season results in some 
potential for the species to be found as a collision fatality, the results of Johnson et al. (2000a), 
and flight behavior of the species suggest the risk of collision is low. 
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A total of 17 individual northern harriers in 17 groups were observed within the CRWF (10 
individual in 10 groups during fixed-point use bird surveys [spring, fall, and winter] and seven 
individuals in seven groups as incidental observations). 

There were no northern harriers observed flying within the RSH during the fixed-point bird use 
surveys. The hunting habits of northern harriers typically involve low, coursing flights over 
grassland habitats (MacWhirter and Bildstein 1996), which likely decreases the potential for this 
species to collide with a wind turbine. Northern harriers may fly higher and within the potential 
RSH when conducting aerial courtship displays, and this species may occasionally fly within the 
RSH during migration. However, the data collected at the CRWF and other wind-energy 
facilities (Smallwood et al. 2009, Johnson et al. 2000b, Kerlinger 2002) indicates that northern 
harriers spend the majority of their time flying below blade height. Northem harriers have been 
documented as fatalities at other wind-energy facilities (Erickson et al. 2001 a), and the potential 
exists for northern harriers to be found as fatalities at the CRWF, particularly during migration . 
However, the overall level northern harrier fatalities are typically comparatively low when 
compared to their relative abundance at other wind-energy facilities (Erickson et al. 2001a). 

Northern harriers require large undisturbed wetlands, pastures, old fields, marshes, and upland 
habitats for breeding. The INHS Breeding Bird Atlas (INHS 2009) lists three confirmed and one 
possible breeding record in Vermilion County and three possible breeding records in 
Champaign County, Illinois. Some potential nesting habitat for northern harriers is present within 
some of the larger patches of pasture and savannah landcover types. Research regarding 
northern harrier response to wind turbines is limited, and has showed mixed results. In Europe, 
hen harriers (Circus cyaneus) appeared to be displaced by construction activities as well as 
operational facilities (Madders and Whitfield 2006, Pearce-Higgins et al. 2009). Madders and 
Whitfield (2006) found harriers nesting 200 - 300 m (656 - 984 ft) from an operational wind 
turbine, and Pearce-Higgins et al. (2009) found foraging northern harriers to be less abundant 
within 250-m (820-ft) of operating turbines compared to control areas. The CRWF is comprised 
of approximately 4.0% of habitats that northern harrier may find suitable for nesting (unmowed 
grassland, native grassland, railroad verge, pasture and savannah), which may reduce the 
likelihood of northern harriers nesting in the CRWF. 

A total of 283 individual American golden-plovers observed in eight groups were observed in the 
spring during the fixed-point bird use surveys at the CRWF. American golden-plovers may 
utilize soybean fields east-central Illinois as stopover habitat during the spring migration. The 
site is comprised of approximately 90% agricultural lands. In a relatively small area in west
central Indiana (Benton and White Counties), Braile (1999) estimated that the number of 
migrant American golden-plover foraging during stopovers, largely associated with agricultural 
lands, ranged from 42,000 to 84,000 individuals, which is a substantial fraction of the world's 
population. Studies conducted at the Fowler Ridge Wind Farm in Benton County, Indiana on 
American golden-plover revealed that no American golden-plovers were found as fatalities 
during a concurrent fatality study in the spring of 2009, indicating that the species may not be at 
risk of turbine collisions (Johnson et al. 2009c, presentation at The Wildlife Society). 

The USFWS and the IDNR have expressed concern over the potential of wind-energy facilities 
in central Illinois to displace American golden-plovers from areas used during spring migration. 
This region is commonly used by staging American golden-plovers during spring migration as it 
historically had large concentrations of staging American golden-plovers. Johnson et al. (2009c) 
recorded no observations of plovers within 400-m of turbines in Indiana; however, lower 
amounts of soybean fields were present near turbines, which is the preferred foraging habitat for 
American golden-plovers. Johnson et al. (2009c) suggested that farmers rotate crop types 
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between corn and soybean on a regular basis, and that additional years of study were needed 
before strong conclusions regarding American golden-plover responses to wind turbines could 
be made. If American golden-plovers avoid areas near turbines during spring migration, 
potential fatality rates for the species may be reduced. American golden-plovers utilize soybean 
fields for foraging in Indiana and Illinois during migration. While American golden-plovers have 
some potential to be displaced by wind turbines, the potential for displacement from wind 
turbines to impact any species is of greater concern when preferred habitats are limited or rare. 
The data collected during this study do not indicate that the CRWF is utilized as heavily as other 
well known American golden-plover stopover areas, such as Union Township in Benton County, 
Indiana. It is unlikely that potential displacement from soybean fields in the CRWF would have a 
large impact on American golden-plover populations considering the abundance of soybean 
fields in Illinois. 

One osprey was recorded during the fixed-point use bird surveys at the CRWF during the 
spring. This species is typically found in close association to water resources such as lakes and 
rivers, as their diet primarily made up of fish (Poole et al. 2002). There are no records of 
breeding osprey located within Vermilion or Champaign Counties, Illinois, and this species is 
considered an uncommon migrant and occasional summer resident. While some potential exists 
for ospreys to collide with turbines at any wind-energy facility in Illinois during migration, the risk 
is considered low for the CRWF based on the low observed use of the site. 

There is one Illinois Natural Heritage Landmark located within the site, Orchid Hill (INPC 2010), 
which is largely known for its diversity of orchids. There are no known state listed plant species 
that occur within the Orchid Hill site. 

Avian point count surveys at CRWF were conducted during the spring and fall migration, and 
winter periods. Surveys were not conducted during the summer due to preponderance of tilled 
agriculture, which limited the amount of potential nesting habitat and summer use for most birds. 
However; some areas of grassland and shelterbelts were identified during the landcover 
mapping efforts that have some potential to support breeding populations of species protected 
under the Illinois Endangered Species Act. Bird species identified by the Illinois Department of 
Natural Resources as potentially nesting within the CRWF include the barn owl (Tyto alba), 
short-eared owl (Asio flammeus) , and loggerhead shrike (Lanius ludovicianus). These species, 
as well as other state-listed species such as the least bittern (Ixobrychus exilis) , and black-billed 
cuckoo (Coccyzus erythropthalmus) also have some potential to migrate through the project 
area, although none were observed utilizing the project area during avian point count surveys, 
and abundances are expected to be low. The experimental, non-essential population eastern 
migratory population of the whooping crane (Grus americana) may also occur within most areas 
of Illinois during migration. 

Other non-avian species protected by the Illinois Endangered Species Act were identified by the 
Illinois Department of Natural Resources as having varying potential to occur within the CRWF. 
These species included the following which could occur in wetland or aquatic habitats: 
Blanding's turtle (Emydoidea blandingil), smooth softshell turtle (Apalone mutica), River 
redhorse (Moxostoma carina tum) , Eastern sand darter (Ammocrypta pellucidum) , Bigeye chub 
(Hybopsis amblops), Clubshell (Pleurobema clava), riffleshell (Epioblasma torulosa), slippershell 
(Alasmidonta viridis), little spectaclecase (Villosa lienosa), wavy-rayed lampmussel (Lampsilis 
fasciola) , rainbow (Villosa lienosa) , purple wartyback (Cyclonaias tuberculata), kidneyshell 
(Ptychobranchus fasciolaris) , rabbitsfoot (Quadrula cylindrica) , purple Lilliput (Toxolasma 
lividus) , salamander mussel (Simpsonaias ambigua), and mudpuppy (Necturus maculosus). 
One amphibian species, the silvery salamander (Ambystoma platineum) was identified by the 
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IDNR as having some potential to occur along woodlands connected to the Middle Fork of the 
Vermillion River. The ornate box-turtle (Terrapene ornata) was identified by the IDNR as 
potentially occurring within open grasslands and agricultural fields. Mammals identified by the 
IDNR included bat species (addressed in a separate report), and the Franklin's ground squirrel 
(Spermophilus franklinit), which may occur along the right-of-ways of railroads and highways, or 
other grassland landcover types. The USFWS identified the following plant species as having 
some potential to occur within native prairie remnants in the CRWF: prairie bush clover 
(Lespedeza leptostachya) and eastern prairie fringed orchid (Platanthera leucophaea). Native 
prairie remnants were not observed from public roads during the landcover mapping effort. The 
only landcover type that could contain any native prairie remnants was the railroad verge. 

CONCLUSION 

The USFWS interim guidelines for wind-energy development suggest that wind-energy projects 
should be sited within previously altered habitats (USFWS 2003). The proposed project is 
dominated by tilled and un-tilled agriculture, and developed areas, which comprise 92.1 % of the 
area. Invenergy has committed to placing turbines within tilled and untilled agricultural areas, 
and avoiding placing turbines within pasture and grassland habitats. The area with the highest 
diversity of landcover in the region is located along the Middle Fork of the Vermillion River, 
which is located outside of the CRWF. The results of bird studies at CRWF area show raptor 
use rates during the spring, fall and winter were lower than observed at other wind-energy 
facilities, likely due to the dominance of tilled agriculture. Fatality rates of birds are expected to 
be similar to those observed at other wind-energy facilities in the Midwest, based on data 
collected during this study, dominance of relatively flat tilled agriculture in the CRWF, placement 
of wind turbines within agricultural areas, and placement of turbines away from the Middle Fork 
of the Vermillion River. 

Three bird species listed as endangered under the Illinois endangered species act were 
observed within the project area (IDNR 2009). These species include northern harrier, upland 
sandpiper (also federal species of concern; USFWS 2008), and osprey. The American golden 
plover, listed as a federal priority shorebird species (USFWS 2004), was also observed within 
the project area. Northern harriers, upland sandpipers, and osprey occurred at relatively low 
densities during the migration periods and the winter, and risks of collisions are considered low 
during these seasons based on their low abundance. However, American golden plover in 
comparison were observed in higher numbers during migration, although existing studies have 
suggested the species is not especially vulnerable to turbine collisions. Some potential exists for 
nesting populations of northern harrier, upland sandpiper and other state-listed species to occur 
within the CRWF, although large numbers are not expected based on the preponderance of 
tilled agriculture. Landcover data collected during this study can be utilized to identify locations 
where turbines or infrastructure may be located within or near potential habitat for state-listed 
species, and to determine if further surveys or mitigation measures are warranted. 
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Table 1. The land cover types, coverage, and composition 
within the California Ridge Wind Farm, based on 
land cover surveys conducted by WEST in March of 
2009. 

Habitat Acres % Com~osition 
Agriculture (Corn/Soybeans) 30,246.60 90.2 
Agriculture (Hay Fields) 117.34 0.4 
Developed 509.22 1.5 
Mowed Grassland 690.72 2.1 
Open Water 9.84 <0.1 
Pasture 236.61 0.7 
Railroad Verge 84.27 0.3 
Savannah 103.87 0.3 
Shelterbelt (Shrubs) 72.51 0.2 
Shelterbelt (Trees) 266.40 0.8 
Unmowed Grassland 890.10 2.7 
Woodlot 296.11 0.9 
Total 33,523.58 100 
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Table 2. Descriptions of habitats mapped at the California Ridge Wind Farm by Western 
EcoSystems Technology, Inc. 

Habitat Habitat Description 
Tilled Agriculture Areas with planted crops (typically soybean [Glycine max], corn 

Un-Tilled Agriculture 
Developed 
Abandoned Structure 
Pasture 
Mowed Non-native 
Grassland 
Unmowed Non-native 
Grassland 
Illinois Natural Heritage 
Landmark 
Savannah 

Woodlot 

Shelterbelt with deciduous 
trees 
Shelterbelt with shrubs/grass 
Railroad verge 

Open water 

[Zea mays]). 
Area with untilled agriculture (hay or alfalfa [Medicago sativa]). 
House, barn, building, city, major highways. 
Dilapidated structure. 
Areas with planted grasses used for livestock grazing. 
Areas regularly mowed that are dominated by non-native 

grasses such as fescues (Festuca spp.). 
Areas that have not been mowed that are dominated by non

native grasses such as fescues. 
Natural area designated and administered by the Illinois 

Department of Naturual Resources (Orchid Hill). 
Unmowed non-native planted grassland with interspersed 

trees/shrubs. 
Areas with a group of deciduous trees present (does not include 

areas smaller than one acre [43,560 fe]). 
Rows between properties or crop fields that consist of mature 

deciduous trees. 
Barriers of shrubs or grass between agriculture fields. 
Active railroad track that has a verge on both sides conSisting of 

grasses, shrubs, and/or trees. 
Ponds or lakes. 

Table 3. Summary of species richness (species!plota/20-minute survey) and 
sample size, by season and overall, during fixed-point bird use 
surveys at the California Ridge Wind Farm from March 12, 2009 -
February 15, 2010. 

Season 

WEST, Inc. 

Number 
of Visits 

# Surveys 
Conducted 

# Unique __ --'S:;..op.:...e:...;c:;..:.i.:..es,::.....;:..R.c.:.i.:..ch:;..:.n:;..:.e.:..s.:...s=---__ 
SpeCies Large Birds Small Birds 
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Spring 
Fall 
Winter 

Overall 

12 
8 
4 

24 

180 
120 
60 

360 

45 
30 
12 
48 

a 800-m radius for large birds and 100-m radius for small birds. 
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1.20 
0.68 
0.27 
0.67 

3.32 
1.33 
0.55 
1.66 
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Table 4. Total number of individuals (obs) and groups (grps) for each bird type, raptor subtype, and speciesa
, by season 

and overall, during fixed-point bird use surveys at the California Ridge Wind Farm from March 12, 2009 - February 
15,2010. 

Spring Fall Winter Total 
# # # # # # # # 

S~ecieslT~~e Scientific Name ar~s obs ar~s obs ar~s obs ar~s obs 
Waterbirds 6 7 0 0 0 0 6 7 
great blue heron Ardea herodias 6 7 0 0 0 0 6 7 
Waterfowl 3 9 1 1 5 359 9 369 
Canada goose Branta canadensis 2 7 1 1 5 359 8 367 
mallard Anas platyrhynchos 1 2 0 0 0 0 1 2 
Shorebirds 110 426 22 195 0 0 132 621 
American golden-plover Pluvialis dominica 8 283 0 0 0 0 8 283 
killdeer Charadrius vociferus 97 138 22 195 0 0 119 333 
upland sandpiper Bartramia longicauda 3 3 0 0 0 0 3 3 
Wilson's snipe Gallinago delicata 2 2 0 0 0 0 2 2 
Raptors 28 32 19 24 7 9 54 65 
Accipiters 0 0 2 2 1 1 3 3 
sharp-shinned hawk Accipiter striatus 0 0 2 2 1 1 3 3 
Buteos 15 18 7 8 5 7 27 33 
red-tailed hawk Buteo jamaicensis 14 17 7 8 5 7 26 32 
rough-legged hawk Buteo lagopus 1 1 0 0 0 0 1 1 
Northern Harrier 5 5 4 4 1 1 10 10 
northern harrier Circus cyaneus 5 5 4 4 1 1 10 10 
Falcons 7 8 6 10 0 0 13 18 
American kestrel Falco sparverius 7 8 6 10 0 0 13 18 
Other Raptors 1 1 0 0 0 0 1 1 
osprey Pandion haliaetus 1 1 0 0 0 0 1 1 
Vultures 16 23 17 19 0 0 33 42 
turkey vulture Cathartes aura 16 23 17 19 0 0 33 42 
Upland Gamebirds 16 17 0 0 0 0 16 17 
northern bobwhite Colinus virginian us 1 1 0 0 0 0 1 1 
ring-necked ~heasant Phasianus colchicus 15 16 0 0 0 0 15 16 
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Table 4. Total number of individuals (obs) and groups (grps) for each bird type, raptor subtype, and speciesa
, by season 

and overall, during fixed-point bird use surveys at the California Ridge Wind Farm from March 12, 2009 - February 
15,2010. 

Spring Fall Winter Total 
# # # # # # # # 

S~ecieslT~~e Scientific Name ar~s obs ar~s obs ar~s obs ar~s obs 
Doves/Pigeons 53 86 22 48 4 43 79 177 
mourning dove Zenaida macroura 52 84 22 48 3 31 77 163 
rock pigeon Columba livia 1 2 0 0 1 12 2 14 
Large Corvids 7 12 1 5 2 2 10 19 
American crow Corvus brachyrhynchos 7 12 1 5 2 2 10 19 
Passerines 906 2,184 182 1,513 37 305 1,125 4,002 
American goldfinch Carduelis tristis 18 26 20 38 0 0 38 64 
American robin Turdus migratorius 94 182 30 68 0 0 124 250 
barn swallow Hirundo rustica 40 71 7 37 0 0 47 108 
blue jay Cyanocitta cristata 1 2 3 7 0 0 4 9 
brown-headed cowbird Molothrus ater 119 411 9 200 0 0 128 611 
brown thrasher Toxostoma rufum 3 3 1 1 0 0 4 4 
cedar waxwing Bombycil/a cedrorum 1 2 0 0 0 0 1 2 
chipping sparrow Spizella passerina 14 15 1 1 0 0 15 16 
cliff swallow Petrochelidon pyrrhonota 0 0 3 14 0 0 3 14 
common grackle Quiscalus quiscula 120 387 7 30 0 0 127 417 
common yellowthroat Geothlypis trichas 7 9 0 0 0 0 7 9 
dickcissel Spiza americana 10 17 1 2 0 0 11 19 
eastern kingbird T yrannus tyrannus 6 8 0 0 0 0 6 8 
eastern meadowlark Sturnella magna 105 131 10 13 0 0 115 144 
European starling Sturn us vulgaris 48 168 34 780 10 228 92 1,176 
gray catbird Dumetella carolinensis 2 2 0 0 0 0 2 2 
horned lark Eremophila alpestris 87 123 18 44 20 46 125 213 
house finch Carpodacus mexicanus 2 3 0 0 0 0 2 3 
house sparrow Passer domesticus 17 47 4 11 1 1 22 59 
indigo bunting Passerina cyanea 5 5 0 0 0 0 5 5 
Lapland longspur Calcarius lapponicus 16 105 0 0 5 20 21 125 
northern cardinal Cardinalis cardinalis 8 9 1 1 0 0 9 10 
purple martin Progne subis 0 0 1 30 0 0 1 30 
red-winged blackbird Agelaius ehoeniceus 140 402 11 143 1 10 152 555 
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Table 4. Total number of individuals (obs) and groups (grps) for each bird type, raptor subtype, and speciesa
, by season 

and overall, during fixed-point bird use surveys at the California Ridge Wind Farm from March 12, 2009 - February 
15,2010. 

Spring Fall Winter Total 
# # # # # # # # 

SEecies/T~Ee Scientific Name arES obs arES obs arES obs arES obs 
song sparrow Melospiza melodia 16 21 0 0 0 0 16 21 
tree swallow Tachycineta bicolor 7 12 13 84 0 0 20 96 
unidentified sparrow 0 0 1 2 0 0 1 2 
unidentified warbler 0 0 1 1 0 0 1 1 
vesper sparrow Pooecetes gramineus 20 23 6 6 0 0 26 29 
Other Birds 4 4 1 2 0 0 5 6 
chimney swift Chaetura pelagica 2 2 0 0 0 0 2 2 
northern flicker Colae.tes auratus 2 2 1 2 0 0 3 4 
Overall 1,149 2,800 265 1,807 55 718 1,469 5,325 
a Regardless of distance from observer. 
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Table 5a. Mean bird use (number of birds/plotl20-minute survey), percent of total composition (%), and frequency 
of occurrence (%) for each large bird type, raptor subtype, and species by season during fixed-point bird 
use surve~s at the California Ridae Wind Farm from March 12, 2009 - Februar~ 15, 2010. 

Use % Composition % Frequency 
S~ecies/T~~e S~rina Fall Winter S~rina Fall Winter S~rina Fall Winter 
Waterbirds 0.04 0 0 1.1 0 0 3.3 0 0 
great blue heron 0.04 0 0 1.1 0 0 3.3 0 0 
Waterfowl 0.05 <0.01 0.15 1.5 0.3 14.3 1.7 0.8 5.0 
Canada goose 0.04 <0.01 0.15 1.1 0.3 14.3 1.1 0.8 5.0 
mallard 0.01 0 0 0.3 0 0 0.6 0 0 
Shorebirds 2.37 1.62 0 69.6 66.8 0 51.7 18.3 0 
American golden-plover 1.57 0 0 46.2 0 0 3.3 0 0 
killdeer 0.77 1.62 0 22.5 66.8 0 48.3 18.3 0 
upland sandpiper 0.02 0 0 0.5 0 0 1.7 0 0 
Wilson's snipe 0.01 0 0 0.3 0 0 1.1 0 0 
Raptors 0.18 0.20 0.15 5.2 8.2 14.3 13.9 15.0 11.7 
Accipiters 0 0.02 0.02 0 0.7 1.6 0 1.7 1.7 
sharp-shinned hawk 0 0.02 0.02 0 0.7 1.6 0 1.7 1.7 
Buteos 0.10 0.07 0.12 2.9 2.7 11.1 7.8 5.8 8.3 
red-tailed hawk 0.09 0.07 0.12 2.8 2.7 11.1 7.2 5.8 8.3 
rough-legged hawk <0.01 0 0 0.2 0 0 0.6 0 0 
Northern Harrier 0.03 0.03 0.02 0.8 1.4 1.6 2.8 3.3 1.7 
northern harrier 0.03 0.03 0.02 0.8 1.4 1.6 2.8 3.3 1.7 
Falcons 0.04 0.08 0 1.3 3.4 0 3.9 5.0 0 
American kestrel 0.04 0.08 0 1.3 3.4 0 3.9 5.0 0 
Other Raptors <0.01 0 0 0.2 0 0 0.6 0 0 
osprey <0.01 0 0 0.2 0 0 0.6 0 0 
Vultures 0.13 0.16 0 3.8 6.5 0 8.9 14.2 0 
turkey vulture 0.13 0.16 0 3.8 6.5 0 8.9 14.2 0 
Upland Gamebirds 0.09 0 0 2.8 0 0 8.9 0 0 
northern bobwhite <0.01 0 0 0.2 0 0 0.6 0 0 
ring-necked ~heasant 0.09 0 0 2.6 0 0 8.3 0 0 
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Table 5a. Mean bird use (number of birds/plotl20-minute survey), percent of total composition (%), and frequency 
of occurrence (%) for each large bird type, raptor subtype, and species by season during fixed-point bird 
use surveys at the California Ridge Wind Farm from March 12,2009 - February 15, 2010. 

Species/Type 
Doves/Pigeons 
mourning dove 
rock pigeon 
Large Corvids 
American crow 
Overall 

WEST, Inc. 

Spring 
0.48 
0.47 
0.01 
0.07 
0.07 
3.40 

Use % Composition % Frequency 
Fall Winter Spring Fall Winter Spring Fall Winter 
0.40 0.72 14.1 16.4 68.3 23.3 18.3 6.7 
0.40 0.52 13.7 16.4 49.2 23.3 18.3 5.0 
o 0.20 0.3 0 19.0 0.6 0 1.7 

0.04 0.03 2.0 1.7 3.2 3.9 0.8 3.3 
0.04 0.03 2.0 1.7 3.2 3.9 0.8 3.3 
2.43 1.05 100 100 100 
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Table 5b. Mean bird use (number of birds/100-meter plotl20-minute survey), percent of total composition (%), and 
frequency of occurrence (%) for each small bird type and species by season during fixed-point bird use 
surve~s at the California Ridae Wind Farm from March 12, 2009 - Februa~ 15, 2010. 

Use % Composition % Frequency 
S~ecies/T~~e S~rina Fall Winter S~rina Fall Winter S~rina Fall Winter 
Passerines 9.08 10.52 4.58 99.8 99.8 100 94.4 78.3 45.0 
American goldfinch 0.11 0.32 0 1.2 3.0 0 6.7 16.7 0 
American robin 0.78 0.52 0 8.5 4.9 0 33.9 22.5 0 
barn swallow 0.34 0.22 0 3.8 2.1 0 19.4 5.0 0 
blue jay 0 <0.01 0 0 <0.1 0 0 0.8 0 
brown-headed cowbird 1.69 1.67 0 18.6 15.8 0 47.2 7.5 0 
brown thrasher 0 <0.01 0 0 <0.1 0 0 0.8 0 
cedar waxwing 0.01 0 0 0.1 0 0 0.6 0 0 
chipping sparrow 0.04 <0.01 0 0.4 <0.1 0 3.3 0.8 0 
cliff swallow 0 0.12 0 0 1.1 0 0 2.5 0 
common grackle 1.78 0.22 0 19.5 2.1 0 41.7 5.0 0 
common yeliowthroat 0.03 0 0 0.3 0 0 2.2 0 0 
dickcissel 0.06 0.02 0 0.6 0.2 0 2.8 0.8 0 
eastern kingbird 0.04 0 0 0.5 0 0 3.3 0 0 
eastern meadowlark 0.31 0.05 0 3.4 0.5 0 24.4 4.2 0 
European starling 0.68 5.47 3.30 7.4 52.0 72.0 20.0 22.5 11.7 
gray catbird 0.01 0 0 0.1 0 0 1.1 0 0 
horned lark 0.51 0.37 0.77 5.6 3.5 16.7 32.2 15.0 31.7 
house finch 0.02 0 0 0.2 0 0 1.1 0 0 
house sparrow 0.26 0.09 0.02 2.9 0.9 0.4 8.9 3.3 1.7 
indigo bunting 0.03 0 0 0.3 0 0 2.8 0 0 
Lapland longspur 0.49 0 0.33 5.4 0 7.3 7.2 0 8.3 
northern cardinal 0.05 <0.01 0 0.5 <0.1 0 4.4 0.8 0 
purple martin 0 0.25 0 0 2.4 0 0 0.8 0 
red-winged blackbird 1.62 0.43 0.17 17.8 4.1 3.6 48.9 6.7 1.7 
song sparrow 0.09 0 0 1.0 0 0 6.1 0 0 
tree swallow 0.04 0.66 0 0.5 6.2 0 3.3 10.0 0 
unidentified sparrow 0 0.02 0 0 0.2 0 0 0.8 0 
unidentified warbler 0 <0.01 0 0 <0.1 0 0 0.8 0 
ves~er s~arrow 0.10 0.05 0 1.1 0.5 0 8.3 5.0 0 
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Table 5b. Mean bird use (number of birds/100-meter plotl20-minute survey), percent of total composition (%), and 
frequency of occurrence (%) for each small bird type and species by season during fixed-point bird use 
surveys at the California Ridge Wind Farm from March 12, 2009 - February 15, 2010. 

Species/Type 
Other Birds 
chimney swift 
northern flicker 
Overall 

WEST, Inc. 

Spring 
0.02 

<0.01 
0.01 
9.10 

Use % Composition % Frequency 
Fall Winter Spring Fall Winter Spring Fall Winter 
0.02 0 0.2 0.2 0 1.7 0.8 0 
o 0 <0.1 0 0 0.6 0 0 

0.02 0 0.1 0.2 0 1.1 0.8 0 
10.53 4.58 100 100 100 
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Table 6. Flight height characteristics by bird type and raptor subtype during fixed-point bird use surveys at 
the California Ridge Wind Farm from March 12, 2009 - February 15, 2010. Large bird observations 
were limited to within 800 m and small birds were limited to within 100 m. 

Bird Type 
Waterbirds 
Waterfowl 
Shorebirds 
Raptors 
Accipiters 
Buteos 
Northern Harrier 
Falcons 
Other Raptors 
Vultures 
Upland Gamebirds 
Doves/Pigeons 
Large Corvids 
Large Birds Overall 
Passerines 
Other Birds 
Small Birds Overall 

# Groups 
Flying 

6 
5 
99 
46 
3 
22 
10 
10 
1 

33 
o 
68 
8 

265 
680 

4 
684 

jObs 
Flying 

7 
11 

509 
57 
3 
28 
10 
15 
1 

42 
o 

160 
16 

802 
2,707 

5 
2,712 

Mean Flight 
Height (m) 

31 .83 
32.20 
5.97 

31.22 
12.00 
58.05 
2.40 
6.90 

30.00 
51.09 

o 
6.53 
7.62 

17.25 
5.06 
12.50 
5.10 

%Obs 
Flying 

100 
57.9 
82.0 
87.7 
100 
84.8 
100 
83.3 
100 
100 
o 

90.4 
84.2 
82.9 
85.3 
100 
85.4 

% within Flight Height Categories 
o -35 m 35 - 130 rna > 130 m 

57.1 42.9 0 
81 .8 18.2 0 
90.2 9.8 0 
70.2 17.5 12.3 
100 0 0 
39.3 35.7 25.0 
100 0 0 
100 0 0 
100 0 0 
45.2 52.4 2.4 
000 

100 0 0 
100 0 0 
88.2 10.8 1.0 
100 0 0 
100 0 0 
100 0 0 

a The likely "rotor-swept height" for potential collision with a turbine blade, or 35 to 130 m (115 to 427 ft) above ground level. 
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Table 7a. Relative exposure index and flight characteristics for large bird species during fixed-point bird use 
surve~s at the California Ridae Wind Farm from March 12, 2009 - Februa~ 15, 2010. 

% Flying % Within 
# Groups Overall % within RSW based Exposure RSH at 

S~ecies FI~ina Mean Use FI~ina on Initial obs Index An~time 

American golden-plover 8 0.53 100 17.7 0.09 17.7 
turkey vulture 33 0.08 100 52.4 0.04 61.9 
red-tailed hawk 21 0.1 0 84.4 37.0 0.03 51.9 
Canada goose 4 0.08 52.9 22.2 <0.01 22.2 
great blue heron 6 0.01 100 42.9 <0.01 42.9 
killdeer 89 0.62 67.3 0 0 0 
mourning dove 66 0.47 89.6 0 0 0 
rock pigeon 2 0.09 100 0 0 0 
American crow 8 0.05 84.2 0 0 0 
American kestrel 10 0.03 83.3 0 0 0 
ring-necked pheasant 0 0.03 0 0 0 0 
northern harrier 10 0.02 100 0 0 0 
sharp-shinned hawk 3 0.01 100 0 0 0 
upland sandpiper 0 <0.01 0 0 0 0 
Wilson's snipe 2 <0.01 100 0 0 0 
mallard 1 <0.01 100 0 0 0 
rough-legged hawk 1 <0.01 100 0 0 0 
osprey 1 <0.01 100 0 0 100 
northern bobwhite 0 <0.01 0 0 0 0 
a RSH: The likely "rotor-swept height" for potential collision with a turbine blade, or 35 to 130 m (115 to 427 ft) above ground level (AGL). 
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Table 7b. Relative exposure index and flight characteristics for small bird species during fixed-point bird use 
surve~s at the California Ridae Wind Farm from March 1~, 2009 - Februar~ 15, 2010. 

% Flying % Within 
# Groups Overall % within RSHa based Exposure RSH at 

S~ecies FI~ina Mean Use FI~ina on Initial obs Index An~ime 
European starling 68 2.90 82.8 0 0 0 
brown-headed cowbird 99 0.94 95.8 0 0 0 
red-winged blackbird 104 0.72 90.7 0 0 0 
common grackle 108 0.65 98.6 0 0 0 
horned lark 61 0.59 70.7 0 0 0 
American robin 68 0.38 77.2 0 0 0 
Lapland longspur 16 0.31 92.6 0 0 0 
barn swallow 42 0.17 100 0 0 0 
tree swallow 17 0.16 82.8 0 0 0 
eastern meadowlark 24 0.12 51.6 0 0 0 
house sparrow 15 0.12 69.5 0 0 0 
American goldfinch 21 0.11 79.3 0 0 0 
purple martin 1 0.06 100 0 0 0 
vesper sparrow 9 0.04 41 .7 0 0 0 
song sparrow 3 0.03 25.0 0 0 0 
cliff swallow 3 0.03 100 0 0 0 
dickcissel 2 0.02 41.7 0 0 0 
northern cardinal 4 0.02 50.0 0 0 0 
eastern kingbird 6 0.01 100 0 0 0 
chipping sparrow 2 0.01 37.5 0 0 0 
indigo bunting 3 <0.01 60.0 0 0 0 
common yellowthroat 0 <0.01 0 0 0 0 
northern flicker 3 <0.01 100 0 0 0 
house finch 2 <0.01 100 0 0 0 
gray catbird 0 <0.01 0 0 0 0 
cedar waxwing 0 <0.01 0 0 0 0 
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Table 7b. Relative exposure index and flight characteristics for small bird species during fixed-point bird use 
surveys at the California Ridge Wind Farm from March 12,2009 - February 15, 2010. 

% Flying % Within 
# Groups Overall % within RSHa based Exposure RSH at 

Species Flying Mean Use Flying on Initial obs Index Anytime 
unidentified sparrow 1 <0.01 100 0 0 0 
chimney swift 1 <0.01 100 0 0 0 
unidentified warbler 0 <0.01 0 0 0 0 
brown thrasher 0 <0.01 0 0 0 0 
blue jay 1 <0.01 100 0 0 0 
a RSH: The likely "rotor-swept height" for potential collision with a turbine blade, or 35 to 130 m (115 to 427 ft) above ground level (AGL). 
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WEST, Inc. 

Table 8. Summary of sensitive species observed at the California Ridge Wind Farm during fixed-point 
bird use surveys (FP) and as incidental wildlife observations (Inc.) from March 12, 2009 - February 
15,2010. 

FP Inc. Total 
# of # of # of # of # of # of 

S~ecies Scientific Name Status gr~s obs gr~s obs gr~s obs 
American golden-plover Pluvialis dominica FPS 8 283 0 0 8 283 
northern harrier Circus cyaneus SE 10 10 7 7 17 17 
upland sandpiper Bartramia longicauda SE/FSOC 3 3 0 0 3 3 
os~re:t Pandion haliaetus SE 1 1 0 0 1 1 
Total 4 s~ecies 22 297 7 7 29 304 
FSOC = federal species of concern (USFWS 2008); FPS - USFWS priority shorebird species (USFWS 2004); SE - state endangered. 

(IDNR 2009) 
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Table 9. Incidental wildlife observed while conducting all surveys at the California 
Ridge Wind Farm from March 12, 2009 - February 15,2010. 

Species Scientific Name # grps 
red-tailed hawk Buteo jamaicensis 18 
American kestrel Falco sparverius 13 
northern harrier Circus cyaneus 7 
turkey vulture Cathartes aura 5 
great blue heron Ardea herodias 2 
Bird Subtotal 5 species 44 
white-tailed deer Odocoi/eus virginianus 6 
thirteen-lined ground squirrel Spermophilus tridecemlineatus 5 
coyote Canis latrans 1 
Mammal Subtotal 3 species 12 

# obs 
19 
17 
7 
5 
2 

49 
19 
5 
1 

25 
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Table 10. Comparison of raptor use estimates and raptor mortality at wind-energy facilities 
in North America and the California Ridae Wind Farm. 

Use Raptor No. of Total 
Wind-Enera~ Facilit~ Estimatea Mortalit~b Turbines MW 
California Ridge, IL 0.17 

Midwest 
NPPD Ainsworth, NE 0.06 36 59.4 
Wolfe Island, Ont. 0.04 86 197.8 
Buffalo Ridge, MN 0.64 0.02 281 210.75 
Blue Sk~ Green Field, WI 0 88 145 

Western 
Diablo Winds, CA 2.16 0.87 31 20 
SMUD, CA 0.53 15 
High Winds, CA 2.34 0.39 90 162 
Leaning Juniper, OR 0.52 0.21 67 100.5 
Big Horn, WA 0.51 0.15 133 199.5 
Hopkins Ridge, WA 0.70 0.14 83 150 
Klondike II, OR 0.50 0.11 50 75 
Stateline, ORIW A (2002) 0.23 0.09 454 300 
Stateline, ORIWA (2003) 0.21 0.09 454 300 
Wild Horse, WA 0.29 0.09 127 229 
Klondike III, OR 0.06 122 375 
Zintel, WA 0.43 0.05 38 50 
Nine Canyon, WA 0.05 37 48 
Marengo II, WA 0.05 39 70.2 
Biglow Canyon I, WA (2009) 0.04 76 125.4 
Biglow Canyon I, WA (2008) 0.03 76 125.4 
Combine Hills, OR 0.75 0 41 41 
Vansycle, OR 0.66 0 38 24.9 
Klondike, OR 0.50 0 16 24 
Marengo I, WA 0 78 140.4 
Dillon, CA 0 45 45 

Northeastern 
Noble Ellenburg, NY (2009) 0.49 54 80 
Noble Ellensburg, NY (2008) 0.32 54 80 
Noble Clinton, NY (2008) 0.29 67 100.5 
Maple Ridge, NY (2007) 0.25 195 321.75 
Noble Clinton, NY (2009) 0.24 67 100 
Noble Bliss, NY (2008) 0.19 67 100 
Noble Bliss, NY (2009) 0.18 67 100 
Maple Ridge, NY (2006) 0.04 120 198 
Buffalo Mountain, TN (2006) 0 18 29 
Buffalo Mountain, TN (2000-2003) 0 3 1.98 
Mount Storm, WV {2008} 0 82 164 
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Table 10. Comparison of raptor use estimates and raptor mortality at wind-energy facilities 
in North America and the California Ridge Wind Farm. 

Use Raptor 
Wind-Energy Facility Estimatea Mortalityb 

Southern Plains 
Buffalo Gap, TX 

Summerview, Alb. (2005/2006) 
Judith Gap, MT 

Rocky Mountains 

Foote Creek Rim, WY (Phase I; 1999) 
Foote Creek Rim, WY (Phase I; 2000) 
Foote Creek Rim, WY (Phase I; 2001/2002) 
a number of raptors!ploU20-min survey 
b number of fatalities!MW!year 
Data from the followin sources: 

0.10 

0.11 
0.09 
0.08 
0.05 
o 

No. of 
Turbines 

67 

39 
90 
69 
69 
69 

Total 
MW 

134 

70.2 
135 
41.4 
41.4 
41.4 

Facilit Use Estimate Mortali Estimate Facili Use Estimate Mortali Estimate 
NPPD Ainsworth. NE 
Wolfe Island, Ont. 
Buffalo Ridge, MN 
Blue Sky Green Field, WI 
Diablo Winds, CA 
SMUD,CA 
High Winds, CA 
Leaning Juniper, OR 
Big Hom,WA 

Hopkins Ridge, WA 
Klondike II, OR 
Stateline, ORNVA (02) 
Stateline, ORNVA (03) 
Wild Horse, CA 

Klondike III , OR 
Zintel, WA 
Nine Canyon, WA 
Marengo II, WA 

Biglow Canyon I, WA (09) 

Biglow Canyon I, WA (08) 

Combine Hills, OR 

WEST, Inc. 

Derby et al. 2007 
Stantec Ltd. 2010 

Erickson et al. 2002b Erickson et al. 2002b 

WEST 2006 
Gruver et al. 2009 
WEST 2008 
URS et al. 2005 

Kerlinger et al. 2005 Kerlinger et al. 2006 
Kronner et al. 2005 Gritski et al. 2008 
Johnson and Erickson Kronner et al. 2008 

2004 

Vansycle, OR 
Klondike, OR 
Marengo I, WA 
Dillon, CA 
Noble Ellensburg, NY (09) 
Noble Ellensburg, NY (08) 
Noble Clinton, NY (08) 
Maple Ridge, NY (07) 
Noble Clinton, NY (09) 

Young et al. 2003a 
Johnson 2004 
Erickson et al. 2002b 
Erickson et al. 2003b 
Erickson et al. 2003d 

Young et al. 2007a Noble Bliss, NY (08) 
NWC and WEST 2007 Noble Bliss, NY (09) 

Erickson et al. 2002a 
Erickson et al. 2001 b 

Erickson et al. 2004 Maple Ridge, NY (06) 
Erickson et al. 2004 Buffalo Mountain, TN (06) 
Erickson et al. 2008 Buffalo Mountain, TN (00-

Gritski et al. 2009 
Erickson et al. 2008 
Erickson et al. 2003c 
URS Corporation 
2010b 
Enk et al. 2010 

Jeffrey et al. 2009 

03) 
Mount Storm, WV (08) 
Buffalo Gap, TX 
Summerview, Alb. (05/06) 
Judith Gap, MT 

Young et al. 2003d Young et al. 2006 

42 

WCIA and WEST 1997 
Johnson et al. 2002a 

Erickson et al. 2000 
Johnson et al. 2003 
URS Corporation 2010a 
Chatfield et al. 2009 
Jain et al. 2010c 
Jain et al. 2009a 
Jain et al. 2009b 
Jain et al. 2008 
Jain et al. 2010b 

Jain et al. 2009c 
Jain et al. 2010a 
Jain et al. 2007 
Fiedler et al. 2007 
Nicholson 2003, 2005 

Young et al. 2009 
Tiemey 2007 
Brown and Hamilton 2006 
TRC 2008 

Young et al. 2003c 

Young et al. 2003c 

Young et al. 2003c 
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Table 11. Comparison of seasonal raptor use at other wind-energy facilities 
Midwestern region to the California Ridge Wind Farm. 

in the 

Site 
California Ridge, IL 
Buffalo Ridge, MN 
Black Fork, OH 
Grand Ridge, IL 
Buckeye Wind, OH 

WEST,lnc. 

Raptor Use 
(# raptors/20-min survey) 

Fall Winter Spring Summer 
0.20 0.15 0.18 
0.78 0.22 0.64 0.60 
0.13 0.26 
0.20 0.10 0.32 
0.11 0.20 

43 

Reference 
This study 
Johnson et al. 2000a 
Ecology and Environment 2009 
Derby et al. 2009 
Stantec 2009 
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Table 12. Avian mortality associated with other wind-energy facilities in the 
Midwestern region. 

Location 
Top of Iowa, IA 
Buffalo Ridge, MN 
Crescent Ridge, IL 
Kewaunee County, WI 
Cedar Ridge, WI 
Blue Sky Green Field, WI 
Mean 

WEST, Inc. 

Per Megawatt 
Mortality Estimates 

0.7 
3.4 
0.6 
2.0 

6.55 
7.17 
3.5 

44 

Source 
Jain 2005 
Johnson et al. 2000a, 2002b 
Kerlinger et al. 2007 
Howe et al. 2002 
BHE Environmental 2009 
Gruver et al. 2009 
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Figure 1. Location of the California Ridge Wind Farm. 
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Figure 2. Overview of the California Ridge Wind Farm. 
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Figure 3. Habitat map of the California Ridge Wind Resource Area. 
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Figure 3. Habitat map of the California Ridge Wind Farm. 
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Figure 4. Fixed-point bird use survey points at the California Ridge Wind Farm. 
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Figure 5. Mean use (number of birds/20-minute survey) at each fixed-point bird 
use survey point for all birds, major bird types, and raptor subtypes at 
the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and 
raptor subtypes at the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and 
raptor subtypes at the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and 
raptor subtypes at the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and 
raptor subtypes at the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and 
raptor subtypes at the California Ridge Wind Farm. 
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each 
fixed-point bird use survey point for all birds, major bird types, and raptor 
subtypes at the California Ridge Wind Farm. Observations of passerines 
and other small birds were focused within 100-meter viewsheds. 
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Figure 6a. Spatial use by flight paths of waterbirds and shorebirds at the California Ridge Wind Farm. 
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Figure 6b. Spatial use by flight paths of waterfowl at the California Ridge Wind Farm. 
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Figure 6c. Spatial use by flight paths of buteos at the California Ridge Wind Farm. 
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Figure 6d. Spatial use by flight paths of accipiters, falcons, harriers, and other raptor species at the 
California Ridge Wind Farm. 
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Figure 6e. Spatial use by flight paths of vultures at the California Ridge Wind Farm. 
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Figure 7_ Regression analysis comparing raptor use estimations versus estimated raptor 

mortality_ 
Data from the following sources: 

Study and Location 
Buffalo Ridge, MN 
Combine Hills, OR 
Diablo Winds, CA 
Foote Creek Rim, WY 
High Winds, CA 
Hopkins Ridge, WA 
Klondike II, OR 
Klondike, OR 
Stateline, WAf OR 
Vansycle, OR 
Wild Horse, WA 
Zintel , WA 
Bighorn, WA 

WEST, Inc. 

Raptor Use 
(birds/plot 

/20-min survey) 
0.64 
0.75 
2.16 
0.55 
2.34 
0.70 
0.50 
0.50 
0.48 
0.66 
0.29 
0.43 
0.51 

Source 
Erickson et al. 2002b 
Young et al. 2003d 
WEST 2006 
Johnson et al. 2000b 
Keriinger et al. 2005 
Young et al. 2003a 
Johnson 2004 
Johnson et al. 2002a 
Erickson et al. 2004 
WCIA and WEST 1997 
Erickson et al. 2003d 
Erickson et al. 2002a 
Johnson and Erickson 2004 

61 

Raptor Mortality 
(fatalities/MW/yr) 

0.02 
0.00 
0.87 
0.04 
0.39 
0.14 
0.11 
0.00 
0.09 
0.00 
0.09 
0.05 
0.15 

Source 
Erickson et al. 2002b 
Young et al. 2006 
WEST 2008 
Young et al. 2003c 
Kerlinger et al. 2006 
Young et al. 2007a 
NWC and WEST 2007 
Johnson et al. 2003 
Erickson et al. 2002b 
Erickson et al. 2000 
Erickson et al. 2008 
Erickson et al. 2002b 
Kronner et al. 2008 
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Figure 8. Comparison of annual raptor use between the California Ridge Wind Farm and other US wind-energy facilities. 
Data from the following sources: 

California Ridge, IL 
High Winds, CA 
Diablo Winds, CA 
Altamont Pass, CA 
Glenrock/Rolling Hills, WY 
Elkhorn, OR 
Cotterel Mtn., ID 
Swauk Ridge, WA 
Golden Hills, OR 
Windy Flats, WA 
Combine Hills, OR 
Desert Claim, WA 
Hopkin's Ridge, WA 
Reardon, WA 

WEST, Inc. 

This study. 
Kerlinger et al. 2005 
WEST 2006 
Erickson et al. 2002b 
Johnson et al. 2008a 
WEST 2005a 
BLM 2006 
Erickson et al. 2003a 
Jeffrey et al. 2008 
Johnson et al. 2007 
Young et al. 2003d 
Young et al. 2003b 
Young et al. 2003a 
WEST 2005b 

Stateline Reference 
Buffalo Ridge, MN 
White Creek, WA 
Foote Creek Rim, WY 
Roosevelt, WA 
Leaning Juniper, OR 
Dunlap, WY 
Klondike, OR 
Seven Mile Hill, WY 
Stateline, WNOR 
Condon, OR 
High Plains, WY 
Zintel Canyon, WA 

URS et al. 2001 
Erickson et al. 2002b 
NWC and WEST 2005 
Erickson et al. 2002b 
NWC and WEST 2004 
Kronner et al. 2005 
Johnson et al. 2009a 
Johnson et al. 2002a 
Johnson et al. 2008b 
Erickson et al. 2002b 
Erickson et al. 2002b 
Johnson et al. 2009b 
Erickson et al. 2002a 
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Nine Canyon, WA 
Maiden, WA 
Hatchet Ridge, CA 
Biglow Canyon, OR 
Wild Horse, WA 
Biglow Reference, OR 
Simpson Ridge, WY 
InvenergL Vantage, WA 
Grand Ridge, IL 
Tehachapi Pass, CA 
Sunshine, AZ 
Dry Lake, AZ 
San Gorgonio, CA 

Erickson et al. 2001 b 
Erickson et al. 2002b 
Young et al. 2007b 
WEST2005c 
Erickson et al. 2003d 
WEST 2005c 
Johnson et al. 2000b 
WEST 2007 
Derby et al. 2009 
Erickson et al. 2002b 
WEST and the CPRS 2006 
Young et al. 2007c 
Erickson et al. 2002b 
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Shadow Flicker Assessment 

Introduction 
California Ridge Energy LLC (California Ridge), a wholly owned subsidiary ofInvenergy Wind 
LLC (together with its subsidiaries, Invenergy), contracted HDR to perform a shadow flicker 
analysis for the proposed California Ridge Wind Energy Project (Project) in Vermilion and 
Champaign counties, Illinois (Figure 1). Shadow flicker caused by wind turbines is commonly 
defined as alternating changes in light intensity at a given stationary location, or receptor, such as 
the window of a home. The analysis assessed the potential impact of shadow flicker 134 wind 
turbine generators (WTGs) on 333 receptors. All receptors chosen for this analysis are residential 
homes. In selecting residential homes as receptors, the analysis attempts to capture those 
stationary locations where people are most likely to exist over the course of a year. A widely 
accepted shadow flicker model, WindPro (Version 2.7.486, January 2011), was employed to 
estimate the maximum and predicted number of hours per year that shadows would be cast upon 
these receptors. 

Background 
Shadow flicker caused by WTGs is defmed as alternating changes in light intensity caused by 
moving rotor blades at a given stationary location, or receptor, such as the window of a home. In 
order for shadow flicker to occur, three conditions must be met: 1) the sun must be shining with 
no clouds obscuring the sun; 2) the rotor blades must be spinning and be located between the 
receptor and the sun; and 3) the receptor must be sufficiently close to the turbine to be able to 
distinguish a shadow created by the turbine. Shadow flicker intensity and frequency of 
occurrence at a given receptor are determined by such factors as the sun angle and sun path, 
turbine and receptor locations, cloud cover and degree of visibility, wind direction, wind speed, 
nearby obstacles, and local topography. 

Shadow flicker may be analytically modeled, using geometry and site-specific data to estimate 
the number of hours per year that flickering shadows may be cast upon a given receptor. The 
movement of the sun over the year is simulated and assessed at one-minute intervals to calculate 
the potential frequency of shadows at receptors in the Project area. The model predicts shadow 
results, where historical sunshine probability and wind direction data representative of the 
Project site are incorporated in the assumptions. However, even these predicted shadow 
scenarios may produce higher shadow flicker values than one would experience at the receptors 
as the scenarios do not account for the numerous factors that can influence the intensity of 
shadow flicker, but instead report only the potential occurrence of flicker. For example, these 
results do not consider the potential screening effect of nearby vegetation or buildings. 

In the United States, there are no federal standards related to shadow flicker. Some states and 
counties require that an applicant provide an analysis of shadow flicker when applying for 
permits but, in Illinois, specific numerical thresholds have not been set at the state level, as of 
this report. No specific shadow flicker requirements appear in zoning ordinances for Vermilion 
County. Champaign County Ordinance No. 848 has two Standard Conditions related to shadow 
flicker as follows: 
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1) The Applicant shall submit the results of a study on potential shadow flicker. The 
shadow flicker study shall identify the locations of both summer and winter shadow 
flicker that may be caused by the project with an expected duration of 30 hours or 
more per year. 

2) Shadow flicker that exceeds the above standards shall be mitigated by any means 
such as landscaping, awnings, or fencing. 

Invenergy has initiated this analysis as part of its development of the Project and this analysis 
serves to comply with the first condition listed above. As shown in the Results section, no 
receptors are predicted to experience shadow flicker durations which exceed those listed above. 
As a result, the June, 2011 layout complies with the Champaign County Ordinance. 

Shadow Flicker Model 
The WindPro software package was employed to document the flickering effects of the Project 
and has been widely accepted in the review of other wind energy projects. By simulating the sun 
path throughout a whole year, the software calculates the number of hours per year as well as 
maximum minutes per day during which a given receptor could realistically expect to be exposed 
to shadow flicker from nearby WTGs. To calculate the actual expected shadow model results, the 
following inputs were required: 

• Location of WTGs and receptors: The location of potential WTGs and receptor data 
was provided by Invenergy (Figures 2 and 3). All proposed WTGs are located in 
Vermilion and Champaign counties in Illinois. Only potential receptors within 2 
kilometers (6,562 meters) of a turbine were considered. All positions were referenced to 
the Universal Transverse Mercator (UTM), North American Datum 1983 (NAD 83), 
Zone 16 coordinate system. 

• Topography: Elevations for WTGs and receptors were derived from digital elevation 
model (DEM) data from the United States Department of AgriculturelNatural Resource 
Conservation Service (USDAlNRCS) - National Cartography & Geospatial Center. 
ArcGIS was used to convert the 30-meter DEM data into 3-meter contours used in the 
model. WindPro accounts for terrain elevation differences when calculating shadow 
paths. 

• Turbine Type: For the purposes of this analysis, the GE 1.6-100 turbine model was 
used. This unit has a hub height of 328.1 feet (100 meters) and a rotor diameter of 328.1 
feet (100 meters). 

• Sunshine Probability: NOAA's National Climatic Data Center provided the average 
percent of possible sunshine. This is the total time that sunshine reaches the surface of the 
earth and is expressed as the percentage of the maximum amount possible from sunrise to 
sunset with clear sky conditions '. This data represents the average percent of possible 
sunshine (averaged over 52 years through 2009) of a nearby station (approximately 92 
miles from the Project) in Peoria, IL (Table 1). 

NOAA's National Climatic Data. [Online] URL: http://www.ncdc.noaa.goY/oa/C\imate/online/ccd/pctpos. txt. 
(Accessed May 2011). 
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• Wind Direction: Wind rose data calculated from onsite wind data was provided by 
Invenergy. Onsite, measured wind data was analyzed to calculate the percent of annual 
hours of operation for each wind-direction sector (Table 2). The data assumes a cut-in 
speed of 3.5 mls and a cut-out speed of 25 mls. Although the WTGs will not operate all 
of the time, the model assumes that they will. 

Table 1. Sunshine Probability in Peoria, Illinois 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

47% 50% 51% 55% 60% 67% 69% 67% 64% 61% 43% 42% 

Table 2. Operational Time 

N NNE ENE E ESE SSE S SSW WSW W WNW NNW 

6.7% 6.6% 6.4% 5.7% 5.1% 7.8% 14.4% 12.2% 8.4% 8.0% 9.4% 9.4% 

All receptors included in the analysis were defined as 1 square meter (10.76 square feet) 
windows located 1 meter above the ground surface. Each receptor was modeled in "Green 
House" mode, so that windows are not assumed to face any particular direction but rather face 
perpendicular to all WTGs. The model applied a minimum sun angle of three degrees to account 
for the diffusion of light through the atmosphere at lower angles on the horizon. At angles less 
than three degrees above the horizon, this diffusion of light is sufficient to prevent the formation 
of a distinct shadow. The height above ground ("eye height") for observers was set at 1.5 meters 
(5 feet). 

Results 
Using the 134 potential WTGs and 333 receptors in the Project area, a shadow flicker analysis 
was completed. The predicted annual shadow flicker hours for each receptor is presented in 
Appendix A of this document and a summary is provided in Table 3. Figure 3 shows the 
predicted shadow flicker per year for the receptors included in the analysis. 

Table 3. Summary of Predicted Shadow Hours at Receptor Locations 

Predicted Shadow Hours Per Year (cumulative) Number of Receptors Percentage (%) 

o Hours 112 33.63% 

0.01-10 Hours 128 38.44% 

10.01-20 Hours 66 19.82% 

20.01-30 Hours 27 8.11% 

>30 Hours 0 0.00% 
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A review of the predicted times of shadow flicker over the course of the year in the Project area 
(Appendix B) indicates that some of the shadow flicker at individual receptors is predicted to 
occur during working hours (defined as 8 a.m. through 5 p.m.) . Ifresidents are not at their homes 
during these (or other) hours when shadow flicker is occurring, the actual experienced shadow 
flicker hours will be reduced. In addition, the model does not account for mitigation provided by 
nearby vegetation or degree of visibility. The model also does not account for specific window 
locations, but rather, assumes the receptor can be impacted from any direction. Finally, the 
model assumes WTGs operate 100 percent of the time. If, during a time of potential shadow 
flicker, wind speeds are outside the range of WTG operation, or if a given WTG is down for 
maintenance reasons, the shadow flicker hours will be reduced from those predicted here. For 
this model run, the June, 2011 layout complies with the Champaign County Ordinance 

Conclusions 
The predicted hours of shadow flicker per year were calculated for 333 receptors within the 
Project area of the California Ridge Wind Energy Project in Vermilion and Champaign counties 
in Illinois. The results of the shadow flicker modeling show that the impacts on nearby receptors 
are predicted to be minor. For a one year period: 

• 112 of the 333 receptors (33.63 percent) are predicted to experience no shadow flicker 
• 128 receptors (38.44 percent) are predicted to experience between 0.01 and 10 hours of 

shadow flicker 
• 66 receptors (19.82 percent) are predicted to experience between 10.01 and 20 hours of 

shadow flicker 
• 27 receptors (8.11 percent) are predicted to experience between 20.01 and 30 hours of 

shadow flicker 
• No receptors are predicted to experience more than 30 hours per year. 

For some receptors, shadow flicker is predicted to occur during working hours when some 
residents would not be 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 had 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 predicted to occur. 
The model did not consider the effects of screening (e.g. trees, buildings), degree of visibility, 
and factors affecting operations that will influence shadow frequency or intensity. As a result, the 
actual impact of the shadow flicker on the receptors will likely be less than suggested by these 
results and so shadow flicker is not expected to be a significant environmental concern for the 
Project. 
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MAXIMUM AND PREDICTED ANNUAL SHADOW HOURS FOR 

RECEPTORS 





California Ridge Wind Energy Project Shadow Flicker Impact by Receptor 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours Shadow Hours per 
Receptor (UTM NAD83 Zone 16)" year year per day year 

No. x- [HH:MM/year]b [days/year), (HH:MM/yr)d (HH:MM/yr)e 

Coordinate 
Y - Coordinate [m] 

(Worst Case) (Worst Case) (Worst Case) (Predicted) 

001 414,760.99 4,453,833.83 215 31:25 72 0:42 10:53 

002 416,116.49 4,454,430.07 229.8 67:22 126 1:21 23:07 

003 417,686 .28 4,455,941.11 230.7 50:44 158 0:34 17:31 

004 417,747.91 4,455,430.53 235.5 26:51 94 0:37 9:23 

005 417,675 .02 4,454,159.99 228.6 32:01 84 0:34 11:48 

006 419,991.06 4,456,502.28 228.7 10:54 53 0:21 3:07 

007 418,610.67 4,453,248.31 227.9 2:53 20 0:13 0:55 

008 420,864.11 4,453,246.51 225.6 64:07 103 0:54 18:56 

009 413,250.96 4,453,608.97 207.4 16:50 73 0:24 6:17 

010 412,990.88 4,453,986.03 207.3 8:52 44 0:19 3:03 

011 413,183.96 4,454,404.49 208.9 14:28 63 0:20 4:26 

012 413,124.50 4,455,915.66 220.4 3:39 24 0:14 1:03 

013 413,257.84 4,456,398.98 219.3 0:00 0 0:00 0:00 

014 413,123.27 4,456,508.40 216.6 0:00 0 0:00 0:00 

015 414,153.86 4,456,500.33 221.6 12:13 61 0:17 3:33 

016 414,418.83 4,456,264.43 221.9 23:20 91 0:22 6:50 

017 414,833.29 4,456,298.84 222.5 10:21 35 0:24 3:19 

018 416,032.86 4,456,452.85 223 .9 34:54 113 0:28 13:03 

019 416,108.42 4,456,671.58 223.2 31:20 78 0:42 10:57 

020 416,369.30 4,457,126.04 222.5 59:35 120 0 :40 17:32 

021 416,031.47 4,457,553.39 224.9 57:12 158 0:33 21:37 

022 417,689.57 4,457,359.91 225 49:02 156 0:25 17:12 

023 417,755.41 4,458,486.97 221.9 19:44 93 0:21 5:22 

024 417,497.83 4,458,792.47 219 .5 0:00 0 0:00 0:00 

025 418,443.21 4,456,437.51 228.6 33:48 165 0:22 12:39 

026 417,755 .64 4,455,153 .06 236 41:04 138 0:28 15:34 
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Receptor 
No. 

027 

028 

029 

030 

031 

032 

033 

034 

035 

036 

037 

038 

039 

040 

041 

042 

043 

044 

045 

046 

047 

048 

049 

050 

051 

052 

053 

054 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)a year year per day 

x- [HH:MM/yeart [days/yeart (HH:MM/yr)o 

Coordinate 
Y - Coordinate [m] 

(Worst Case) (Worst Case) (Worst Case) 

417,745 .83 4A54,562.27 231.6 75:40 106 1:27 

417,633 .78 4A53,239.06 228 .6 60:21 95 0 :44 

416A81.59 4A53,338.46 225.8 44:46 99 0:41 

418,149.35 4A54,802.02 234.2 32:42 132 0:34 

419A02 .93 4A54,808 .94 228.6 31:37 68 0:48 

419,374.77 4A54,750.84 228.5 29:19 68 0:43 

419,384.89 4A55,199.25 232.3 55:35 152 0:57 

419,287.36 4A55A91.97 234.7 35:05 69 0 :47 

419,318.45 4A55,622.42 233.8 34:05 77 0:47 

419,309.40 4A57,050.27 226.1 2:45 35 0:08 

420,373.28 4A56A28.50 228.6 36:02 128 0:27 

418,654.19 4A58,127.72 224.9 7:55 34 0:21 

419A26.42 4A58,139.31 223 .2 1:01 12 0:07 

420,120.01 4A53,239 .80 222.5 12:20 65 0 :22 

420,668.61 4A55,044.96 234.7 13:37 143 0 :35 

420A28 .29 4A54,816.95 237.7 102:46 180 1:15 

414,782.31 4A57,516.42 219.5 3:30 26 0:12 

414,850.02 4A57,554.18 219.9 3:52 27 0 :13 

414J75.80 4A57,251.46 219 .5 3:13 24 0:12 

415,364.40 4A58,295.66 231.6 12:18 59 0:21 

417,694.56 4A53,235 .93 228.6 45:38 96 0:40 

433,842.56 4A48,269.75 228 16:51 47 0:27 

434,026.78 4A48,199.60 223 .7 19:47 59 0:24 

432A35.40 4A47J72.22 219.5 0:40 11 0:05 

434,929.12 4A48,152.32 220.7 7:29 48 0:16 

435,306.56 4A48A60.13 214.5 8:07 47 0:18 

435A54.51 4A48,027 .28 216.4 4:05 37 0:09 

435,263 .73 4A48,279.68 218 11:46 64 0 :18 
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Shadow Hours per 
year 

(HH:MM/yr)e 

(Predicted) 

24:52 

16:26 

12:30 

10:20 

10:03 

9:42 

20:16 

12:12 

11:21 

1:02 

10:15 

2:33 

0:20 

3:56 

12:00 

29:07 

1:14 

1:22 

1:12 

3:56 

12 :36 

7:12 

8:22 

0:13 

2:54 

2:58 

1:45 

4:39 



Receptor 
No. 

055 

056 

057 

058 

059 

060 

061 

062 

063 

064 

065 

066 

067 

068 

069 

070 

071 

072 

073 

074 

075 

076 

077 

078 

079 

080 

081 

082 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x - [HH:MM/yeart [days/year)" (HH:MM/yr)d 
Coordinate 

y - Coordinate [m] 
(Worst Case) (Worst Case) (Worst Case) 

434,469 .81 4,449,696.69 216.3 10:07 66 0:17 

431,186.78 4,448,205.38 211.9 28:07 103 0:28 

422,547.62 4,449,621.28 209.2 27:03 122 0:26 

425,084.71 4,448,860.44 204.2 33:04 141 0:39 

428,057.44 4,449,252.60 216.4 17:54 117 0:18 

430,068.16 4,449,376.04 228.6 85:56 200 0:49 

429,644.07 4,450,522.33 224.6 61:16 175 0:51 

429,753.14 4,450,990.56 223.2 43 :35 169 0:26 

423,892.78 4,450,818.37 216.4 17:29 72 0:26 

423,830.54 4,450,941.26 218.5 18:08 89 0:20 

423,596.31 4,450,855.90 220.5 23:46 119 0:26 

423,486.69 4,450,784.10 217.4 27:20 92 0:29 

421,404.53 4,451,175.94 216.4 17:05 89 0:19 

425,959.20 4,456,432.51 219.5 30:16 77 0:37 

425,504.55 4,454,883.98 225 .6 23:44 106 0:22 

428,916 .93 4,452,328 .97 219.5 18:39 77 0:19 

428,675.35 4,453,172 .93 219.5 0:00 0 0:00 

427,992.04 4,452,895.56 222 .5 76:00 122 1:08 

427,887.38 4,453,251.11 219 .9 18:32 101 0:22 

425,728.21 4,453,176.72 231.7 49:13 121 0:38 

426,452.35 4,451,244.66 234.3 86:08 209 0:54 

425,892.95 4,451,209.84 231 .6 42:16 169 0:30 

423,230.71 4,453,173.47 230.5 60:50 148 0:45 

424,373.54 4,453,250.09 237.7 63:25 125 1:09 

419,986.90 4,452,596.31 225.6 10:04 50 0:20 

414,862.24 4,458,760.06 226.8 2:56 27 0:10 

433,112.13 4,448,165.90 224.9 1:30 22 0:06 

433,606.59 4,448,196.20 225.6 0:00 0 0:00 
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L.J 

Shadow Hours per 
year 

(HH:MM/yr)e 
(Predicted) 

3:11 

8:02 

9:54 

11:19 

6:35 

25:59 

19:39 

14:01 

5:51 

5:37 

7:15 

8:14 

5:34 

9:21 

6:48 

5:10 

0:00 

25:43 

5:51 

14:27 

27:21 

15:42 

18:56 

18:16 

3:32 

0 :50 

0:36 

0 :00 



Receptor 
No. 

083 

084 

085 

086 

087 

088 

089 

090 

091 

092 

093 

094 

095 

096 

097 

098 

099 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)a year year per day 

x- [HH:MM/yearjb [days/yeart (HH:MM/yr)d 

Coordinate 
Y - Coordinate [mj 

(Worst Case) (Worst Case) (Worst Case) 

434,532.04 4,447,990.35 222.6 6:46 43 0:14 

433,481.98 4,447,434.56 222.9 0 :00 0 0 :00 

434,636.66 4,447,479.45 216 0 :00 0 0 :00 

434,800.92 4,447,504.06 210.3 0 :00 0 0:00 

434,588.76 4,448,358.62 225.6 13:54 58 0:22 

435,376.10 4,448,298.69 215 .5 8 :03 51 0 :16 

434,529.42 4,448,891.18 222.5 48:36 122 0 :45 

434,529.31 4,449,092.74 220.4 52:25 102 1:02 

434,467.31 4,449,317.87 219.4 34:28 167 0:23 

434,537.36 4,449,220.54 220 62:36 141 0:46 

434,531.23 4,449,876.58 215.3 5:11 36 0 :15 

433,619.00 4,449,814.34 213.4 65:04 138 0 :56 

433,892.90 4,450,946.46 206.6 13 :27 62 0 :19 

433,813.00 4,450,856.72 207.3 11:56 52 0 :20 

434,139.65 4,451,097 .38 202.1 8 :29 57 0:15 

432,721.46 4,449,780.27 218.2 87:48 171 0:52 

432,107.18 4,448,211 .55 219.4 30:07 109 0:32 

431,372 .91 4,448,135 .92 210.3 16:22 67 0 :25 

431,258 .21 4,447,366.97 211.5 31:39 91 0 :28 

429,776.26 4,448,048.89 216.4 19:28 46 0:32 

429,614.67 4,448,093.86 211.2 16:02 74 0 :26 

429,688.84 4,448,317.84 214.7 36:21 134 0:27 

427,753 .31 4,447,302 .23 203 .6 9:18 54 0 :17 

426,756.94 4,447,285.80 204.2 9 :49 55 0:18 

424,422.56 4,447,220.04 201.2 18:29 81 0:20 

423,593.99 4,447,242.05 201.2 13:43 65 0 :17 

423,024.58 4,447,410.24 201.9 8:56 65 0:15 

422,930.10 4,449,335.73 207.3 57:53 122 0:54 
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Shadow Hours per 
year 

(HH:MM/yr)e 
(Predicted) 

2:47 

0 :00 

0 :00 

0:00 

5:16 

3:07 

16:54 

16:12 

10:27 

17:30 

1:44 

23:22 

3:38 

3:16 

2:17 

27:04 

11:56 

5:17 

13:01 

6:24 

5:36 

11:41 

3:36 

3:52 

7:21 

5:30 

3:24 

19:37 



Receptor 
No. 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/yeart [days/year), (HH:MM/yr)d 
Coordinate 

Y - Coordinate [m) 
(Worst Case) (Worst Case) (Worst Case) 

424,033 .57 4,449,649.03 208.2 44:27 133 0:35 

424,383.12 4,449,577 .13 206.9 63:40 175 1:06 

425,759 .65 4,449,593.22 213.4 87:16 74 1:47 

426,972 .60 4,449,223 .12 210.7 56:18 175 0:43 

426,875 .00 4,449,231.92 210.8 78:13 182 0:56 

427,639 .28 4,449,247.71 215.4 22:25 131 0:18 

429,618.12 4,448,507.92 216.4 22:02 93 0:22 

429,614.34 4,449,363.33 226.1 87:13 218 1:09 

430,035 .81 4,449,436.64 228.6 74:31 181 0:44 

432,101.16 4,448,751.57 216.4 41 :27 150 0:32 

432, 109.07 4,449,000.82 215.5 29:21 99 0:29 

431,529.56 4,449,810.97 216.4 49:37 171 0:38 

432,038.97 4,450,325.45 214 42:53 129 0:32 

432,430.35 4,451,035.96 213.4 36:49 107 0:29 

432,184.58 4,450,988.51 213.4 35 :15 102 0:34 

430,076.79 4,451,149.49 221.3 44:51 160 0:38 

427,952.93 4,450,684.30 230.7 56:14 129 0:57 

423,282.85 4,450,858 .76 213.4 45:32 121 0:37 

423,095.44 4,450,942.93 216.7 34:19 131 0:34 

422,997.01 4,450,820.41 216.4 26:31 89 0:37 

423,012.50 4,450,746.38 216.4 61:27 124 0:52 

423,089.88 4,450,977.99 217.1 34:04 111 0:33 

423,089.71 4,451,043 .80 218 23:07 85 0:29 

423,090.98 4,451,077.99 218.5 26:43 121 0 :26 

422,077.12 4,450,878.26 219.5 54:44 160 0 :48 

421,726.62 4,450,805.10 216.4 54:50 189 0:45 

420,790.10 4,450,741.23 211.1 24:08 85 0:24 

420,330 .99 4,450,726.95 210.4 31:36 89 0:29 
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Shadow Hours per 
year 

(HH:MM/yr)e 

(Predicted) 

13:51 

21:51 

28:54 

20:24 

27:58 

7:55 

8:39 

27:49 

22:10 

14:58 

10:05 

15:52 

13:56 

10:00 

9:26 

15:37 

20:53 

12:38 

10:03 

7:36 

17:36 

9:44 

6:36 

9:10 

16:10 

17:28 

7:01 

8 :59 



Receptor 
No. 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)a year year per day 

x- [HH:MM/yearj" [days/yeart (HH:MM/yr)a 

Coordinate 
Y - Coordinate [m] 

(Worst Case) (Worst Case) (Worst Case) 

421,548.56 4,456,561.34 230.2 18:24 60 0 :30 

421,002 .00 4,457,790.31 225 .3 0:00 0 0:00 

422,567.73 4,455,842.67 231.6 61:23 158 0:47 

422,924.21 4,456,394.99 228.4 92:15 179 0:47 

422,303 .58 4,457,008.24 224.7 4:24 45 0 :10 

424,190 .03 4,456,886.90 220.4 7:46 41 0:18 

424,267 .81 4,456,699.53 222 .5 10:22 51 0 :19 

425,253.91 4,456,489.63 225.3 20:37 48 0:40 

425,065.38 4,458,118.93 216.4 0 :00 0 0 :00 

424,590 .67 4,458,051.86 215.7 0 :00 0 0 :00 

425,996.85 4,454,882.50 225.1 32:26 132 0:23 

430,875.41 4,452,962.85 215.7 0 :00 0 0 :00 

430,320.35 4,453,160.79 214.1 15:57 107 0 :14 

429,731.11 4,452,729.36 216.4 12:58 35 0:31 

429,094.60 4,453,253 .23 218.1 35 :15 112 0:28 

430,324.04 4,453,937.86 216.4 3:32 20 0 :15 

431,416 .02 4,452,927.24 213.4 0 :00 0 0:00 

431,463.89 4,452,928.30 213.4 0 :00 0 0:00 

431,505 .74 4,452,930.50 213.4 0 :00 0 0 :00 

431,567.29 4,452,976.33 213.4 0:00 0 0:00 

431,499 .02 4,452,989 .73 213.4 0:00 0 0:00 

431,463.47 4,452,994.11 213.4 0 :00 0 0:00 

431,425.40 4,452,995 .74 213.4 0 :00 0 0:00 

431,514.09 4,453,043.13 213.4 0:00 0 0:00 

431,419.62 4,453,051.79 213.4 0:00 0 0:00 

431,356.14 4,453,091.84 213 .4 0:00 0 0:00 

431,396.65 4,453,193.01 213.3 0:00 0 0:00 

431,561.96 4,453,314.80 211.4 0:00 0 0:00 
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Shadow Hours per 
year 

(HH:MM/yr)e 
(Predicted) 

5:47 

0:00 

21:20 

27:46 

1:15 

2:14 

2:54 

6:40 

0:00 

0:00 

9 :50 

0 :00 

6:19 

4:31 

10:34 

1:12 

0:00 

0 :00 

0 :00 

0:00 

0 :00 

0:00 

0 :00 

0:00 

0:00 

0:00 

0:00 

0:00 



Receptor 
No. 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/yeart [days/year), (HH:MM/yr)a 
Coordinate 

Y - Coordinate [m] 
(Worst Case) (Worst Case) (Worst Case) 

431,500.48 4,453,315.86 211.9 0:00 0 0:00 

431,564.43 4,453,284.88 211.4 0:00 0 0:00 

431,859.52 4,453,182.04 210.1 0:00 0 0:00 

432,006 .35 4,452,853 .55 203.3 0:00 0 0:00 

427,229.32 4,452,286.35 228.6 61:14 194 0:40 

427,446.38 4,453,403.63 222 .5 52:02 154 0:40 

426,724.56 4,453,300.60 228 .6 45:41 194 0:30 

426,528.64 4,453,165.11 228.6 62:36 171 0:42 

425,232 .14 4,453,244.87 232.8 50:45 200 0:46 

426,472.16 4,451,373.67 234.7 29:17 146 0:19 

425,733.65 4,451,328.66 228.6 50:07 176 0:25 

422,487.78 4,453,247.19 234.8 9:25 40 0:27 

424,160.94 4,453,262.29 237 .7 44:02 125 0:37 

420,052.88 4,450,805.53 210.3 14:20 69 0:22 

423,354.93 4,454,869.82 235.6 57:27 206 0:34 

422,642.09 4,454,776.72 235.2 74:18 209 1:00 

424,176.38 4,454,865.03 228.8 44:41 149 0:30 

422,261.14 4,452,205 .02 233 50:43 187 0:40 

426,665.03 4,453,168.30 228.6 52:20 174 0:35 

427,971.12 4,452,723.48 222.5 78:25 111 1:11 

428,944.59 4,454,878.81 213.4 62:04 146 0:37 

423,098.96 4,451,506.65 220.4 82:32 214 0:47 

427,724.95 4,449,259.96 216.4 27:22 147 0:20 

432,013 .87 4,452,464.06 209.6 0:00 0 0:00 

435,309.82 4,448,403 .96 215 .1 8:24 48 0:18 

435,331.15 4,448,352.89 213.4 8 :39 50 0:17 

421,014.24 4,453,676.24 228 .6 20:31 97 0:20 

421,416.65 4,454,813.96 235 .3 45 :04 152 0:44 
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Shadow Hours per 
year 

(HH:MM/yr)e 
(Predicted) 

0:00 

0:00 

0:00 

0:00 

22:15 

17:44 

14:02 

17:37 

16:38 

9:25 

18:20 

3:05 

12:48 

4:09 

17:24 

22:40 

13:17 

17:10 

15:09 

28:07 

24:23 

29:45 

10:07 

0:00 

3:10 

3:18 

7:36 

13:53 



Receptor 
No. 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/yearl
b 

[days/yeart (HH:MM/yr)d 

Coordinate 
Y - Coordinate [ml 

(Worst Case) (Worst Case) (Worst Case) 

421,006.32 4,454,824.24 234.8 39:28 128 0 :25 

420,962.30 4,455,953.51 229 .1 91 :57 214 1:12 

420,670.14 4,449,602.97 207.6 14:45 69 0:20 

420,947 .72 4,449,529.42 206.2 7:04 42 0:18 

420,367.61 4,449,600.45 209.2 21:18 93 0:23 

419,882 .01 4,449,524.31 207.3 6:44 44 0:17 

421,209.20 4,449,544.14 206.3 15:39 69 0:23 

421,597.04 4,449,181.87 205.4 72:44 101 1:22 

423,098.07 4,452,368.77 228 .6 18:06 91 0:19 

423,111.68 4,452,298.22 228.6 28 :58 139 0:20 

423,128 .45 4,451,024.89 217.8 29:29 101 0 :30 

426,003 .01 4,451,213 .17 231.6 46:47 197 0:25 

433,767.11 4,449,886 .21 210.3 34:59 90 0:43 

434,464.04 4,448,018.26 222.7 8 :30 51 0 :15 

434,537.67 4,448,078.14 225.6 4 :39 32 0:13 

420,999.82 4,457,990.11 222.5 0:00 0 0:00 

420,202.39 4,448,806.47 207.2 12:41 49 0 :25 

425,827.83 4,449,593 .38 215 78:42 76 1:35 

427,160.28 4,456,356.15 216.5 4 :56 37 0:11 

427,505.43 4,456,513.29 216.4 0:00 0 0:00 

427,443 .53 4,455,814.06 218.2 10:31 51 0:19 

428,263.48 4,456,395.31 213.4 0:00 0 0:00 

428,606 .95 4,456,511.33 216 0 :00 0 0 :00 

429,582.95 4,455,921.04 210.6 11:43 79 0:16 

429,576.47 4,456,564.89 210.3 0:00 0 0 :00 

430,318.31 4,454,895.90 214.9 0 :41 10 0:05 

431,416 .91 4,453,099.85 213.4 0 :00 0 0 :00 

431,461.04 4,453,112 .30 213 .3 0:00 0 0 :00 
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Shadow Hours per 
year 

(HH:MM/yr)' 
(Predicted) 

11:47 

29:51 

5:43 

2:09 

6:47 

2:11 

4:39 

24:01 

6:23 

10:08 

8:27 

16:36 

11:35 

3:32 

1:51 

0:00 

4 :31 

26 :06 

1:24 

0 :00 

2:59 

0:00 

0 :00 

3:11 

0:00 

0 :10 

0:00 

0:00 



Receptor 
No. 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/yearjb [days/year], (HH:MM/yrt 
Coordinate 

y - Coordinate [mj 
(Worst Case) (Worst Case) (Worst Case) 

431,457.65 4,453,065.34 213.4 0:00 0 0 :00 

431,465 .57 4,453,156.42 213 0:00 0 0:00 

431,507.43 4,453,159.82 212.7 0 :00 0 0:00 

431,507.43 4,453,139.45 212.8 0 :00 0 0:00 

431,509.69 4,453,097.59 213.1 0 :00 0 0 :00 

431,422 .01 4,453,199 .98 213 0:00 0 0:00 

431,470 .66 4,453,201.68 212.6 0:00 0 0:00 

431,548.16 4,453,202.25 212.1 0:00 0 0:00 

431,507.43 4,453,208.47 212 .3 0 :00 0 0:00 

431,502.34 4,453,248.07 212 .1 0:00 0 0 :00 

431,423.70 4,452,970.31 213.4 0 :00 0 0:00 

431,362.04 4,453,052.33 213.4 0:00 0 0:00 

431,355 .82 4,453,195.46 213.4 0:00 0 0:00 

431,564.56 4,453,142.85 212.4 0:00 0 0:00 

431,778.40 4,452,978.79 208.7 0:00 0 0:00 

431,815.17 4,452,977.09 207.4 0:00 0 0:00 

431,615.48 4,452,998.59 212.5 0 :00 0 0 :00 

431,556.64 4,452,997.46 213.4 0:00 0 0:00 

431,399.38 4,453,155 .86 213.4 0:00 0 0:00 

432,019 .08 4,452,919.53 201.2 0:00 0 0:00 

432,098.36 4,452,946.07 199.6 0:00 0 0:00 

432,229.28 4,452,986.44 198.1 0:00 0 0:00 

432,035.85 4,452,241.80 211.8 8:10 30 0:20 

432,041.35 4,452,176.46 212 29 :20 63 0:33 

432,111.48 4,451,774.56 210.6 19:08 44 0:34 

434,535.27 4,450,948.48 196.2 2:04 18 0 :11 

434,537 .61 4,450,557.09 203 .7 10:04 57 0:14 

433,340.50 4,447,308.65 223.4 0 :00 0 0:00 

California Ridge Wind Energy Project Shadow Flicker Impact By Receptor 

Page 9 

Shadow Hours per 
year 

(HH:MM/yr)e 

(Predicted) 

0:00 

0:00 

0:00 

0:00 

0:00 

0 :00 

0 :00 

0:00 

0:00 

0:00 

0:00 

0:00 

0 :00 

0:00 

0:00 

0:00 

0 :00 

0 :00 

0:00 

0:00 

0:00 

0:00 

2:07 

7:51 

6:29 

0 :34 

2:47 

0:00 



Receptor 
No. 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/year)" [days/yeart (HH:MM/yr)a 

Coordinate 
Y - Coordinate [m] 

(Worst Case) (Worst Case) (Worst Case) 

434,440.42 4,447,418.72 217.3 0:00 0 0 :00 

434,550.32 4,447,154.05 216.4 0:00 0 0:00 

429,622.45 4,447,150.62 204.2 0:00 0 0:00 

425,152.26 4,447,185.46 204.2 11:05 58 0:19 

424,262.54 4,447,157.75 201.2 15:38 81 0:17 

423,841.34 4,447,139.12 201.2 2:38 24 0:10 

434,752.48 4,447,391.21 215.3 0:00 0 0:00 

434,826 .74 4,447,392.20 213.5 0:00 0 0:00 

434,822.75 4,447,295.52 217.5 0:00 0 0:00 

434,703 .64 4,447,303.99 219.5 0:00 0 0:00 

434,835.28 4,447,243.90 217.1 0:00 0 0:00 

434,552.29 4,447,093.52 214.2 0:00 0 0:00 

433,735 .95 4,447,372.67 222.5 0:00 0 0 :00 

424,191.92 4,458,147.54 218 .8 0:00 0 0:00 

413,500.50 4,453,081.59 207.3 0:00 0 0:00 

423,413.04 4,450,979.43 216.4 23:03 112 0:23 

419,161.92 4,450,408.51 210.3 4:11 22 0:17 

416,604.50 4,451,893.54 213.4 0:00 0 0:00 

417,488.59 4,451,693.65 212.6 0:00 0 0:00 

417,220.99 4,452,021.20 215.5 5:36 42 0:11 

416,149 .83 4,451,956.85 213 0 :00 0 0:00 

415,952.46 4,453,178.69 223.5 6:19 40 0:18 

416,612 .67 4,452,535.71 218.2 12:20 40 0:25 

419,558.42 4,452,369.85 223.9 10:26 58 0:19 

419,586.52 4,450,398.66 210.3 12:00 33 0 :31 

416,688.09 4,450,987.27 208.9 0:00 0 0:00 

416,684.06 4,451,468.51 210.1 0:00 0 0:00 

416,623.76 4,452,017.06 215 .6 0:00 0 0:00 
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Shadow Hours per 
year 

(HH:MM/yr)· 
(Predicted) 

0 :00 

0:00 

0:00 

4:18 

6:13 

0:59 

0:00 

0:00 

0 :00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

6:35 

1:25 

0 :00 

0:00 

2:20 

0:00 

2:11 

4:32 

3:18 

4:03 

0:00 

0:00 

0:00 



Receptor 
No. 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)" year year per day 

x- [HH:MM/year]D [days/year)" (HH:MM/yr)a 
Coordinate 

y - Coordinate [m] 
(Worst Case) (Worst Case) (Worst Case) 

415,529 .15 4,452,035.89 210.3 3:30 36 0:08 

415,754.04 4,452,039.53 210.3 0 :00 0 0 :00 

414,928.33 4,452,138.24 207.3 0:00 0 0 :00 

414,782.03 4,453,085.37 212 10:36 32 0 :25 

417,684.69 4,453,095.22 228.6 33 :35 60 0 :44 

416,605.77 4,452,792.08 216.6 45:13 100 0:40 

418,125.48 4,452,038.19 216 0:00 0 0:00 

419,588.07 4,451,293 .90 213.4 49:42 98 0:41 

419,324.75 4,453,171. 78 219.2 1:46 16 0:10 

419,158 .25 4,448,737.27 207.3 0:56 12 0:06 

418,981.97 4,449,603.82 209.5 4 :26 32 0:12 

418,670.89 4,449,619.61 210.3 1:38 18 0:08 

414,047.47 4,452,795.68 207.3 2:44 18 0:13 

418,867.79 4,453,169.10 224.1 1:40 15 0:10 

415,334.04 4,450,966.10 206.6 0:00 0 0:00 

417,677.99 4,454,884.64 233.7 31:39 105 0:27 

417,083 .03 4,459,698.01 222.4 0 :00 0 0:00 

417,322 .89 4,459,813.75 219.5 0 :00 0 0:00 

417,598.92 4,459,395 .34 219.5 0:00 0 0:00 

432,707.51 4,453,069.49 206.3 0:00 0 0:00 

432,820.15 4,453,081.40 207.3 0:00 0 0:00 

434,200.86 4,451,558.04 207.3 0 :00 0 0:00 

434,034.94 4,451,641.26 204.2 0:00 0 0 :00 

435,600.85 4,449,892.63 195.8 7:15 43 0 :13 

435,552.50 4,449,883.36 199.6 6:44 38 0 :13 

435,489.49 4,449,896.01 204.2 2:22 20 0 :09 

435,215 .61 4,450,108 .98 198.1 0 :00 0 0:00 

435,306.39 4,450,086.42 197.5 0 :00 0 0:00 
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Shadow Hours per 
year 

(HH:MM/yr)e 

(Predicted) 

1:25 

0:00 

0:00 

3:35 

10:57 

16:19 

0 :00 

19:28 

0 :35 

0 :19 

1:42 

0:36 

0 :56 

0 :32 

0:00 

8:54 

0:00 

0 :00 

0:00 

0:00 

0:00 

0 :00 

0:00 

1:55 

1:46 

0 :36 

0 :00 

0 :00 



Receptor 
No. 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

Receptor location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours 
(UTM NAD83 Zone 16)a year year per day 

x- [HH:MM/yeart [days/year), (HH:MM/yr)a 
Coordinate 

Y - Coordinate [m] 
(Worst Case) (Worst Case) (Worst Case) 

435,166.14 4,449,968.99 201.2 0:00 0 0:00 

435,206.63 4,449,927.48 205.2 0 :00 0 0:00 

435,155.32 4,449,789.92 207.3 6 :12 39 0:12 

434,982.83 4,450,026.25 205 1:34 15 0:10 

434,905.44 4,447,187.39 216.4 0:00 0 0 :00 

434,919.72 4,447,263.12 213.4 0:00 0 0 :00 

434,918.95 4,447,318.01 215.5 0:00 0 0:00 

434,929.42 4,447,384.09 210.3 0:00 0 0:00 

434,959 .29 4,447,401.59 210.3 0 :00 0 0:00 

435,122.56 4,447,382.43 213 .2 0:00 0 0 :00 

434,999.84 4,447,222.08 216 0:00 0 0 :00 

435,296.65 4,447,326.06 210.3 0:00 0 0 :00 

435,241.09 4,447,344.29 210.3 0:00 0 0:00 

434,476.21 4,446,877.16 219.1 0:00 0 0 :00 

434,437 .66 4,448,331.52 225 .6 29:45 111 0:26 

432,937.35 4,446,680.56 210.7 0 :00 0 0:00 

431,890.17 4,446,609.04 211.6 0:00 0 0 :00 

431,788 .93 4,446,504.64 208 0 :00 0 0:00 

431,392.55 4,446,525.17 207.3 0 :00 0 0 :00 

429,607.57 4,446,626.31 201.9 0 :00 0 0:00 

426,035 .98 4,446,366.23 204.2 0 :00 0 0:00 

422,933 .97 4,446,981.16 201.2 0:00 0 0 :00 

421,483 .23 4,448,002.83 202 .9 1:02 12 0:07 

421,491.50 4,447,189.23 202 0 :00 0 0:00 

427,432.13 4,457,003 .95 216.4 0:00 0 0:00 

427,496.81 4,457,031.83 216.4 0 :00 0 0:00 

423,659.78 4,450,932.96 222.4 1:46 142 0 :24 
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Shadow Hours per 
year 

(HH:MM/yr)e 

(Predicted) 

0:00 

0 :00 

1:38 

0:30 

0:00 

0 :00 

0:00 

0 :00 

0:00 

0 :00 

0:00 

0:00 

0:00 

0 :00 

11 :53 

0:00 

0 :00 

0:00 

0:00 

0 :00 

0:00 

0:00 

0 :21 

0 :00 

0:00 

0 :00 

8:09 



Receptor Location 
Elevation 

Shadow Hours per Shadow Days per Max Shadow Hours Shadow Hours per 
Receptor (UTM NAD83 Zone 16)a year year per day year 

No. 
X - I [HH:MM/yeart [days/year), (HH:MM/yr)a (HH:MM/yr)e 

C d' Y - Coordinate [m] 
oor mate (Worst Case) (Worst Case) (Worst Case) (Predicted) 

a The coordinate system is the Universal Transverse Mercator (UTM) system, using North American Datum 1983 (NAD 83), Zone 16. 
b Total hours per year of shadow flicker at this receptor under worst-case conditions. 

C Days per year in which shadow flicker is possible at this receptor under worst-case conditions. 
(J The maximum daily hour and minutes of shadow flicker at this receptor, under worst-case conditions. This value is the single day maximum due to 
the combination of receptor and turbine locations, and sun path across the sky. All other days will be less than this maximum as the sun path 
changes throughout the year. All days will also be less than this maximum due to real world conditions such as cloud cover, changes in wind 
direction, and less than 100% wind turbine operation. 
e Predicted hours of shadow flicker at this receptor, including sunshine probability and actual wind direction data. Actual hours should be less than 
this value due to less than 100% wind turbine operation, and other mitigating factors such as screening due to trees or structures. 
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APPENDIXB 

PREDICTED SHADOW HOURS CALENDAR BY RECEPTOR 





.-______________________ WindPRO version 2.7.486 Jan 2011 .... 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 11 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/201111:56AM/2.7.486 

001 : Shadow Receptor: 1.0 x 1.0 AzirTIJth: - 180.0· Slope: 90.0· (674) 002: Shadow Receptor: 1.0 x 1.0 AzirTIJth: -180.0· Slope: 90.0· (675) 

8:00 PM+--+--+-+--:::::l=-~f::='==!===+---=+--I--+-+-
6·00 PM - ,..-:----- ~r_ 
· __ ....--' .l 

4:00 PM +==-J--J---l-_I--i---_l_--l--i----l-_I":::::::j::= 

~ 2:00PM 
i= 12:00 PM -I---+--+--f--+--I--!-- -+--+--I--+--+--

10:00AM+-+--+--f--+--I--!---+--+--I--+--+--

8:00AM·+--+--t--j--t--I--+-+-t--I--t--j--
6:00 AM : -I---- .r-- --- - - ----~ L--------

'I I'" I ! ,. I ' I 'I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M:lnth 

8:00 PM+--+--+-+--:::l=-...,..i;='==!===+---=-+--I~-+-+-;rr--- ---, 
6:00 PM -+ __ --+~-c:J,fii~. '-+--l--+--l--+--+--'iil_ ..... --4r\.;---+--
4:00 PM.:j.::=-+--+--+--_l_-~-+--l--_l__I--+:::::*= 

~ 2:00PM 

i= 12:00 PM-I--t--+- -j--t----iI--+-+-+----1--+-+-

10:00 AM-I--t--+--j--t----1I--+-+-+----1--+-+-

8:00 AM-I--t--:;t."' ... kl--+--j--+----1--+-=:::F-?-t----1~-
-~~ 3 p--iL------

6:00AM ~:;::;::j:::;::;::;::h=~~~~;;;;;:,:;;~~::;::;:~:;::;::j::;::;:~::;::;:::h=;::;::; 1· I I I I' I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

M:lnth 

003: Shadow Receptor: 1.0 x 1.0 AzirTIJth: -180.0· Slope: 90.0· (676) 004: Shadow Receptor: 1.0 x 1.0 AzirTIJth: -180.0· Slope: 90.0· (677) 

8:00 PM-+--+--+-+--:::l=-....-<f::='==J===+--=+--I--+-+-..-.,----- ~. ~ 6:00 PM I • vc· ;:o- , ~ 

1 __ -- '· l 4:00 PM .:j::=-_l_-+--i----l--J--+--+--+--~-+':::::*= 

8:00PM ~ 

6·00 PM ~ 
· - ~ 

4:00PM I~ 

.~ 2:00PM 
I- 12:00 PM+-+--+--j-- +-- I---+--I--+-- I---+--I--

~ 2:00PM 
i= 12:00 PM-I--+--t--j---t--t--+--j--t--I--t--j--

10:00AM-I--+--+--j--+--I---+--I--+--I---+--I-- 1O:00AM-I--+--t--j---t--t--+--j--t--I--t--j--

I I I J' I I I' 

8:00AM-I--+--t--j---t--t--+--j--t--I--t--j--
1-_____ .r--~ _ ~------- 1---------

6:00 AMi,::;::;:~;::;::;:h:;::;::~:;:t:;:;:;:t;;;;;;;;#~~::+~;::h::;::;:t;::;::;:::h~ 
Jan Feb Mar Apr May Jun Jul Aug Sap Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

M:lnth M:lnth 

005: Shadow Receptor: 1.0 x 1.0 AzirTIJth: - 180.0· Slope: 90.0· (678) 006 : Shadow Receptor: 1.0 x 1.0 AzirTIJth : -180.0· Slope: 90.0· (679) 

8:00PM ~~.:Ja> 
6·00 PM I ':io · - ....--' rl 
4:00 PM .:j.--::::'-i---+---l--l--l--+--t--l--1--+===l=== 

~ 2:00PM 
i= 12:00 PM-I--+--+--f--+--I--!---+--+--I---+--+--

10:00 AM +--+--+--f--+--I--!---+--+--I---+--!--

8:00AM-I--t--t--j--t--I--+--j--t--I--t--j--
6:00 AM -I----.r-- .____f------"' L..--- ......----

I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M:lnth 

8:00 PM.:j--+--+-+--:::l=-~f::='==!===+--=+--II--+-+-,r--- r--
6:00 PM-I..____--f------:J"J--+--+--+--+-+-I---+""--+r\...---f--
4:00 PM.:j::=-+--+--+--+--~-+--+--_l__I~-+:::::*= 

~ 2:00 PM 
i= 12:00 PM-I--+--t--j--t--I--+--j--t----1I--+--j--

10:00AM-I--t--t--j--t--I--+--j--+----1'--+--j--

8:00AM+-t--+--j-- t--I--+--j--+----1":--+--I-:;; ...... 
~r-- r--.... ---!:':----iL-::::::::=-

6:00 AM -t:~::;::;:;:f.:.J~t:-::J.:;;:;~~~:t:;;:+~~:;::;::j:;::;:;t::;::;::; 
I 

Jan Feb Mar Apr May JIXl Jul Aug Sep Ocl Nov Dec Jan 

=,(;Cw.>oooon."" .. ",.,::.."or".':», ,, r .. ,,, 
.nOCw,"'~'GI:'"'_ ''' ' ''''''. '''''''I~'' 
:;:. OCW-,.,,,,,,,,,YGC "''Il0l 1:"" '''''''' "'~ .. "'Jl, 

M:lnth 

o:rS "c:W ~C~"tl . ".''''::O,,'O' .... ' '''' ... !»4J 
.l'''''w..,C~.GC, " ' ... ''''' ........ , ... "poo, 
'». IlC", ..,ttOlO>'<1Cl " O=O'''''''O' ''~':>O·''~1 
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.-______________________ WindPRO version 2.7.486 Jan 2011 __ 
Project: Printed/Page 

CaliRidge_ver1_20110513 6/2412011 12:41 PM 12 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

007: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (680) 008: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (681) 

8:00 PM-i--+--+-+--:::;::J.,-~f='=F=9-"""",:l---'f----+-+-

6:00 PM - r --- I--
, --....---. . 

4:00 PM -:j-'::"--l-- +---t--+- + - +---j- -+- +-+=:::::j=== 

~ 2:00PM 
F 12:00 PM-l--+--+-+-f--f---4--+-+--if--+-+-

10:00 AM -j--+--+--t---t--I---t---+---t---ll---+--+--
8:00 AM-r- +--+- -t-- -t-- I---t---+---t---ll---+--+--
6:00 AM I~ -- J- -- f------ -----Il----f-----

I ' I • I I 'I '" I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-i--+--+-+--:::;::J.,-~f='=f=+"""",:l--If----+-+-
6'00 PM 1--- I--
. ------4:00PM 1- IL 

~ 2:00PM 
F 12:00 PM + - +--+-+- +--f--+-+-f--if--+-+-

10:00AM+-+--+-+-+--f--+-+-f--if--+-+-
8:00AM -fI"'_+--+--+---+-+--f--+-I---+--+-~ .. _= 
6:00AM 1:~::;:, ~--~+.:J-~--~:t;~~*~,::;:,:;:::, ";~~,-----::;::;::;:j~::;:::;:;:j---::;:::;:~ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct New Dec Jan 

Month 

009: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (682) 010: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (683) 

8:00 PM -i--+---+-+--:::;::!=---"f='=F==t-"""",:l--If------+-+-
If.--' '-......... 

~PM ____ Il 
4:00 PM .:f· -----::::::::+-i-+-l--t--+--+- +-l---+::::::j== 

~ 2:00PM ,I 
F 12:00 PM-t~--+-+--f--+-+-+--i---4--+-+--i--

10:00AM -t--+--+--t--+--if--+--t--+--i'--+--t--
8:00AM-t--+--+-+-+--If--+--t--+--i~-+--t--

-- ,..... ~ f-----6:00 AM - r---...J -r-- s - _____ [1----
I I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM.::j--+--+-+_::J.,-~f='=F==l--=-+--I---4--+-
1----- I--r--. 

6:00 PM -tl _____ --f------::r-+--t--t--+--t--f--+=---trt,--f--
4:00 PM-t==-l--I--+--l--I--+--l-+-+--l2:::f:= 

~ 2:00 PM-t--t--f--+--i--f--+--i--f--+--i--f-
F 12:00 PM-t--+--+-+-+--f--+-+-+--i- -+-+-

10:00AM+-+--+-+-+--f--+-+-+--i--+-+-
8:00AM-t-- +--+-a+-+--f--+-+-+--i,.--+-+-

'~--- -~ - - - ---I!:---\-----6:00AM i::;:;::;:t::;:;:;::f.::j~:t - '~'~~~~~;;:1::;::;:::~~::;:;::;t;~::;::;::~ 
I 1' 1' I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct New Dec Jan 

Month 

011 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (684) 012: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (685) 

8:00 PM ':I--+---+-+-::;::!=--9==j===t-"""",,:I---I--+-+-
I~ ---'-.........r--. 

6:00 PM -t_f--+I---'--::::PJ'--t--+--t--+--f--+-+""'--I;--f--
4:00PM .-

~ 2:00 PM-t--+--+--+--i--+-+--i--f--+--i--f-
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10:00AM+-+--+--f--+--I--+-+-+--I--+-+-

8:00 AM 1--= ' .. 
6:00 AM - '----.. f--:--.. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-=i--+--+-+_:b.-.-.qf='=F==l-""",+--I---4--+-
II--'" '-.........r--. 6:00 PM+-+---±~-+--t---lI---t---+--+---l-=o..4;--+-

-----I---"'" 
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r- 12:00 PM-t--+--+--t--+--if--+-+-+--i--+--t--
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8:00AM-+--±:---+--t--+--if--+-+-+--i--j.-+-
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WmdPRO IS davaloped by EMD InlematlOnal AlS, Ntats Jamasva} 10, DK-9220 Aalborg 0 , TIl. +4596354444. Fax +45 96 35 44 46, a-mall. wmdpro@amd.dk 



~ _______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

PrintedfPage 

6/24/2011 12:41 PM 1 3 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calcul ated: 

6/24/201111:56AM/2.7.486 

013: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.00 (686) 014: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.0 0 (687) 

8:00 PM -!--+--+--t--:::::I=---=F=F==t-""",,+---II---+--+--
I~ 

6:00 PM - r--
4:00 PM -1---- II. 

~ 2:00 PMI-j--t--+-+---t--+--t-+--t--t---+--+

i= 12:00 PM-I--i--t--t--+--I----t--+--+--II---t--+--

10:00AM-I--i--t- -t--+--I----t--+--+--II---t--+--

8:00AM-j---j--t--t--+--t--t--t--+--t--t--t--
6:00 AM :i-r---- .J--r-.. 1----'1------'1 \..-.---1----

I I 'I I I I I I "I 
Jan Feb Mar """ May Jun Jul Aug Sop Ocl Nov Dec Jan 

tvbnth 

8:00 PM-j--+---t--t---::::!=>---F==t===t--c::;::t--t--t--t--
6'00 PM L~ f--.r-.. 
. ~ 

4:00 PM 1---- II. 

~ 2:00 PM-I--t--+-+---t--+--+-+-~t--t--i--+

i= 12:00 PM-j---j--t--t--+--t--t--t---j--t--t--t--

10:00AM+-+--t--t--I---l--+-+--I---t---t-+-

8:00AM-i--+--t--t--I---l--+-+-+--t---t-+-
6:00 AM 1- r-- .s--- r-. l,...---I.----- 1 \.---J---

I I J I,' I I 
Jan Feb Mar """ May Jun Jul Aug Sop Oct Nov Dec Jan 

tvbnth 

015: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.00 (688) 016: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (689) 

8:00 PM+-+--t- -t-::::=J=,.......-<F=t=+"""",::I--l--t-+-
6'00 PM ,~ ---I--

. ~ 

4:00 PM -1----

~ 2:00 PM-I--t--+-i--t--+-+--t--j--i--!--j-

i= 12:00 PM+-+--t--t--+--t--t--t---j--t--t--t--

10:00AM-I--t----t--t--i--I!---t---+--i--I---t--+--

8:00AM-+--+--t--t---j--l---t--t---j--l--.l---t--
-1- r---- ~ I---6:00AM ~ -I . -t- I-::-::: lI-:-::'-
I ' 'I If' I' I I' 

Jan Feb Mar """ May Jun Jul Aug Sop Oct Nov Dec Jan 
tvbnth 

8:00 PM-i--+--+-+-=:j,.---"if==f==t--=::r--!---t-+-
6'00 PM L r r---. ~ 

4:00 PM 1----

~ 2:00 PM-I--l--t---j--I'--t--i--!--+--+--II---t-

i= 12:00 PM-j--+--t---t--+--t---t--t---j--t--t--t--

10:00 AM-j--+--t---t--+--l---t--t---j--t--t--t--

8:00 AMI-j--+--t---t--!--i--t---t---I--t-::;;:-I--t-
I _~h I---6:00AM I-N -l:':!-'- ..__ I~ 

I I 
Jan Feb Mar """ May Jun Jul Aug Sop Oct Nov Dec Jan 

tvbnth 

017: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.00 (690) 018: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (691) 

8:00PM ____ 

6:00PM : ~ r 
4:00 PM -1---- IL 

.~ 2:00PM 
I- 12:00 PM-j--+--t---t---j--l---t--t---j--l--t--t--

10:00AM-+--+--t---t---j--l---t--t---j--I---t--t--

8:00AM - :-
6:00AM I-~ r ........ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tvbnth 

8:00 PM -i--l---t-+-=:j,.---"if==f==t--=::r--!---t-+-

6:00 PM -j--t--:::;PJ-L-t------t---t--t---t--t-------th-=-T---jr--
1 ______ --- • L 

4:00 PM ~::~+-~-+-+_-~_+-+-+--~~.:::::::j== 

~ 2:00 PM-j----!I---t--t--t--i--t--t----!--t--t--t

i= 12:00 PM-I--i--t---t---j--l---t--+---j--I---t--t--

10:00 AM-I--i--t--t---j--l---t--t---j--I---t--t--

8:00AM-i--i--t---t---j--l---t--t---j--I----t--t--1-____ r---- I _,....-- \ _c---
6:00AMt=;::;+--;;::;:--=~~~~":-~:;;::;~~~~~..--~+;;::;+, ~~ .. ~~ 

Jan Feb Mar """ May Jun Jul Aug Sop Oct Nov Dec Jan 
tvbnth 

WmdPRO IS developed by EMD InternatIOnal AlS, Niels JemesveJ 10, DK-9220 Aa/borg 0 , TIr. +4596354444, Fax +45 96 35 44 46, e-maIl. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: 

CaliRidge_ ver1_2011 0513 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

PrintedlPago 

6/24/2011 12:41 PM 1 4 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

019: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.00 (692) 020: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.00 (693) 

8:00 PM+--~~-+-:::;~-4i===F=9_""",,:!_-I'--+-+-

6:00 PM -I----I-::;PJI'--t--~-t---+-+---t--t-------~r--..~ ....... -+--
........__~ 'l 

4:00 PM -=!=:'-'-.J--J.-+-.J--I~-+-+-.J--I--+::::::::j:::= 

~ 2:00PM 

i= 12:00 PM -I---t---+--t---t----1--t---j---t----1---j---t--

10:00 AM -t--t---+--t---t----1--t---t---t----1---j---t--

8:00 AM -I-- t---+--t---t----1--t---t---t----1---j---t--
. - r-... 1--- ___ 

6:00 AM r--..j -r-. ... ___ , • L.---

1 I 1 ' 1 1 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

r-Ionth 

8:00 PM +--+--+--+-:::;:J=...---""""'i===F=9_""",,:!_-II_~-+-
I~ r---

6:00 PM -II........__--t-:.-----~~+-+--+-+--+--+--P~I1.-+--

4:00 PM-=!=:'-'-+--+- -J.--+--f.--+-+- +--If.--J.::::::::j:::= 
.~ 2:00PM 
t-- 12:00 PM+-+--+--l--+--I--+-+- +----II--+-+-

10:00AM+-+--+--l--+--I--+-+-+----II--+-+-

8:ooAM+-+--+-.-l--+--I--+-+-+----II--+-+-
1------.. ;.:.... ~ I ~'::"'--h -f---

6:00 AM~~::;::;:;+':.j;:;:+ -.:-;;:; ~::j:';~;;;;;;*,,~:;::;:4C--~;:j::;:~1:::;::;:: ~;t::;::;:; 1 I I I 1 
Jan Feb Mar A.,r May Jun Jul Aug Sep Ocl Nov Dec Jan 

r-Ionth 

021 : Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.00 (694) 022: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (695) 

8:00 PM.:j--+-~-+-:::;:l=._-4==F=9_"""":!_-I--+-+-

6:00 PM ~ j --- ------
4:00 PM . ........--

~ 2:ooPM -.I--l--+--+-+-t--+-+-t--+-+-t-

i= 12:00 PM + - +--+- -l-- +--I--+-+-+--I--+-+-

10:ooAM-j--+--+--l--+--I--+-+-+--I--+-+-

8:00 AM-t-- -t---t--t---t---i---j---t---t---i--+--t--
I-~ r-... _ ." I _~~ I ~...---6:00AM · '~..J --....,- .'. - c-- ~ 

I I 
Jan Feb Mar A.,r May Jun Jul Aug Sep Oct Nov Dec Jan 

r-Ionth 

8:00 PM .:j- -+--+-j-+ ___ --:;::j_=--t::;=F.:.~-.~r_:.::«.--d-______ -+r--+-I--
6:00 PM +-+--::;l;",l--l--+----,I--+-+-+----I-=-!;-+-

,_ --- Il 
4:00 PM.:j::::::....-I--+-+-+----If---+-+--I----j--+:::::i== 

~ 2:00 PM-I--t--+-+--t--l--+--+-+-+--t-+

i= 12:00 PM-I--+--+--l--+----II--+-+-+----I--+-+-

10:00AM+-+--+--l--+----II--+-+-+----I--+-+-

8:ooAM-I-- +--+--l--+----II--+-+-+----I--+-+-
- -----.. r---.- ~ ..__r----.L.---f---

6:00 AM -I::;::;::;:t::;::;:;=J:-J~::t ~ .~ ...... ~~;;;;;;~~:;::;:~;::;:t:;::;:::;t:~:;::;:::;:; 1 I I 
Jan Feb Mar A.,r May Jun Jul Aug Sep Ocl Nov Dec Jan 

r-Ionth 

023: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.0 0 (696) 024: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (697) 

8:00 PM.:j--+--+-+-:::;~~i===F=9_""",,:+---I_~-+-
j--- r---

6:00 PM+-+--::;l;",l--l--+--I--+-+-+-~P-!;c--+-

4:00 PM41~:::2- ,q---=--+--+-+--+-+--+_+---t--ll.ii;;;:t:f== 
~ 2:00 PM-f--t--+-+--t--l--+--t--l---t---t-+

i= 12:00 PM-j--+--+--l--+--I--+-+-+---II--+-+-

10:ooAM-j--+--+-+-+--iI--+-+-+---1I--+-+-

8:00 AM + - +--+-+-+----11--+-+-+----11--+-+-
6.00 AM .i------"..J-I--- f.------kf---

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

r-Ionth 

8:00 PM -I--t---+--t---::::!=---4r==F==!---c::::-t----1---j---t--
,~ ----6:00 PM -I-- +--:::::i",l--l--+----II--+-+-+--j-=-!;--I--

........--~ 
4:00 PM-=!=:'-'-.J--J.-+-+--li--+-+-.J--I--+::::::::j:::= 

.~ 2:00 PM 
t-- 12:00 PM-I--+--+-+-+----II--+-+-+--j--t--I--

10:00 AM-t--t---+--t---I---I'--t---t---I---I--t--t--

8:00 AM-t--t---+--t---I---I~-+---t---I---I--t--t--

Jan Feb Mar A.,r May Jun Jul Aug Sep Oct Nov Dec Jan 
r-Ionth 

~ :::::::=:::::: :::::::::::: ~ ::::::::::::::::::::::::::: B :::::::::::::::::::::::::::: c:::::::J " ' ''''W M>CKJKIV'''' ' . '_':O' '''~ . ''''''1101] 

WmdPRO IS developed by EMD Inlema/lOnaINS, Niels Jemesvej 10, DK-9220 Aalborg 0, TIT. +45 96 35 44 44, Fax +45963544 46. e·mail. wmdpro@emd.dk 



n 
,. ______________________ WindPRO version 2.7.486 Jan 2011_ 

Project: Printed/Page 

CaliRidge_ver1_20110S13 6/24/2011 12:41 PM 15 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Licensed USE!(: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra I AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/201111 :56AM/2.7.486 

025: Shadow Receptor: 1.0 x 1.0 Az irruth: -180.0· Slope: 90.0· (698) 026: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (699) 

8:00 PM+--+--+-+-:::;~~i==t===9--""",,+--'f_-+-+-

1--- r--"'" 6:00PM _ 

4:00PM 1-,::;::--

~ 2:00PM 

i= 12:00 PM -I---t----t--t--+--I---+--I---t---II----t--I--

10:00 M1-1---t----t--t-- -t--I---+--I---t---II----t--I--

8:00 M1-I---t----t--t---t--I----f---I-- -t---II---do--I--
6:00M1 - '-~ .r-....__ ____-----tL___1----

I ' I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Oec Jan 

MJnth 

8:00 PM +--+--+-+-:::;~-"""I=:::=F==!-'""",,:!--l--+-+-
,...,.~i? ,,.. ~r--

6:00 PM -j---t----:J,,,J--t---t---I--+---t---t----I-=...,,--!--
___ - l 

4:00 PM -t==-t-_+--l-- -I-....j---t---t---t-....j---t-===:::t== 

~ 2:00PM 

i= 12:00 PM -I---t----t--t---t---I--+---t---t----I--+--!--

10:00 AM -I---t----t--t---t---I--+---t---t----I--+--!--

8:00 M1-1---t----t--t---t---I--+---t---t----I--+--I--

6:00M1 i-~:;tr---..;::;::;::f..r-....:;::;::h~::;;:~, ;-~~~:-~~,~,~,:, ~,----~~~~:;t,I----~~I----~::,::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

MJnth 

027: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (700) 028: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (701 ) 

8:00 PM -=i--+--+-+--:::::!=--"""I==F==t-"""":!--l--+-+-

6:00PM 1---- ~-
-::::::::~ 4:00PM _ 

8:00 PM+--+--+-+--::::k;:-9i===F=~--=:!--l~-+-+-
~f--"'" - ---L 6:00 PM -I---t----:J,-"'-I---+--!---t---t--+--1'~ -~,--I--

~ ... ' ~i 
4:00 PM .:j::::::::..~I .. ~ ,,',.~!. ... L-l--.J_......jf--_+-+-.J_......j~~;:::::F= 

.~ 2:00 PM 
I- 12:00 PM-I-- -t--r--+-+--I---+--I--+----,I----t--t--

~ 2:00 PM 

i= 12:00 PM-I---t----t--t---t---II---+--I---t----I--+--I--

10:00 M1 -I---t----t--t---t---II---+---!---t---t--+---!-- 10:00 AM -j---t---+--!---t---t--+--I-- -t---t--+---!--

8:00 M1-1---t----t--t---t---II---+---!---t---t--+---!--
-- r--6:00 AM - r---- -1 - r--

8:00 M1-1---t--r--+-+--I---+- -!--+----,I----t--!--

6:00AM i-:;::;:::;:tr----~~.r-....~--~~~~~~hl-------:;::;:+-----:;::;:::;:+=~;::;:;::j~~ , , I " ! ' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 

MJnth MJnth 

029: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (702) 030: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (703) 

8:00 PM-=i--+--+-+-:::;~~i===F:::;:;:9---.-:::+--lf_-+-+-
I~ r--"'" 6:00 PM--!---t---:J,,,J--+-+----,I---+--I-- -t---IP-!;,--!--

~ .~ 
4:00 PM -+I.....-.;;;~!!I'!,...~l--+--+-+_--1-___jL--l--l--_;:::j::= 

8:00 PM ____ 

6-00 PM I 
- - f.---'""'l 

4:00 PM .:j-, ~;;iii..-l--l-_+--I--l---t---l-___jf-_1_-+:::;;;lIiiiii_ -
~ 2:00PM 

i= 12:00 PM -I-- -t--r--+-+--+--+--!--+--I----t--!--

.~ 2:00 PM 
I- 12:00 PM -j---t--r--+-+-~I---+--I---t---II---+--!--

10:00 AM-I---t--r--+-+--I---+--!--+--I----t--!-- 10:00 M1-1---t--r--+-+---II----f---I---t---II---+--!--

8:00AM-I-=:b--t--+--t---t--t--I---t---t--f'==:t--
6:00 M1 I--="~ .r-.... ____ f------~ ----

8:00M1-1-- -j--t--+--t----If--t--I---j---If--t--I--

6:00 M1 i:-:;::;:::;:t----..~u---~e;:t;:~~~t.:h!------:;::;:+-----:;::;:::;:+=tL---;:;:;j----~ 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 

MJnth MJnth 

:::::=::::: :::::::::::: c:::J mO''''>O~<IC'''_''''''''''''''' .. ~1! 
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~ _______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Project: 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Printed/Page 

6/24/201112:41 PM/6 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

031 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (704) 032: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (705) 

8:00 PM+--+--+-+--:::;::j,---4i==f=+-.-;::f--1f--t-+-,--- --~ 
6:00 PM -I--+---::i"i--I--+--il--+-+-+--i~--!;-+-
4:00 PM :----- ----- I L 

~ 2:00 PM+ - t--+-+---I--I--+--+--j--+---I--j-

F 12:00 PM -I-- +---+--I--+--il--+-+-+--i--t- + -

10:ooAM+-+---+--I--+--iI--+-+- +--i--t-+-

8:ooAMt~~::-t-:-t--t--r-t--t--r-t--:j~-t--== 

6:ooAM -=h::;::;::t=-;:::;::;:e...r---:;::;::~;~t, ~t;~~;?,::;:::;,~,---:~, ~~:::;:;:;:, t,"e--~, ~,---::;::;:::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Oec Jan 

M::lnth 

8:00 PM+--+--+-+--:::b-~t==F==!-""",,,"+--If--+-+-
1-- r--6:00 PM-i---I---±"i--f---+--l----l---f--+-----jp'"--!;.----f-----4:00 PM-t==--l----+--J.--+--f.--l--+- -l-------.jf.--l-:::::::::j::= 

.~ 2:00 PM 
I- 12:00 PM+ - +--t--+- +--t--t--j--+--il--t--j--

10:ooAM+-+--t--I--+--t--t--j--+--iI--t--j--

8:00 AM t=:::j~9;-=-11-t---t-I--j-I:::::::!t-L::::::-

6:00 AMt;:~:;:--=:""~~J--~~::I";~~~~,:rI~~,~---~------:;::;::, ;::j,::;'e---:;:;:j---:;::;::;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

033: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (706) 034: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (707) 

8:00 PM-3--t--t-+~:f.:::;;::J;=:=f~iI;;;-.-;:±:--I--+-+-
6'00 PM II-" - - - ~r-, - I----'-' 
4:00 PM .:t-------:::::::.-l--+---+--+--I--l-- -I-----.jf.--l-- -+=:::::::j== 

~ 2:00 PM 
F 12:00 PM-f--+--+- -+-+--t--t-+-+--t---+-+-

10:ooAM-I--+--t--j--+--i--+-+-+---I--+-+-

8:ooAM --!=..--+--t--j--+---I--+-+-+---I--+-±= ---'----.--... _ L-------- ,..:r:=:= 
6:00AM - I'--..J ~ ~.... ~ 

I I I ' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

8:00 PM-=1--+--+-+-,;:;::b-~t==F==!-_=+--I--t-+-
,..;- ~f-6:00 PM -t ______ ---i~'---:b'-=F--+--+--+-+---t""..'+-'''---.. rl-+--

4:00 PM-t==-+---+--l---l----I--l---J---l-------.j- -l-:::::::::j::= 

~ 2:00 PM 
F 12:00 PM-I--+--l-- -f-- +--l----+--f---I---l--l---f--

10:00AM-i--+--l---f--+--I--+--f---I---l--l---f--

8:ooAM + -+---+-=rl--+--t--t-+-+--:::l:---t-+-
-I'--~ ~~11------

6:00 AM l,t;::;:;:t:;:;::;::r;:,:;:t.=::;:t:;::;:*ffi~~~::+~~;:;:::;:t:;::;::j::;::;::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

035: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (708) 036: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (709) 

8:00PM __ 

6:00 PM .:-
- I----'-'~ 

4:00 PM -1------ - rl 

~ 2:00PM 
F 12:00 PM-I--+--l---f---+--I--+- -f-- +---il--l---f--

10:00 AM-f----I--l---f---+--I--+---f--+-----jl---l---f--

8:ooAM+-+--t--+-+--t--+-+-+--ir.:...-+-+-
6:00AM I-~ F ..--::- "'::::-11---1--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth - ".~.~~~ ",~ ,." ... ,.,.~, 
c:::J .. 1G( ...... ~<lI:'"' ... " •• · ..... ' ..... roM' :::::::::::::::::::::: :::::: E3 ::::::::::::::::::::::: :::::::: 

8:00 PM r-----
6'00 PM I-, I----'-' 
4:00 PM 1------ l 

~ 2:00PM 
F 12:00 PM-I-- +--I--f---+--t---l---t-- +--I--l---f--

10:00 AM-I--+--I--f---+--t---+--f---I--I--l---f--

8:00 AM-I--+--I--+--+--t---l---t--+-- I--l---f--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
M::lnth 

.. Ju ....... tIDOOY<lC,., ... , .. ~ , .. ... , .. ~ ....... j ... oc ....... _.oo:,.,_,"'.",· ... , ..... p"", 
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~ ______________________ WindPRO version 2.7.486 Jan 2011 ...... 
Protect: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 7 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

037: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0' (710) 038: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0' (711) 

8:00 PM+-+--+-+~~~i===F==j_"""",,+--I_-+-+-

6'00 PM - ,----- 1----_ . I---
4:00PM -1= -

8:00 PM+-+--+-+~~~i===F==j_"""""+____jI_-+-+-
,----- 1------

6:00 PM -I! _____ --t-~-::I~-+-+--+-+--t--+--I-¥--I,rt-+--

4:00 PM+=-+--+--+--t--f-.--+- -t-- t----jf.--l-:=::::::f:= 

~ 2:00PM ~ 2:00PM 
i= 12:00 PM -I-- +--+- -I-- +----'f--+--I--+--f--+--I-- i= 12:00 PM-II--+--+--I--+--f--+--I--+---I'--+--I--

10:00 AM-I--+--+--I--+-----cf--+--I--+----,f--+--I-- 10:00 AM-I--+--+--I--+--f--+--I--+---I'---+--I--

8:00 AM -:II--....::::-±-t-.-::"-.-+--.--I--t--t---I--!-~-.t~=--t"t:::----t-____ -

6:00AM i:;:;:::~:;:i~:t=~~~~~:t;:~~;h~::;:;:;h:;:::;::; 
I " I I I I 'I '1" I 

8:00AM-II--t--t--t--t--I--t---I--t----If--t---I--
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039: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0' (712) 040: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0' (713) 
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041: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0' (714) 042: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0' Slope: 90.0· (715) 
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.-_______________________ WindPRO version 2.7.486 Jan 2011 ____ 
Project: PrintedfPage 

Cali Ridge _ ver1_20110513 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 8 
licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

043: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (716) 044: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (717) 
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045: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (718) 046: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (719) 
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047: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (720) 048: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (721) 
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.-______________________ WindPRO version 2.7.486 Jan 2011 __ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 9 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

049: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (722) 050: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (723) 
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051 : Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (724) 052: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (725) 
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053: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (726) 054: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (727) 
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~ _______________________ WindPRO version 2.7.486 Jan 2011 ___ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 110 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

055: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (728) 056: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (729) 
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057: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (730) 058: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (731) 
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059: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (732) 060: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (733) 
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~ ______________________ WindPRO version 2.7.486 Jan 2011 ____ 
Project: 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

Printed/Page 

6/24/2011 12:41 PM 1 11 
licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/201111:56AM/2.7.486 

061 : Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (734) 062: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (735) 
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063: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (736) 064: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (737) 
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065: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (738) 066: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0 · (739) 
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.-______________________ WindPRO version 2.7.486 Jan 2011 .... 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 112 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

067: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (740) 068: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (741) 
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6:00AM . ---- -J ---. ~ I~ 

'I I 'I I Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
M:lnth 

8:00 PM+--+--+-+-:::~~I='=F==+-""""",:l--f_-+-+-

6:00PM r~ ~~ 
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M:lnth 

069: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (742) 070: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (743) 
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071: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (744) 072: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (745) 
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.. _______________________ WindPRO version 2.7.486 Jan 2011-.-
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 13 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calcul ated: 

6/24/2011 11 :56 AM/2.7.486 

073: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (746) 074: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (747) 
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075: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (748) 076: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (749) 
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077: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (750) 078: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (751) 
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.-_______________________ WindPRO version 2.7.486 Jan 2011~ 
Protect: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 14 
l icensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US·MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

079: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (752) 080: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (753) 
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081 : Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (754) 082: Shadow Receptor: 1.0 x 1.0 Azirruth: ·1 80.0° Slope: 90.0° (755) 
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083: Shadow Receptor: 1.0 x 1.0 Azirruth: · 180.0° Slope: 90.0° (756) 084: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (757) 
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8:00 AM-II--+--t--!---t--t--t--j---j--t---t--+--
6:00 AM !-------- j"----

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M>nth 

8:00 PM -iI--+---t--t---:;:j=.--"F=f==t-""",,:t--t--t--j--

i---- --6:00 PM-iI--t--:±04--j--+--I--+-+-+--P>~:----t--____ ---- 'l 
4:00 PM +=-+--J.--+-+--l--l---+-+--l--J.':=::::j::= 

~ 2:00 PM+-t--t----t-----i--t--t------i--t-- t------i--t-

i= 12:00 PM-j--+---t--!---t--t--t--+---j--t---t--+--

10:00 AM-j--+---t--!---t--t--t--i---j--t---t--+--

8:00 AM-II--+---t--!---t--t---t--i---t--t---t--+--
-I--- r-- ~ __ \ _---

6:00AM +:;::~I;::;::;:: ~~-.J~ .~i=;=~;::;:::;::~~::;;:!~~~:;:::;:;:j::~;::;:::;::~:;::; 1- , I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M>nth 
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.... ______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 115 
Licensed U5ef: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

085: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (758) 086: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (759) 

8:00 PM + - +---t---+--:::p-.-cF=f=9"--=:t--I--t--t--r--- r--
6:00 PM+-+--:±:;J--j---I---f---t--f---I---F=--t:----l--

4:00 PM -....---" --- rL 
~ 2:00PM 

i= 12:00 PM +-+--+--f---I--I--+--t---I---.,I--+--j--

10:00 AM -f---+--+--f---I--I--+--t---I----il--+--j--

8:00 AM-J--+--+--f---I--I--+--t---I--I--+--j--

6:00 AM - - --- -r--r-..- k---- ----kl----
!' 'I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
tv10nth 

8:00 PM-j--+--+--f--::;:I=>---"F=f='9-""""":t---t--t--f--
I----"" ---r-. 

6·00 PM r . ~ 

4:00 PM 1---- l 

~ 2:00 PM 

i= 12:00 PM+-+--+--f---f--f--+--f-- -f--f--+- -t--

10:00AM+-- +--+---t---I---f---t--j---I---f---+- -f--

8:00 AM -J--+--+--f---f--f--+--f---f--f--+--t--1-____ 1'--0.- , _____ t ~.---

6:00 AM i:;::;::;i':;:;:::;:: ~~.J~ :~~~:;:::;::;::f:F.;:;q:;~-:;:;::;:t;::;:;:t~:;:::;::;::t;:;::;:; 
I ' I' I 'I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

087: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (760) 088: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (761 ) 

8:00PM ~~ 

6·00 PM I . f.--
4:00 PM -----

~ 2:00PM 

i= 12:00 PM+-+--t--f---f--t--+---t---f--f--t--t--

10:00 AM-I--+--+--f---f--t--+--f---f--f--t--t--

8:00AM+-+---+--f---f--t--t---t---f--f--t---t-
-1- "-

6:00 AM r--....J -r--
t I 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 
tv10nth 

8:00 PM -=t--+--+---t--::;k=::-"I='=F=;iiI:;"""",:!--I--+-+-
.....-~ - - ___ k 

6:00 PM+-+---::J,~/-t--+--f---I--f--+--f-' ~""---k---II-
!------

4:00 PM.:J::=--I--J.--\--+---f--+-+-+---f--+:::::=+= 

~ 2:00PM 

i= 12:00 PM-j-- +--t--f---f--f--+---t---f--f--+--t--

10:00 AM-J--+--t--f---f--I--+---t---f--f--+--t--

8:00 AM-j--+--t--f---f--f--+---t---f--I--+--t--

6:00 AM i------ .r---.. 
I I" 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 
tv10nth 

089: Shadow Receptor: 1.0 x 1.0 Az imuth: -180.0° Slope: 90.0° (762) 090: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (763) 

8:00 PM ":I--+--+---t--::;::I=.-~IoF'=;;=*"""",:!--I--+-+-

.;;; ----- ---r::-6:00 PM _ __~_ __ 

4:00 PM 1-----

.§ 2:00PM 

I- 12:00 PM-j--+---+--f---f--f--+---t---f--I--+--t--

10:00 AM-I--+--t--f---I--f--+---t---I--f--+--t--

8:00AM+-+--+--j---I---t--t--f---I---f---+-+-

6:00 AM 1------ .r-- -.. .____1--- L------

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

8:00PM 

6:00 PM 

4:00 PM 

.§ 
2:00 PM 

I- 12:00 PM 

10:00 AM 

8:00AM 

6:00AM 

I -----1* 

... -
- r--... .r-- -.. 

Jan Feb Mar Apr May Jun 
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- ---r-- .Ill 
1-

.--------~ ~ 
Jul Aug Sep Oct Nov Dec Jan 

tv10nth 



..-______________________ WindPRO version 2.7.486 Jan 2011 .... 
Project: PrintedlPage 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 116 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US·MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/201111:56AM/2.7.486 

091 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (764) 092: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (765) 

8:00PM ~ 1 __ 
6:00 PM ~;o;;;;: I----' II. 
4:00 PM..:j1iiiii14--t--l-_l_--I--+--~-l---I---t=::;;_;o!;o;;;;o;;;;. 

8:00 PM+--+--+-+--'-':~---9i=:=t=='i--=+--f--+-+-
I~ - r-----. 

6:00 PM-j--+---:l.,J--+--t---Ie---+--+--t----<P ........ ..--+--
~~ 4:00 PM.:j;_ .. ~--t-+-+--l----+-+-+--l----t~~---~ 2:00 PM ~ 2:00PM 

i= 12:00 PM-I--t--t--t--t--l--+--+---j--l--t--+-- i= 12:00 PM-j--+--+- -+--t---I--+--+--t---If--+--+--

10:00 AM-j--t--t--t--t--l--+--+---j--l--t--+-- 10:00 AM-j--t--t--t---j--l--t--+---j--t--t--t--

8:00 AM -I--t--t--t--t--l--+--+---j--l--t--+-- S:oo AM-j--+--+--+--+---I--+--+--t---If--+--+--
6:00AM -[~---- .r---__.. 6:00AM I~r--- .J'----.. 

I I' I I' 'I , I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth tv10nth 

093: Shadow Receptor: 1.0 x 1.0 Azirruth: -1 80.0· Slope: 90.0· (766) 094: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (767) 

8:00 PM+--+--+-+-::;:;j,,-~F=='=t=='4--=+--f--+-+-
6'00 PM C~ ~r-,.. . ~ 

4:00 PM .:j-~==--I--l--l--+-l__-+-+-l__-1--+:::::::I== 
~ 2:00 PM 

i= 12:00 PM-j--+--t--t--t---If--+--+--t--f--+--+--

10:00 AM-I--+--t--t--t---If--+--+--t--l--+--+--

8:00 AM -[--- +--+--+--t---If--+--+--t--f--+--+--
6:00AM --I----- ..1-[-... I----------~~ 

I '" ! I ' 'I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

S:oo PM+-+--+-+-::;:;j,,-~F=='=t=='i--=+--f--+-+-

6:00 PM-t---t--::::b>'-I-+-----t--+--t---t--l~-_il---=~-j!---
1----- £ .. ~ 

4:00 PM+=-~-m'i--l__-+-+-+--~_l_-+-=:"::r;:::::I== 

.~ 2:00PM 
I- 12:00 PM-j--t--t--t--t--f--+--+---j--l--t--+--

10:00 AM-j--t--t--t--t--f--+--+--t--l--t--+--

8:00 AM-j--t--t--t--t---If--+--+--t--l--t- -+--

6:00AM il-::;;:~,-;:;::;::~..1-~,:j:~:;:, ~:;;:~, ~, ;;;;;;#~::;:;:-;+ ______ ~:j:~:;::;:::~':;::;:L--~~~ 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

095: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (768) 096: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (769) 

S:oo PM+-+--+-+-::;=J"-~F=f==I-""",,,,+--!--+-+-
1- r---

6:00PM ~ 

4:00 PM -1----
.~ 2:00PM 

I- 12:00 PM+-+----+-+-+--t--+-+-+--t---+-+-

10:00 AM-I--t--t--t--t--l--+--+---j--t--t--+--

8:00AM-JI--t--t--t--t--l--+--+---j--t--t--+--
6:00 AM I~---- .r-----.. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

8:00 PM.=J--+--+-+-::;~---9F=='=t=='i--=+--f--+-+-

6:00 PM-t---t-::;PJI'--I-~-t---+-+--+--lr-----+--=-....--+
~~ 

4:00 PM.:j::=-t-_l_-+-t--j'--+-+-+---i~_l_:::::::::j:::= 

~ 2:00 PM 

i= 12:00 PM-j--+--+--+--t---I--+--+--t---If--t--+--

10:00 AM-j--+--+--+--t---I--+--+--t---If--+--+--

S:OOAM-lI--t--t--t---j--l--t--t---j--t--t--t--
6:00AM I~I--- .J'--_ 

I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

c:::::J , ... <>c; .. ..,D£ftQVOC, . , ... , ... "" "'.!!~""' '' .. ) _ ... <>c;w 'Ot><ftQyGC, . , .... , ... ""u, ..... ".., _ ", ,,cw..,t><ftQyGc:"' ''' '''. 'O''''>' '' '''~OOl c==J ".""w..,lJ'CJO(jyGC, . , .... ",. ."""'.,,.,,..,, ... ) _ I»,,", '..-..,C/CIOOVoc, . , ... , ... ..,. ... , ..... t'tll _ "' G~WlOrH<It<h'OC' . '_ ''''·()"''''''' ' ''!'''' 
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... ______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Project Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 117 
Licen~user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/201111:56AM/2.7.486 

097: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.00 (770) 098: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (771) 

8:00 PM+--t--+--t--=:::i=-~I==f==f-"""""':!_-t--+-+-
,-- j--... 

6:00PM - ~ 

4:00 PM41--=-+-l--+-+-l--+-+-f--+--+=~~= 
~ 2:00 PM-j--f--t--t--!--+--+--l--lf--!--t--+
F 12:00 PM-·I-~-+--t--If--+-+-+--If--+-+-+--

10:00AM-j--+--t-_t_--t--I---+-+-+--I---t-+-
8:00AM-j--+--t-_t_-+-- I---+-+-+--I----+-+-
6:00 AM :I-t---- J--r--. b-:-=:': f..-----tl-::---J------

I ' I I I I I " I' I 
Jan Feb Mar Apr May Jun JuJ Aug Sep Oct Nov Dec Jan 

M:>nth 

8:00 PM+--t--+--t--=::k~I==f=9-:~:!_-t_-+-+-
.---r---- " r--f--.-.. 

6:00 PM -j--+-::::;f;"J-L--t----+-+-+--I---t-_t_-=--+-I---
I.....---~ I~ 

4:00 PM+-.... ~t--+--l-_l--+-+__l--+--l--p:::::::f:~~ 
~ 2:00 PM-j--t---!---j--I--!--+--I--!---t--f--!-
F 12:00 PM-j--+--t-_t_-+--I---+-+ --t--t---t-+-

10:ooAM-j--+--t-_t_- +-- I---+-+--t--t---t-+-
8:00AM ~ 

6:00AM i-r::: Lt--
I I I I 

Jan Feb Mar Apr May Jun Jul Aug Sop Ocl Noy Dec Jan 

M:>nth 

099: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.00 (772) 100: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (773) 

8:00 PM -=I-- t--+--t--=:::i=---:::s!W='=f==f-"""""':!_-t--+-+-
6·00 PM ,~ ~ I--
. - ~ 

4:00PM -1-- IL 

~ 2:00 PM-I--ll--t--t--!--t--+--l--l~-+--t--+
F 12:00 PMI+-+-~--+--j--t---t-_t_--t--t---t-+-

10:ooAM-j--+---+-+-+--I---t-+-+--f---+-+-
8:00AM+-+-~--t--+--t----+-_t_--t--t---t-+-

-1- r---. I-----"" f..----6:00 AM - t---- -1 - t-- I- I- b-:-=:': ll--::-:' 
I "I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M:>nth 

8:00 PMI-=j---t---l--t-:::::;;:j"..--t==f===+----.-::±--t---l- -t--
6:00 PM -.Cr--- r-- t--

1------~ .... ~ 
4:00 PMI ~:::=--+==-!--+--l--+--+-+-+-+---J.2::::::::j::= 

~ 2:00 PMI -j--+--t--j--f--t--t----cf--+--j--j---+
F 12:00 PMI+-+--t--+--t--t---t-_t_--j--+-~-_t_-

10:00AMI-j--+-~--+--t--t----+-_t_-+-+-~-_t_-

8:00AM+-+--t--+--t--t----+-_t_--j--+-~-_t_-

6:00 AM I-t::::- -L-. t--. l---- f..-----jL..--l---
I !' J '! I' I ' 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

M:>nth 

101 : Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.00 (774) 102: Shadow Receptor: 1.0 x 1.0 Az imuth: -180.0 0 Slope: 90.0 0 (775) 

8:00 PM -=I--t--t--t::::2}---:iiil"~iiiilirt--:::::;:t-r--t-+-
~ r-- - I---

6:00 PM : I--------"-" 

4:00 PM -=-I------=-+-+---+-+-l--+-+-l--+-+=::::::::~= 
~ 2:00PM 
F 12:00 PM-j--+---+-+-+--f--+-+-+----!f--+- -j--

10:00AM ~I--t---+-+-+--,f--+-+-+--If--t-+-

8:00 AM-t-- +---t--t---t--t----t--t---t--t----t- -t--
6:00AM -~r--- rt-- =-----k~ 

I 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Oec Jan 

M:>nth 

8:00 PM-1--+---+-+-=~~f====f==f-"""""':!_-t_-+-+-
6:00 PM+--t-=P-.C-tr-----+--t-+--t--i---------if--.-..-"=>.....,,-l--

---------4:00 PM~:::=-+--+-+-+_-f__-+-+-+_-f__-+::::::::j== 
~ 2:00 PM-j--j--_t_--t-~-_t_-+-~-_t_-+--t-+
F 12:00 PM-j-- +--+- +-+--If--+- +-+--j----+-+-

10:ooAM-j--+--+-+-+--If--+-+-+--j----+-+-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M:>nth 

~ :::::::::::::::::::::::::::::::::: B ::;:::::: ::::::::: : ::::::~:::::::: ... ::.:::::::::::::::::::::::::::::: .. ::::::::::::::::::::::::::::::::: ~ ::::::::::::::::::::::::::::::::;:: • ::::::::: ::::::::: : :::::~::::::;~ 
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.-______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 118 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

103: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (776) 104: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (777) 

8:00 PM-i--+--+-+-:::d=-~!='=F==j-"""",-l--J--+-+-

6'00 PM - 1---- ---. I---"" 
4:00 PM I-

8:00 PM -i--+---+-+-c:d=-""""'i!='=1===!---.::-+----jf---+-+-
II---"'" r--

6:00 PM -+._--II---""--:I=''--!---+-+--+-+---I--+~-!;-[L-+--

4:00 PM+=-+----l---+-+-~f-_+-_+_-+-~f---l-::::::j::= 

~ 2:00 PM ~ 2:00PM 

i= 12:00 PM-J--+--t--t--+--f--t--t--+--f--t--t-- i= 12:00 PM-j--+--t--t--+---If--I---j--+---If--t--t--

10:00 AM-j--+--t--t--+--f--t--t--+--f--t--t-- 10:00 AM-j--+--t--t--+---I--I---j--+---I--t--t--

8:00 AM -J--+==-+--t--+--f--t--t--+--!---< .... --t--
6:00AM I~~ ..1'-- ....... 

8:ooAM~_t--t-+-r--j--t--+-r--j'---t-.._ 
~r----.r___,_ ____ f.----iL---=~ 

6:OOAMi:;:::;::;;t:;:;:f~~::;:t~~~~t;:~~;t:~~;::j::;:~ 
I 'I 'I' J I I I I I I I " I ' 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month Month 

105: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (778) 106: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (779) 

8:00 PM-i--+---+-+-:::k::::-'1!='=1=='=;i;/;:;"""",-l--f---+-+-
..-1-"" - f-...... 

~~ _I I~~ 

4:00 PM -i--=--+-+--1--+-1--+-+-1--+-+::::::::1== 

.~ 2:00PM 
I- 12:00 PM-l--t--t--t--r--jc--j--+--f----'f---f-+-

10:00 AM-j--+--t--t--+---I--I---t--+---If--t--t--

8:ooAM-t--+--t--+-+--f--t--t--+--t--t--t--
-~ r--... 

6:00 AM - r----- J - r--
I I. '" J It I 

Jan Feb Mar Apr May Jun Jul Aug Sap Oel Nov Dec Jan 
Month 

8:00 PM -i--+--j--+-:::kd==1=~il:-,"",,+----j--j--+-
~......---.; -~~ 

6'00 PM I ,~ 
. -----

4:00 PM I- l 

.~ 2:00PM 
I- 12:00 PM-t--+--t--t--+--f--I---t--+--f--t--t--

10:00 AM-j--+--t--t--+--f--I---t--+--f--t--t--

8:00 AM-t--+--t--t--+----'f--I---t--+----'f--t--t--

6:00 AM i:-:;:::;::;:+----..:;::;::;=h:..1'--;:;:+ ....... ~::r,:;, ;::;,~, ;:;;;;;:;~~~~I-----~;:+-----:;:::;::;::j::;:\....---~----:;:::;::;:::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

Month 

107: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (780) 108: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (781) 

8:00 PM':I--+--+-+-:::d=-~!='=F==j-"""",-l--J--+-+-,:-- ---6:00 PM+-+-~.,J-+--f--f---f--t--+--t=~;---t--
:1 ........... i---' rt 

4:00 PM.:j-I=----+-+--+--+-+-+--I---+-+-+=::::::~= 

~ 2:00 PM-l--t--j--+--j--+--f--j--+-+--j~-+

i= 12:00 PM+--f--t-+--f--f--+--t--+--t--t-+-

10:ooAM+--f--t-+--f--f--+--t---f--t--t-+-

8:ooAM-j--+--t--t--+--f--t--t--+--f--t--t--
6:00 AM :-----.. ..1'--....... ____ f---. L...--- ----

Jan Feb Mar Apr May Jun Jul Aug Sep Oel Nov Dec Jan 
Month 

8:00 PM -i--+---+-+-:::d=-""""'i!='=1===!----=::+----jl--j--+-

6:00 PM+-----j-::;oPI'--t-I--"'-t--+-+---+--I~-~""'--l;-_+-
-I---"" rt 

4:00 PM.:j::::.-.+---+-+-+----j~_+-_+_-+-~---+::::*::::::::: 

~ 2:00PM 

i= 12:00 PM-j--+--t--t--+---I--I---jl--+---I--t--t--

10:ooAM-j--+--t--t--+---I--I---j--+---I--t--t--

8:ooAM-j--+--t--t--+---I--+--j--+---I--t--j--

6:00 AM i:-:;::;::;:tr----.~=::.r---;:::;:f'-~~~~~t:;:;~----~+f.----:;::;::;:~,l----~~:;:::;::;:::; 
Jan Feb Mar Apr May Jun Jul Aug Sap Oct Nov Dec Jan 

Month 

::::=:: : ::::~::::::::::: _ :::::=::: ::::::~::::::::: B :::::,::=::::: ::: ::::::::~:: - ""o.:W..,OOO''':' ' ''''''''''''''''''>O'",,''1 
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~ ______________________ WindPRO version 2.7.486 Jan 2011 ___ 
Project: PrintedlPage 

SHADOW· Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 119 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/201111:56AM/2.7.486 

109: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (782) 110: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (783) 

8:00 PM -t--+--+-+-::::;:l=-~f==f==t--""""",:I--f--+-+-
I~ r---6:00PM - __ 

4:00 PM -=}--=-+-J----I- +-J----+-+-J----+- +=::::::I== 

~ 2:00 PM +-t--+-+--t--+-t--t--j---t--t--j-

i= 12:00 PM + -+-_+- _j_--t----,f-_+-+--t--tf-_+-+-

10:ooAM+-+-_+-_j_--t--tf-_+-+--t--tf-_+-+-

8:ooAM+-+-_+-_j_--t--tf-_+-+- -t--tf-_+-+-
6:00 AM : -r----. J-t--- _ - :----- ------iL--~ 

I ' I t I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

Month 

8:00 PM+--+--+--+--:::;::J=.-~f==F=+""""",::l--l----+-+-
I~ ---..... 6:00 PM ____ 

4:00PM 1""'---'· 
.~ 2:00PM 
I- 12:ooPM+-t-_+--+--+--~_+-_j_-+--~_+-_j_-

10:ooAM+--t-_+--+-+--~_+-_j_-+--~_+-_j_-

8:00AM+--t-_+----. ... __ +--~_+-_j__.~~~_+--j--
1-___ ~"""'!!!~ "'~~n_~ 

6:00 AM-+:;:~h:;:~J~ ~t~~~~;;;;;;:;~~~::t~::;::;::t:;::;=;:ti o--;:::;::;:j::;=~ 
1 I I I I ' I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

111: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (784) 112: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (785) 

8:00 PM ':I--+-_+-+--:::b-=F=+=*-"""",+--~--+-+-

6'00 PM - 1---- -----.....r-. 
. -I .._1------' .. \\.. 

4:00PM -1- ...... 

8:00 PM+--+--+-+-:::;:l=--E~=F==t--""""",::l--l----+-+-,- ---r---r-. 
6:00 PM+-+--:::;i"J--j--+--~_+-_j_--t--1-iiiii8.-_j_-

_"'""""' " - l 
4:00 PM+=--I--+-+--1--~-t--+--1--~-+':::::::f== 

~ 2:00 PM _ 

i= 12:oo PM+--t-_+--+-+--~_+-_j_-+--~_+-_j_-

.~ 2:00 PM 
I- 12:00 PM+-+--+--j--+--~_+-_j_--t--f--+-_j_-

10:ooAM+-t-_+--j--+--~_+-_j_-+--~_+-_j_- lO:ooAM+-+--+--j---t--t-_+-+--t----,t--+-_j_-. ~ 8:00 AM-+~=----j---:;CI .... llJ,;:,;"""~--t--t--+--t--j-I____-"''f;. :>-= . _>-i-L..----j--. ::::---
__ d ~ ~ =~ 

6:00AM h~:::;::;::~....,::;::;::t~~~~;;;;;;:;~~~~::;::;::t:;::;:;:t;:::;::;:j::;=~ 
I' I I " I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month Month 

113: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (786) 114: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (787) 

8:00PM ____ 

6:00PM ~ii.r 
4:00PM --~C; '1J 

.~ 2:00 PM 

I- 12:00 PM+-+--+--j---t--t-_+-+--t--t-_+-+-

10:00AM+-+--+--j---t--t-_+-+--t--t--~-+-

8:00AM = __ "'III 

6:00AM - ~ J----I---
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

.... OI; .... .., ........ VOC ,1,,,, ,,,,,, '0'"'' "'. ""Pl'l .... GC:w..,OOIO .. 1lC' &" !O.' ... OO'_,.U .. OI3, 
"'" o.:..-... t>lJ'Igy(;£, . ,"",""."" .... ,,. ... P >O, _ GC: ..... DCIIDV1lC II ' ... ' .. .......... , ... . ,,\>.., 
,..O':w . ..,~ .. 1lC' . ''''''' ... ro' .... m' .. Olll ""'<>Cw..,~IlC' . ' ... ' ... "" .... '., .... QIi' 

8:00 PM ..:t--t--t----:±2:E::-1r==f=:j;;::;::t' :::--t-i--lr--
:l , - " i!II'" .. ~,p--

6:00 PM-j-~-j-I-----'"---:::;oI-*--+-+--+-+---j-+-P"'-l;ll-+--

4:00 PM ..:j::~!J--I--+--!--J----+-+--!--J----I..:::iii~= 

.~ 2:00PM 
I- 12:00 PM+-t-_+--j--+-- l--+--j--+--l-_+--j--

10:00 AM--t--+---t--j---+--t----t--j--+--t---t--j---

8:00 AM --t-- +---t- -j---+--t----t--j--+--t---t--j---
6:00 AM 1----..... J-h ------ ------iL-- ----

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

WmdPRO IS developed by EMD InternatIOnal AlS, Niels Jemesve, 10, DK-9220 Aalborg 0, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail. wlndpro@emd.dk 



.-_______________________ WindPRO version 2.7.486 Jan 2011~ 
Protect: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 20 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

115: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (788) 116: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (789) 

8:00 PM f--t--+-----:f:;:;:3::::::::f=E:;j:;;;:"~::-t--j-+-
600 PM I - iI~ .... ID' .p--.... 
· ~ rl 

4:00 PM .:j-;;;;;;;'""""-f---t--+--l--t--+--l--t--+-+::;;;;;;jo;w;~ 
~ 2:00PM 
i= 12:00 PM-I--+--+--j---I--jf--+--j----I--j'---+--j---

10:00 AM-j--+--+--j---I--jf--+--j----I--j--+--j---

8:00 AM +--t--+-+-+----1r--t-+-+----1'---+-+-
6:00AM -~r--- ..r----I--. I- ______ ~rL___f..----

I "I 'I J I' I I I 'I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

8:00 PM+---!--+-+--:::b-~!===!=='=l--""'="-!--I--+-+-
6:00 PM -I--+---::;p.l--/t-~--1I---t--+--t--t:o;:-....-+r-.==-;,I;--t--

........--1--::;--' I ~ 
4:00 PM-i=::"'::i--+-+--+--!---+-+--+--!---+'::;;;;;~= 

~ 2:00 PM-J--r--+-+--+-+-t--+-+-+--t-+

i= 12:00 PM+-+--+--+- +--t--+-+-+--t--+-+-

10:ooAM+-+--+--+-+--t--+-+-+--t--+-+-

8:ooAM+-+--+-;--+-+--t--+-+-+--r--+-+-
6:00AM I~-------d---- ------~ I----~ 

I "I J' I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

117: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (790) 118: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (791) 

8:00PM I 

6'00 PM ,-----
· : --------4:00 PM -1----- l 

.~ 2:00 PM 
I- 12:00 PM+--I--t--t---I--l--+--I---j--l--t--f--

10:00 AM-j---I--t--t---j--l--+--f---j--f--+--f--

8:00 AM-j---I--+--t---j--l--+--I---j--l--+--I--
6:00 AM :--- ..r---- ___ 

I ., 'I' I 'I I 
Jan Feb Mar Apt May Jun Jut Aug Sep Oct Nov Dec Jan 

rvbnth 

8:00 PM-3--+--+-+-::;:;~;iOiOiiIii;;='==ii_iiiiiil-"""",±--II---+-+-

6:00 PM -j----jl----P''--t-I--"-t---+-_+-+----jl-------+'----~_!.____+
,----- ----4:00 PM-t==--l---l----I---l------il---l---l---l------il----l-:::::::f:= 

.~ 2:00 PM 
I- 12:00 PM-j--+--+--j---I--jf--+--j----I--jf--+--j---

10:00 AM-j--+--+--j---I--jf--+--j----I--j'---+--I--

8:00 AM-+:;:O=-"-+::::::-t--t--t--+--t--t-+--f---o;""",,"-,,+""~--"-''''''l 
-~ >J--r-. ---- ~IL--- ----

6:00 AM -j::;:::;:;::t:;;::;t=;:j~::j:;~;;;;;~~:;::,::+.:;:;::t::;::;:::;::h::;::;:j:::;::;::;::; 1- I I J I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

119: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90_0· (792) 120: Shadow Receptor: 1.0 x 1.0 Azim.Jth: - 180.0· Slope: 90.0· (793) 

8:00PM ~ .. 
6'00 PM I · - ~ rl 
4:00 PM -i-~~~-l---l---l--f--1---l--f--+---h_j;o;;;~ 

~ 2:00 PM 
i= 12:00 PM+--j--t--t--+--t--+--t---I--l--t--t--

10:00 AM -1--+--+--j---I--1f--+--j----I--jf--+--j---

8:ooAM --I-"'''''--::::*''=--t--t---I--t--+--j---I--l--t~-'I'''t---1--..:":: L'" __ _____ h= ~ f..----
6:00AM - r--- J ~I--. ----- I~ 

I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct No" Dec Jan 

rvbnth 

"'~w~_,oc, .. ~,.'~, ... '"."' = '''~'~_'OC'''~''''''' '"'"'''' 

:~ :::=:::::: :::::: :::::::: ::: :::=:::::::::::: ::::::: 

8:00 PM .:j--+---+-+--::=ol=-...-....9==t:==I-:----=:--!--I---+-+-
I~ =~r-. 6:00 PM+--I--::1"J--t---I--l--+--j---I--P ...... .--j--

-=-~ Il 4:00 PM.:j:::::~-l--+--l---l--f--+--+---l--f--+:::::*= 

~ 2:00 PM 
i= 12:00 PM+--I--t--t---I--l--+--f---I--f--t--j--

10:ooAM+--I--t--t---I--l--+--f---I--l--t--j--

8:ooAM-+--+--+--+-+--t--+-+-+--t--+-+-
I~ _______ ~ ___ ~------ I----C------

6:ooAM t;~t;::;:;::f~;:t~~~~~~~::;::::~:;::;:~:;+,~;t::;:::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

WmdPRO /s developed by EMD InternatIOnal AlS, NIels Jemesvel 10. DK-9220 Aalborg 0, Tit. +45 96 35 44 44, Fax +45 96 35 44 46, e-ma/I. wmdpro@emd.dk 



..-______________________ WindPRO version 2.7.486 Jan 2011"""", 
Protect: Printed/Page 

CaIiRidge_ver1_20110513 6/24/2011 12:41 PM 121 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Liceosed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/2011 11:56 AM/2.7.486 

121: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (794) 122: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (795) 

8:00 PM +-+--+--t---:::J".."-<F=t==!--=+--l--+-+-
600PM - p-~ ~I--
. ~ 

4:00 PM -1---

8:00 PM -3---I--+-t--:::::::l=l_:;:F=f=;O'*"'"~h..t-. -t--+-+--
I~ 1- ........ 

6:00 PM-j-- t---:::::;l-,J-+--I--t--+---I--t---P""-/f\.,---t--
4:00 PM I~e---

.~ 2:00 PM 
I- 12:00 PM-j--f--f--j---t-- r--r- +--t--r--f-+-

~ 2:00 PM 
i= 12:00 PM-i--+--+- -t--+--l--+- + - +--l--+-+-

10:00AM-j--f--f--j---t--r--r-+--t--r--f-+- 10:ooAM-j---t--f--j--+--t---t-+-+--t---t-+-
8:00 AM +-- r--t-=-+--t--If--t--+--t--If::--t-+-

-I~ ~;::."" ~ f----6:00AM - 1---e::J - ~ lI:::::': 
8:00AM • 
6:00 AM I~r---- ~I::o, 

r r I' I r r 'I 'I' , " I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec Jan 

tvbnth tvbnth 

123: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (796) 124: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (797) 

8:00 PM +--l--l--+---:o:b.......-9i==F==i---=-+--if--l--+-
~r.---- b-6:00 PM -_, _-I~--±oJI-" I--' -+-_+---+_+---jl-=-~", ... ;:-.--+-",,-.j,,--+-

4:00 PM -1---

~ 2:00 PM+--r--t---t--I--t--f--I--j---t--If--j-
i= 12:00 PM-j---t--r--j--+--t---r- +--t--t---f-+-

10:00AM-j---t--r--j--+--t---t-+--t--r--f-+-
8:00 AM -I---t--r--j--+--t---t-+-+--t---r-:;l;;_ 
600 AM :1-r---- ..r-- h==:::: !------'-ll:--:F-

r ' J I! " I' 'I ' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tvbnth 

8:00 PM-3--+--+--t--=::p---"f==f=9--,""",,:±--I--f-+-
It--" !'----6:00 PM-3--+-:::;::;l-~-t--+--l--+-+-+--P",-:!;.--+-

I.....-::;k:r" r). 4:00 PMI.:j:::C:+--i--+-+-i-----t-+-+-i-----tS::::t;;::=:= 

~ 2:00 PMI-=j--t-+-+--+-+--+-+-t--+-+--+
i= 12:ooPMI+ - +--l--+-+-+---+- + - + - t--+-+-

10:00 AMI-j--+---t--t---t--r--r--j---t--t---f--+-
8:00AMI -j--+---t- -t-- -t-- r--r- -+--t--t---f-+-
6:00AM 1-1::::::::: £::1::0, ~!----II---f..---

I I' I r 'I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec Jan 

tvbnth 

125: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (798) 126: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (799) 

8:00 PM ~I--+-+-+-::::;=I~-¥==F=+-~--t--+-+---
6'00 PM 1--- ------r-. . - ~ 

4:00 PM -1--0. " 

.~ 2:00PM 
I- 12:00 PM+--t--r--+-f--t---t-+-+--t---r-+-

10:00 AM-f--t--t--t--f--j---t--r--f--j---j--r--
8:00AM-i--t--r-+-f--t---t-+-f--t---r-+-

-- "-- f.,.----- ---6:00AM - I--- ..1- ~ .L::-:::=: 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tvbnth 

8:00 PM-j--+--+-+-=::P-~f==f=9--'"""":±--I--f-+-
0iD' .. ~ 6:00 PM-t--t--:~,J-~!'!:...f--t--+--l-=i"..::..Bc-+n,--+-

:......------- ' Ie 4:00 PM~::::=--I---+-+-+--f--+-+-+---jf--+::::::::j== 
~ 2:00 PM-t--t---t---t--I--t---t---t--+--j---t--+
i= 12:00 PM-t--+--+-+-+--I--+-+-+---jf---+-+-

10:ooAM-j--t--r-+-f--f--t-+--j--If--t-+-
8:00AM-j--t--r-+--t---'f--t-+--t--If--t--t-==-

-r----..1'--...I-- _ ~-----'L--f..---
6:00AM -I:::;:;::;:t;~~~:;::;::~c.:::-~t;~~~~ ... ~~::+~+;::;:::;:+;:~:;:::;=;::; 1 I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec Jan 

tvbnth 

;; 
", ~'~_"<O"_''''._ '"'"'"' 
",ot .. JC>C'COOY""', . ,_ , ... ·"' ... O:.".np .. ' 
11IGCW OO t.'CllJv(;C, ."oo ,oo· ·", ,,·':a'''PI1' 

111 ocwoot>CoGv,,", "'000'''''''''''. ""' .... " .. , 
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".Gtw>O~G[' " ' ;oo"" . ·",,,,, 1;''' .... '' .. , Il' OCW>Ouo:>O<jYOC'.' ... 'OD.·"' ... ,» .... ".:" ,~.rn;:w , ... ~yQt' " '6>O""'. ;0' ... ,» . ... " .. , ,nGC"'>O OOCf1aYGC, . ,,,,,, '00.'0< .... '»'"1"'2) 
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WmdPRO IS developed by EMD IntemallOnal AlS, NIBls Jamasve} 10. DK-9220 Aalborg 0, Tlf. +4596354444, Fax +45 96 35 44 46, e-mail. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011-..-
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 22 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2. 7.486 

127: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (800) 128: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (801) 

8:00 PM+--+-+-.---+~-_~-4==f==l--d;o;; ______ --+,--+-+-
6:00 PM--I--+~-=~I-t--+-+-+---I--+--I'-= --...j,;- -t--
4:00 PM .:j:...----'::::..-t--+--t---+--t---+--t---+- -t---lrl.::::::::j::::= 

~ 2:00 PM 
i= 12:00 PM +--+--+--+-+---II---+--t--+---I--+--t--

10:00 AM +--+--+--+-+---Ir--+--t--+---I--+-+--

I ' I ' I " 'I" 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Mlnth 

8:00 PM+-+---+-+--:::;,},--<ii===f==+-"""""':l--___if---+-+-
6:00 PM ,f--"" r-- __ 
4:00PM !:::~ .. ~ ,-- -1= 

~ 2:00PM 
i= 12:00 PM+--+---+--+-+---II---+-+-+---I--+--t--

10:00 AM -j--+---+--+-+---II---+-+-+---I--+-+ -

8:00 AM +--+---+--+-+---11---+-+-+---1--+-+-
6:00AM '-----. f-I'---, ~I-----""I----I---

I ' I 'I 1 I" I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Mlnth 

129: Shadow Receptor: 1.0 x 1.0 Az imuth: - 180.0· Slope: 90.0· (802) 130: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (803) 

8:00PM ___ 

6'00 PM I . ~ 

4:00PM 'I:~ 

~ 2:00PM 
i= 12:00 PM+--+---+--+-+--t--+- + -+--I----+-+-

10:ooAM-I--+---+--+-+--I---+-+-+--I----+-+-

8:00 AM -f--+---+-,,--+-+--t--+-+-+--I----+-+
-1- ;:...... 

6:00AM ' --------:l --.. 
I ! I' 

Jan Feb Mar Apr May Jun Jul Aug Sep Oel Nov Dec Jan 
Mlnth 

8:00 PM+-+----+-+-=k--9==F=~""""':l--___i--+-+-
6:00 PM +----1....-,::PI'---f-~-f---+___+-+_--t---------Ir-...r=____i;_-+_-

--oiiiiii~ 4:00 PM+:!I!!!!!!~~-+-+--l--+-+-+--l---h_*= 

.~ 2:00 PM 
f- 12:00 PM+--+--+-+-+---I--+-+-+---I--+-+--

10:ooAM -j- -+--+-+-+---I--+-+-+---I--+--I--

8:00AM+-- +--+-+-+---I--+--t--+---I--+-+--

6:00AM +-:;:::;:;:tl'---~::':f--;:::;-+-~~*~~~:4~~~+.....--""':;:::;:;:t:;I---~-::;:::;::;::; 
1- I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

Mlnth 

131: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (804) 132: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (805) 

8:00 PM -=i--+--+-+-:::;'}'-~i===F==+-""""",:l--___iI--+-+-,I-'"'" r--
6:00PM : -=-
4:00PM -• .-------: ..., 4Ib- _ 

~ 2:00 PM -f..-."'--f--+-t--t----,f--+--l--I--+-+--"c'¥I::::J= 

i= 12:00 PM+-+---+- + --1--if--!--+-+---if--+- +-

10:00 AM-I--+--+--+-+---II---+-+-+---II---+--t--

8:00 AM+--+--+--+-+---II---+-+-+---Ir--+--t--
-- ~ .....__""'h I___ 6:00AM - I'--- -1 -f-.., .......::-- Il.-"" 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

Mlnth 

CSlnCw>OtHCAOYOC' . ,!<Il."'. ·O' ..... m·" ":51 .,, <lCw>O~""'I._ , ::OO'O' .... "OO ... ""'1 
.. ' acw->O lNtIWIy"",·,.,.· .. ·"" .... ·• .. · "P>£l .. , G(w,>o_vr.c: l l ' ... '::O.'O' .... , :>:I ... "", 

8:00 PM -=i--+---+-+-=:J,.........cj==F==t-"""",+---!--+-+-
6:00 PM+--l---::.:PJ-L.-+----+--+-+--+--II----t='=""-1,,--+--

;;;;;;;&"!---"'" rl 
4:00 PM -=li .... +---t-+-+--[-~-+-+-_l[-~:::::;iiiliiiiiiii 

~ 2:00PM 
i= 12:00 PM+--+--t--+- +--I---+-+-+---II---+-+-

10:00 AM +--+---+--+-+----;1---+-+-+---11---+-+-

8:00 AM +--+---+-:--+-+--=1---+-+-+---11---+- +-
I-_______ .J--- -.. f....-- ::.---~I---

6:00AM t;~t:~::':;:;+~~~~;:;;;j:~;t~t:;:::;:jf:;:::;:;t, :;::;::;t~ 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Mlnth 
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..-______________________ WindPRO version 2.7.486 Jan 2011 __ 
Protect: PrintedfPage 

Cali Ridge _ ver1_20110513 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/201112:41 PM/23 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

133: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.00 (806) 134: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.0 0 (807) 

8:00 PM _____ 

6'00 PM ' 
. ---4:00PM -'~ -

~ 2:00PM 

i= 12:00 PM-I--+--+-+-+_-f___-+-+-+_-if___-+-+-

10:ooAM-I-- +--+-+-+_-f___-+-+-+_-cf___-+-+-

8:ooAM-I--+--+- + - +_-f___-+- +-+_-if___-+-+-
- ____ ~ r--.... I _~ ~h -I----

6:OOAM h~:;::;=;::h::J:;::;= -hi ~~!";;~~~~:;::;:~c--~~:::;::;:tl ~;:::;::;:h;::;:; 
I I I I' " I" I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

8:00 PM-i--+--+- -+-::;:l=---"F==F=+"""",,+--jf--+--+
/"~ -I--. 

6:00 PM -+!~--+-______ --:::;l.,J--+-t--+-+----+--+--P"""'*1 L-+--
4:00 PM-te=--+--+-+-+-~f--+-+-+-~f--+===*_= 

.~ 2:00 PM 
I- 12:00 PM-I--+--+-+-+_-1f___-+- + - +_-1f___-+-+-

10:00 AM -j--+----+--+--f----1f-----+---t--f----1f----+---t--

8:00 AM-j--+----+--+--f----1f-----+---t--f----1f----+---t--
-r-----~ /'-... '_ :~ ~n ------

6:00 AM -+:;:;::;t::;::;::;:f,:'-1;::;::t -,~ ~:t;~;;,#~~4~~~~1::;:::;:: ~+;::;::;::; 
1- I' I" I I I I J 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

135: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (808) 136: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.0 0 (809) 

8:00PM ~~ 

6:00PM /" 
. .-----'6--' l\.. 

4:ooPM .:f· ... - +-i--+-+-i--l--+-f--+-+' :::;;;~;;;;;: 

~ 2:00 PM -I-- f___-f---f----+-+-t----+-+-+_---+-+

i= 12:00 PM-I--+_---+- -f---f--l---+-+--f--l-----+-+-

10:ooAM-I-- t--+-+-+--1--+--+--+--1--+--+--

8:00 AM-fci;=s;>+----+--+--f--l---+- +--f--l---+-=..t..;;;;;::;r 
6:00AM 1-'----- .r-----.... ..--~~~ 

I I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM+-+-_+--+-::;:l=-~..-;;:.;;;;=+"""""+--j-_+-+-
/"- -------r--6:00 PM-I--t--:::;!-,J-+-+--1--+-+-+--1'"""'-....j,;--+--

~I;;-" '\.. 
4:00 PM.:t===-=l=--+-+-+-~--l--+-+-~--jJ;;;:::*~ 

.~ 2:00 PM 
I- 12:00 PM-I--t--+-+-+--1--+--+--+--1--+--+--

10:ooAM-j--+----+---t--+-----1----+---t--+-----1----+---t--

8:00 AM -t-._ .... --+--+-f--f---+--+--+--f--;=f;....iiiI;--
-~ J"---.. ..--1-" ~ 

6:00 AM -j-:;::;::;t:;::;::;::f.:;::;::!:~~~;;,#~~+;:;::;t:;::;=+;:~::;:::;::;::; r I I" I ' I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tv10nth 

137: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.00 (810) 138: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (811) 

8:00 PM ':I--+--+-+-::;:l=-...-cF==F=+"""",,:f--f--+--+-,---- -------6:00 PM-f--+--::.i",J.--+--f--f___-+-+--f--p~.---+-
-1....----------

4:00 PM.:j==--+--+- + -i--f--+-+-i--f--+===:::j::= 

~ 2:00 PM-f--l---+--I--1--+-+_-f--+-+_-1--+

i= 12:00 PM-f--+--+--+-+_-f___-+-+-+_-f___-+-+-

10:ooAM-f--+--+-+-+_-f___-+-+-+_-f___-+-+-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

8:00 PM..::j--+--+-+-:::;:l=-~F==F=+"""",,:f--f--+--+-,I--" ~ 
6:00PM ~ 

4:00 PM 1-----

~ 2:00PM 
i= 12:00 PM-I--+--+-+-+_~f___-+-+-+_-f___-+-+-

10:00 AM -j--+----+--+-+--f-----+---t--+--f----+---t--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 
Month 
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.-_______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Protect: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 24 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US·MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
CalctJlated: 

6/24/2011 11 :56 AM/2.7.486 

139: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (812) 140: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (813) 

8:00 PM -+--+--+-+--:::b-....-.IF===!===I_-=-+--If-_+-+-
II------"' r___ 6:00PM - ___ 

4:00 PM ------

~ 2:00 PM 

i= 12:00 PM -J--f--+-+-f_...,~-j--+-f_...,f_-j---+--

10:00 AM-J--+--+-+-f_...,c--j--+-f_...,i--+--+--

8:00 AM -J---::+:-:.-t-+-f_...,--j--+-f_...,-:::=1'-+-
: ----: ~ ,J-- --- '--:::-- ie---"----

6:00AMi:;:::;::;~;::;:+~t=~~~~~:j:;:~~~:;:;::!~~~ 
I r I '" I 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-+--+--+--!--:::l=>--'1F=F==t--=:+--i--+--I--

6:00 PM+--+-::::PJ-I-+f.---'-+--+-+--+--t~---t-='="'-i"--+--
_____~ l 

4:00 PM .:j===----t-___l_---t---l----j'--+---+--t----j---+===*= 

.~ 2:00 PM 
I- 12:00 PM-+--+--+-+-f_...,--j---+--+-...,--j---+--

10:00 AM-I--+--+--!--+--i--+--I--+--i--+--I--

8:00AM --j--+--+--!--+--i--+--I--+--i--+--I--
6:00AM I-I"----- ,J--'--.. 

• I' 'I' I' 'I 'I I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

141 : Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (814) 142: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (815) 

8:00 PM 1--r-+---::±::::::oi~f=P~iO"'~:::-t---_____t-+-
6:00PM I - "'!II'" -----I----_____ I---::o;;iii:, I .... 
4:00 PM .:j-.:::::___l_..:-~I"'~-+--l---I____l_---t---l---I____l_::::==I== 

.~ 2:00PM 
I- 12:00 PM-f--+--;.--f--+--I----+--!--+--I----+--+--

10:ooAM -I--+--+--+--+-----l--+--I--+-----l--+--I--

8:ooAM-J--f_-t--j--f---f--+-+-f---f-",j.-+-
6:00AM :I-~ F'-~ -- ..----- L----------

I ' "I I' 'I' " I' I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM.:J--+--+-+--::b-~F===!===I_-=-+_----"f-_+-+-

6:00 PM-+---!_~/_+------+__+-+__+--Ir----~~,.___I__-
4:00PM .:j;I....-;;:;:::=:::l-~__+P~f.-_l___-+-_l_-+-_l____l--...lIIo +[\.;;;;;:-*-;;;. -

~ 2:00PM 

i= 12:00 PM-f--+--;.--f--+--I----+--+--+--il----+--+--

10:00 AM --j--+--;.--f--+--I----+--+--+--il----+--+--

8:ooAM:jII-_¥.;;;;;;-t--:::-t--t--I--+--+--t--lr-""IIjo ........ 
i-~ r--- ~ -----rc:::F----

6:ooAMi::;:::;::~;::;:+~t=~~~~~:j:;:~~~:;:;::!~~~ 
I 'I 'I I 'I " 

Jan Feb Mar Apr May Jun Jul Aug Sep Ocl NOlI Dec Jan 

Month 

143: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (816) 144: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (817) 

8:00 PM _____ 

6'00 PM I 
, - ----

4:00 PM -!-----

8:00 PM.:J--+--+-+ __ :b-"""""1F===!===l--=-+--I-_+-+-

II------"' -----I---6:00 PM-f--+---:i'*--!--+-----ll----+--I--+--i-= ........ --I--
4:ooPM --j.-------+-------j--+--t--+-+--t_+-~I___+_IL-+f----.....:...... 

~ 2:00PM ~ 2:00 PM 

i= 12:00 PM -f--+--+--f--+-----ll----+--+--+-----ll----+--I-- i= 12:00 PM-I--+--+--f--+-----ll----+--I--+--i--+--I--

10:00 AM-f--+--+--f--+-----ll----+--+--+-----ll----+--I-- 10:ooAM-f--+--+--!--+-----lI----+--I--+--i--+--I--

8:00 AM +-___ +--+--!--+--il----+--+--+-----ll----+--I----= 
6:00AM ------. ,J--t--. .-----.-----~~ 

8:00 AM+:;::-:-+--+-+-f_----lf_-j--+-f-...,--j--+-
-"'.:....1'---- ,J--t--. .-----f.----'. ~~ 
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~ ______________________ WindPRO version 2.7.486 Jan 2011-.-
Protect: 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Printed/Page 

6/24/2011 12:41 PM 1 25 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

145: Shadow Receptor: 1.0 x 1.0 Az im.Jth: - 180.0° Slope: 90.0° (818) 146: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (819) 

8:00 PM+--!--+--+----::;::l=-~i==F=+,""",:l--I--+-+-,--- r---
6:00 PM-I--+----::;i"i-+-+--f----+--i--+--p--!;.---i--
4:00 PM 1-----~ 

8:00 PM+--I----+--+----::;::l=---"IF==F==t-""<::::l--1--+-+-
,~ -------6:00 PM+-+----::;i"i--+--+---If----+--i--+---I-=;;;;~--+--_____ ~ I - L 

4:00PM+~~=t~+-+__i-_+-+-+__i-_+:::::*= 

~ 2:00 PM ~ 2:00PM 

i= 12:00 PM -I--+---+- + - +-- f----+- -i-- +-----if----+--i-- i= 12:00 PM-I---!--+--+--+---I--+--+--+---I- -+--+--

10:00 AM-j--+-_t--+--t--I---+--+---t---II--_t--+-- 10:00 AM-j--+-_t--+-+---I--+-_+_--t---I--+-_+_-

8:00 AM -j--+-_t--+-- -t---I- -+- _+_- +---I--+-_+_-

6:00AM -t-:;::;:::;::hI'-~~..1'--;::;::!:'-~~~~~j:;::;:~-----~+~;::;::;::t;I----~-----::;::;::;:; 1- I I' I I I I I 'I' I I I 'I I' I ' I 'I ' 
Jan Feb Mar Apr May Jun JuJ Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth M::lnth 

147: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (820) 148: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (821) 

8:00 PM -I--+-_t--+-----:::i=----"1F=F==t--=--t---I~_t-_+_-I---' -. _______ .... 
6'00 PM , I ~ . ~ rl 
4:00PM -=-f-----~+-l--l--_1__-l-_+-_1__-~-l--+:::::jF=::::. 

~ 2:00 PM-I--f----j---+--+-+-+---+-+-+---+--/--

i= 12:00 PM -I-- -!--+--/---+---I--+--+--+---I--+--+--

10:00AM-t-- t--+- -/---+---I- -+- -+--+---I--+--+--

8:00AM-I--t--+--/---+---I--+--+--+---I--+--+--
6:00AM --I---- ..1'-- ....... 

I I, I I ! 'I 'I" I 
Jan Feb Mar ApI- May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

8:00 PM-j--+-_t- -+------::i=----"1==F==t--=-+---I--+--j--

6:00 PM-j--I--:::::!=->---'t-...-----+---+- -t--+- -+---------t-h=-..-k---+
-----~ 4:00 PM+=-+_---+---l---1---I----l--+--1---I----l-=====l== 

~ 2:00 PM 

i= 12:00 PM-I---!--+--i--+---I--+--+--+---I--+--I--

10:00 AM-I--+---+--j---+--f----+--i--+--f----+--i--

8:00AM-I--+---+-+-+--f----+--i--+--f----+--i--
6:00 AM 1---.. ..r--....... 1-----c.----fL-- ---

I I I 'I I I' 
Jan Feb Mar ApI- May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

149: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0° Slope: 90.0° (822) 150: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (823) 

8:00 PM -I---t---+--+-----:::J,,-.-cF=F==t--=--t--iI--_t--+--
1----- r---

6:00 PM-l1....___--+-------IbI---t--+----+-+---+--+--i='--.oc!:crt-+--

4:00 PM+=-+--l---+---l---I----l----t----l--_il----l-=====l== 

8:00 PM -=I--+--+-+--::;::j,,---"I==f==t--..:;:+--1--+-+-,-- -------6:00PM : ~ 

4:00 PM -=1-: ------=---!=----+-+---:I--+--+---+-+-il---l-ft=::t=== 
~ 2:00PM 

i= 12:00 PM-j--+---+--+--t--il---+--+---t---II---+--+--
.~ 2:00PM 
I- 12:00 PM-I-- +----+-+-+--f----+--i--+--f----+--i--

10:00 AM -f---+--+--+--+----j--+--j--+----j--+--j-- 10:00 AM-I--+----+-+-+--If----+--i--+--If----+--i--

8:00 AM -j--+---+--+--t---If--+--+---t---If--+--+--

6:00 AM -+'-::;::;:::;:+-----;::;::;::~..1'--:;::;::jr---~~p;:f::;::;::;::~~~:;-;4----:;:;:;::j::rt---;::;::;::j:;!-------::m 
1- I I 

8:00 AM-j---t---+--+--t--I---+--+---t--I--_t--+--
6:00 AM J~ ------ .r--~ 

I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth M::lnth 
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WmdPRO IS dovo/opod by EMD IntomatlOnal AIS, NIels Jomosvo} 10, DK-9220 Aalborg 0, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail. wlndpro@emd.dk 



~ _______________________ WindPRO version 2.7.486 Jan 2011 __ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 126 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calcul ated: 

6/24/2011 11 :56 AM/2.7.486 

151 : Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0 0 Slope: 90.00 (824) 152: Shadow Receptor: 1.0 x 1.0 Azim.Jth: - 180.00 Slope: 90.0 0 (825) 

8:00 PM+--+---+-+--:::;:k~;;;;;;;;;;;;=~""",+---f--+--+--
1---- - r---

6:00 PM-I--t--:::t,l--j--f--j--f---I--t--j~~--I---I ______ ~ -IL 
4:00 PM-i==--+--+-+- +--I--+-+-+---jl--+:=:::::::j== 

~ 2:00 PM-I--t--j---t--j--f--f--I--!---f--I--j-

i= 12:00 PM-I--f--+--!---f--f--j--+--f--If--j---t--

10:00AM-I--f--+--!---f--f--j---t-- f--If--j---t--

8:00AM -l--f--+--!---f--f--j---t--f--Ii--j---t--
6:00 AM -1- ---- J- ___ ---- -----rt---------

I ' I" I I I 'I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-i--+--f--+----::o=*-....-<j==f==t-""""':l-- I---+-+-
('i--- ~ 

6:00 PM -I--t--:::t,l-=t=--f--j--j---t--i-"''''-j'::''-l;--t--
------~ 4:00 PM-i==--+--+- +-+--I--+-+-+--I--+:=::::::f:= 

.~ 2:00PM 
I- 12:00 PM-I-- -f--+--f---f--f--j---j---f--f--+--j--

10:00 AM -j--+---+--+- +--t--t---+--+--t--t-- -+--

8:00AM _t_-+---+--+-+--t--t---+--+--t--t---+--

6:00AM 11-~;:4----:::;:;::;~J-~---~~,:;, ~;;;;;,,~I~:t:~;~;:4-----::;::;::;:4,::;:~~----::;::;::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

153: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.00 Slope: 90.00 (826) 154: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0 0 Slope: 90.0 0 (827) 

8:00PM ~ 

6·00 PM I . ~ 

4:00 PM -+-~~4--l---l---l--l--l---l-~f.--l--+::;;;j ... ;:::_~;;;;; 

~ 2:00PM 

i= 12:00 PM+-f--+--!--+--I--j---t-- f--j--j---I--

10:00 AM-I--t--j---!--+--j--f---t--f--j--j---I--

8:00AM-I--t--+--!--+--I--f---I--t--j--j---I--
-- ---- ----- I-----6:00 AM r----. J ~ --- L----
I ' ! 'I' 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM -=j--+---+--+---:::;::j.,-""-<j==t==t-"""",:I--jl--+-+-
1----- ~ 

6:00 PM-I--f--:;:!;,.l--!---f--f--j--+--f--=1Po...4;,----t--
------- --- 1 \. 4:00 PM-i==--+--+- +-+--I--+- + -+---jl--+:=:::::::j== 

~ 2:00 PM-I--+--t---f--I--f---f--I--!---f--I--!-

i= 12:00 PM-I--f--+--!---f--f--j--+--f--If--j---t--

10:00AM-I--f--+--!---f----,f--j--+-+--I--j---t--

8:00AM-I--f--+--!---f----,f--j--+-+--I:--j---t--

6:00 AM il-~;:j,::;:-----..:;:;:j~J-:;::;::h;.-~, ~~t;;~, ~t;:~----~;+;----::;::;::t~1--~tl-----;:::;:;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Oec Jan 

Month 

155: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.00 Slope: 90.0 0 (828) 156: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.00 Slope: 90.0 0 (829) 
8:00 PM _______ 

6·00PM r' 
. - ----

4:00 PM 1------

.~ 2:00PM 
I- 12:00 PM-l--+_-I---+--f-- t--t-- -j--+_--Ii---t---!--

10:00 AM-!--+_-I---+--f--i---t---j--+---If--t---!--

8:00 AM-f---+_-I---+--f--i---t---j---f---I--t---!--
6:00 AM -1- ---....... ..r--- ___ 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Oec Jan 

Month 

8:00 PM -I--t--t---+-~:I=_---4F=F==t_-==+_--I--t--_t_-

6:00 PM+---j--±d-I--t~-_+_--t-_+_--t--t------t='~t:-_+_-___ ~ l 
4:00 PM-i==--+--I-+-+--I--+---t---+--f.--I-===::f:= 

~ 2:00PM 

i= 12:00 PM-I-- -f--+- -f-- -f--+--+--!--+--f--+--!--

10:00 AM-I--+_--+--+-+---t--+--+---f--t--I---+--

8:00AM+-+--+--f---f--+--+--!---f--f--I---j--
6:00 AM I~ '"'---- ..r---__ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

WmdPRO IS developed by EMO In/emallOnal AlS, NIels Jemesve) 10, OK-9220 Aalborg 0, nf. +4596 35 44 44, Fax +45 96 35 44 46, e-maIl. wlndpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011__._ 
Protect: Printed/Pll98 

CaliRidge_ver1_2011 0513 6/241201112:41 PM 127 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

157: Shadow Receptor: 1.0 x 1.0 Az irruth: -180.0· Slope: 90.0· (830) 158: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (831) 

8:00 PM-j-- t--t--j--:::;:;:I=>---4F==J==9-"""",:I---1,---+--t--
r~ --.... 

6:00 PM-I--+--:±:d-+-+--I!--+-+-+--I'=::"'-J:;-+-
4:00 PM -:--- ---- i l 

.~ 2:00PM 

I- 12:00 PM -!:J- -+- +-- I--+- -t-- t---1- -+- -t-- t--l--

10:00AM-11- -+- +--I--l-- + - +--I- -l-- + - +--l--

8:00AM -t--t--t--t--t---1~-+-_t_-t---1--+-_t_-

6:00 AM - ------ -.f--i'--
I 'I I I I' 'I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rv'onth 

8:00 PM-l-- t--+---t----::l=>---4==F= =t--=:-t--l--+-_t_-
r~ --.... 

6:00 PM-I--+--:±:d-+-+--I--+-+- +--I'=::"'-J:;-+-___ ~ l 
4:00PM .:j::::=--~-+-__1_-_I_---J---I---+--_I_---J-_+:::::::j:::= 

.~ 2:00PM 
I- 12:00 PM -t-- t--+---t-- t--l--+-_t_-t---1--+-_t_-

10:00AM-t-- +--+- + - +--l--+- -t-- +--l--+--t--

8:00AM-i--+--+-+-+--l- -l---t--+--l--+--t--
- -- -.f--r-- ,____f.--' \.-.------

6:00 AM-+:;:~:;:;::;+':';::.::~~~~=;+~:j:;:~:;:::;:;::j::;:::;:::;::j:;:;:;:t:;::;:;::; 1- I I I 'I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rv'onth 

159: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (832) 160: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (833) 

8:00 PM-f--+--+--+----,:J=,o....-.<'F=F==t--=+--I--+--t--
r~ --.... 

6:00 PM-t--t--:±,J-+-+--l--l---t--+--l""'"-J:;--t--
-----~ 4:00 PM +=--~-+-__1_-_I_---J---I---+--~---J-_+:::::::j:::= 

8:00 PM -{---t--+---t----::l=>---4==F==t---=-t---I--+-_t_-
r'----- ----.... 

6:00 PM-I--t--:±,J-+-+--I--l---t-- +--l'=::"'-J:;--t--

4:00PM ---~ 
.~ 2:00PM .~ 2:00 PM 
I- 12:00 PM-t-- t--t--t-- t--l- -j-- _t_- t--l--+--t-- I- 12:00 PM-f--+--t--+- +--I--+--t--+--I---t--t--

10:ooAM-t-- t--+-+-+--l- -l-- -t-- +--l- -l---t-- 10:00AM+ - +--+- -l-- +--I--l--+-+--!--+-+-

8:00AM-=J--t--+-+-+--l--l---t--+--l--l---t--
-:----.. -.f-- '-. I---------I\..- ---

6:00 AM -I::;:';::.::f:;:;:;::h~j:;::;~;:;;;::j::;:~~~;;=j=;:;::~::;:::;:h=;::;::t:;::;::;:; 1 I I' 

8:00 AM -I--+--t--t--t---I--+-_t_-t--l--+--t--
6:00AM --I---- .r---

I .' , r • I' , I I,' 'I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Al.g Sep Oct NOlI Dec Jan 

rv'onth rv'onth 

161 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (834) 162: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (835) 

8:00 PM-i--t--t- -j--:::;:;:I=>-....-.<'F==J==9-"""",:J---1I--+--t--[--- r--
6:00 PM -ll _____ --t.----±*--t--t---t--t---t-+---t:=.......jrt,-+--
4:00 PM +=--_I_-+--1---l-~~--I---+--_I_---J~-l-:::::::j:::= 

8:00PM~ 

6:00 PM ' r---
- .---

4:00 PM 1-----

.~ 2:00PM 

I- 12:00 PM-f--+--t--j--+--I---+--t--+---1I---t-_t_-

~ 2:00PM 

F 12:00 PM-f--+--t--j--+--I---t--t-- +---"I---t--t--

10:00 AM-f--+--t--j--+--I---t--t--+---II---t--t-- 10:ooAM-i--+--+--l--+---II--l--+-+--II--+-+-

8:00 AM-!--t--t--j--+---1I---+--t--+---1I---t-_t_-8:00 AM-I--t--t--j--+--I---+--t--+---il---t-+--
I-~ r--... ~_h ~ 

6:00 AM t;:;:;::t:;::;::;: ~f.J~ ~~~~h:;:~~~::h:-;:;::t::;:;::;:j:1 \.-------'~~~ 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Al.g Sep Oct NOlI Dec Jan 

rv'onth rv'onth 

WmdPRO IS developed by EMD InternatIOnal AlS, N""s JemesveJ 10, DK-9220 Aalborg 121, Tlf. +4596354444, Fax +45 96 35 4446, e-matl. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Project: Printed/P3ge 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/2412011 12:41 PM 1 28 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

163: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (836) 164: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -1 80.0· Slope: 90.0· (837) 

8:00 PM-j'--t---t--t------==",......""I"='F=I--<~--t---+---l--

6'00 PM - If-"'" I---
· ~ 

4:00 PM -I-

8:00 PM-:I--t--t---+---:::;;p----"'F=f==j---=;:j----j--t---t--
I~ --.~ 

6:00 PM -j--t--::!:d--+--t--f--l---t--t----j;::;".-1:;--j--

-~ 4:00 PM..:j:::=-t---l---t---t--I--l---l---t--l--l-=::j:::= 

~ 2:00PM : ~ 2:00 PM 

i= 12:00 PM-j--t--+--f--+--I--l--+-t----JI--I-- -j-- i= 12:00 PM-t--t----t---t---+--1I---t-- -t-- t---l--t-- -t--

10:00AM-+--t--+--f--+--f--l---t--t----JI--I-- -j-- 10:ooAM-j--t--l---+--t----JI--l---t--t--!--l---j--

8:00 AM-j--t--l---+--t----JI--l---j---f--!--l---j--

6:00 AM i-::;:::;::;:j:---.......:;:;::;::j:;-J'-~~--~:;=;;:;:j=;::;::;::h~~~-----=;:::;::;:j:-----:;=;::;::j::~;::;::;:f:;---::;:::;:; 
I I 'I I I I 

8:ooAM-j---f--t--f--+--I--l---t--t----JI--I---j--
6:00 AM :----....... -J'-__ _____ -----I\.--f.--

'I I I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month Month 

165: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (838) 166: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -1 80.0· Slope: 90.0· (839) 

8:00 PM-j--t--+--t--c::;p----"'F=f==t--=;:+--1--t---t--
6'00 PM - I- ~ 
· ......... -l 

4:00 PM ..:j-==--t--t--l---I---l--l---I---I---l---+==:::::j== 

~ 2:00 PM 

i= 12:00 PM-j---f--I---+--t----JI--l---j---f--!--l---j--

10:00 AM-j---+--+--+--j--t----t---t---+--I---+--I--

8:00 AM -I---+--+--+--j--t----+--I---+--I---+--I--
6:00AM -I-I--- -J'-r---

I I I 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan 

Month 

8:00 PM-j--t--+--t---:::p-......cF=F==t--=-+--1I---t-- -t--

6:00 PM -t---t--bl-1--t--+---t-+---t--II------F"'""--<l:--+--
1....__--- rl 

4:00 PM ..:J:::=--t--+--t---I--I---l---t---I--ll---l-=::j:::= 

~ 2:00 PM 

i= 12:00 PM-j---f--I---+--+--I--l--+-+----J--:-l---j--

1O:ooAM-j--t--I---+--+--I--l--+-t----J--l---j--

8:ooAM-j--t--I---+--+--I--l---t--t----J--l---j--

6:00 AM i!-:;=;::;:+-----:;:;::;::~-J'-~r--~*=Prl=;::;::;:~¢.:;rl~:;:;:;:j:~:;:;::;:+\...----;::;::;:f::;-::;::;:::; 
I I I I I ' 

Jan Feb Mar Apr May Jun Jul Aug Sop Oct Noy Dec Jan 
Month 

167: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (840) 168: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0· Slope: 90.0· (841) 

8:00 PM f-"'" 

6'00 PM I 
· - :.---

4:00 PM i _______ 

~ 2:00 PM 

i= 12:00 PM+-t--+--f--+--f--l---t--t----ll--I--+-

10:00 AM -t--+--+--t---+--I---+--I--+---II---t---+--

8:00 AM -I--+--+--t---+--I---t---I--+---II---+--+--
6:00 AM -- ---....... -J'-__ ~ -----IL--l-----

Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan 
Month 

8:00 PM -j--t----t-- -t--c::::P---=F=f==t--=+---l--t---t--

6:00 PM+---t-±-I-I---+~-+----+-+----+--I~----F"'""--<l:--+-
....--~ 

4:00 PM..:j::::"-t---l---t---t--I--l---l---t--l--l-===::t== 

.~ 2:00 PM 
I- 12:00 PM-j--t--I---+--t--il--l---j---f--!--l---j--

10:00 AM-j--t--I---+--t----lf--l---j---f--!--l---j--

8:ooAM-j--t--I---+--t----lI--l---j---f--!--l---j--

6:00 AM i-:;:;::;::h---......:;=;::t~-J'-;::;::j::"--~~;:j:;:;:;:t:~~;:f-----:;:;:;+-----;:;:::;::f:;I\.--:;=;::tf.--:;::;:;::; 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct Noy Dec Jan 

Month 

WmdPRO IS developed by EMO InternatIOnal AlS, Niels JernesveJ 10, DK-9220 Aa/borg 0, Tif. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail. wlndpro@emd.dk 



.-_______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Printed/Page 

6/24/2011 12:41 PM 129 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

169: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (842) 170: Shadow Receptor: 1.0 x 1.0 Azimuth: - 180.0° Slope: 90.0° (843) 

8:00 PM --j--t--t--t--::::;:l=>-.......cF=f==t--=:::l--I- -t---t--
f~ r-. 

6:00 PM - f.--
4:00 PM -1-----

.~ 2:00PM-

f- 12:00 PM-I---t_-t--t-- +_- f--t--_t_- t_---ic---t--_t_-

10:ooAM--j--+---t-+-+--f--t-- + - +--I--t--+-

8:00AM+ - +---t-+-+--f--t--+-+--I--t--+-
6:00AM :I-r--. rr-.. 

I ' 1 " r 'I' I I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

IVonth 

8:00 PM--j---t--t--j--::::;;:p.--"F=f==t---=::::J--t---t--t--
6:00PM fr--- ~ 
4:00PM j-----~ 

~ 2:00PM 

i= 12:00 PM-i-- +--!- -+--f--+---t- +-+-- t---t-+-

10:ooAM --j-- +--!- -+--f--+---t- +-+-- t---t-+-

8:00AM--j--+--!--+-+--t---t-+--t--t---t- + -
6:00AM I-r----- £::t::::: !------~n__~ 

I 'I 'I I J I t 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

IVonth 

171 : Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (844) 172: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (845) 

8:00 PM-j--t---t-+= ::J=.::;;;;;:;F'=f:;o;;;,iiI--s:r--l--t-+ -
..--: I::::.~ - "::.!;;;;;-. ~ 

6:00PM 1 -"""" ... ~ ~ 
-j-----~ - [1. 

4:00 PMI +=-+--!--+-+--- 1--J.--J.--+--I--J.-===:::t== 

.~ 2:00PM 
f- 12:00 PMI-t---+_-i--t--+--t_-t--t---+_-f--t--t---

10:00 AM-I--t_-t--t--t_---il---t--_t_-t_---i--t---t--

8:00 AM -I~ ___ -t--+_-t_-t--_t_-t_---i--t--_t_-t_-i~= 
-I-I'--.... ........ _. _ _ I _, ~II ._~ 6:00AM - 1 ~.J -1'-__ _ _ ~ ,..--'- ,~ 

I 'I ' I 
Jan Feb Mar "'" May Jun Jul Aug Sap Oct Nov Dec Jan 

IVonth 

8:00 PM~--+--+---f~--:::;::k_::::::::F==F=;_iiiiiil;:,-<d-t------I---I-+-

6'00 PM L · I::;;:-' 
4:00PM 1""""'- F-

~ 2:00 PM 

i= 12:00 PM-i--+--!--+-+--t---t-+-+--f---t-+-

10:ooAM.::j--+--!--+-+--t---t-+-+--f---t-+-

8:00AM -j..oo-±--t-+--I--t--+-+-+--t--+~...,j=:= 
6:00 AM 1-r---- ...r-- _ I- .___J--.--[!!::..--I==--

I I I I" I I I' I 
Jan Feb Mar "'" May Jun Jul Aug Sep Oct Nov Dec Jan 

IVonth 

173: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (846) 174: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (847) 

----t::-_ 

-
8:00 PM~--+--+-+-::;oJ,--4==t===l--""",,:f--I--+-+-

6·00 PM L~ ----r-. · 1::::::""" 
4'OOPM .....---;~ 

· -- .. -
8:00PM ~ 

6'00 PM I . - ~ 
4:00PM ~. 

~ 2:00PM 

i= 12:00 PM -j--t_-t--t---t_---i~-t---t--t_-i--t---t--

.~ 2:00 PM 

f- 12:00 PM-i--+--+-+-+--I--+-+-+--f--+-+-

10:00AM-f---t---t--t---t_---i--t---t--t---i--t--+-- 10:ooAM-i--+--+- + - +--I--+- + -+--f---t-+-

8:00AM-!--t_-t--t--+_-t_-t-_t_-t_-I---=t-_t_-
-~ - ........ I _~,~----

6:00AM ~.J ~r- ,..---

Jan Feb Mar "'" May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

IVonth IVonth 

""II.W~O<OIOY<lC' " l"""O ·or"",»~ ", I»S) ,., <>C .... >O~(.c .. 'Wl l,. • ..,. .... ',. ... ".>l ,.1 <>< ...... ~6CII'_ ' ''''.'O'".,OO, .. Q04l 
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."<>CW>O O<i'IaYGC I " ~ ' '''.·OO .... ''''' • ..,,,.,, ""'''' ... OO tlC>Om'GCIO' ... ' ........... ,. ... _, ".Ge ... ,,,...,,........,,. , ... , .. .,"' .... ,,, .... ,,,,, 
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.-_______________________ WindPRO version 2.7.486 Jan 2011 ___ 
Project: 

CaliRidge _ ver1_2011 0513 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

175: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (848) 

8:00 PM-i--+-j-___if-:::::J,,...-4==t==9--""""j--l--+-+-
6:00PM - C~ ~I::-:-
4:00PM -I.....----"~ -.. 

.~ 2:00 PM 
I- 12:00 PM+-+--t--If--+--t--+--+--t-~--+--t--

10:ooAM+-+--t--If--+--t--+--+--t-~--+--t--

'I I' ! I I I' '! 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

177: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (850) 

8:00 PM -3--t--t--t::;::;=F-:;;aIE:;;f-;:;;~""""'t---l--t-+-
,- ""I"'---

6:00 PM _ f-..--

4:00 PM -1------ IL 

~ 2:00PM 

i= 12:ooPM-i---j--t_--l--+--t-- -j--+--t_-t- -+- + -

10:00AM-=J---j--t_--I--+--t---j--+--t_-t--+-+-

8:00 AMI+--t--t--t----t--t---t---t--t--If-""*--t-
-1- - ,-...... 

6:00AM - ~ ..J -j--.. 

I 'I ! I I' I' 'I' I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

M::lnth 

179: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (852) 

8:00PM~~-+--f_-l--:~,...-~==t==9--""""f__+--+-+-
6:00PM _____ If-:""" ~ 
4:00 PM -!;;:--

~ 2:00 PM 

i= 12:00 PM-j---j--t--t--+-+--j--+--t--t--+-+-

10:ooAM-+---j--t--t--+-+--j-- +--t--t--+-+-

8:00AM .. 
6:00AM -~ -r---- ____ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

os. rn:"" .cJ"""""'G<:' I ''''''''~ I ()' .... ,,. ... j)<lI) 

... OCw ><)D.co<>y oc .. ,.,.,"' • ..,."'. "OO .. '''" 

OSI ",w,N)[IC;IO(IY oc .. ·.:u""'·''''''.''''~ .. m', 
"!I"CwN)DCftQY oe: ! .!IiCI:l.OO . ·O'" ......... " .. , 

M::lnth 

... OCW N) t>OI<>'I'GC I I I .... ''''. ,O' .... ", .... ",., 

... ""WN)~yGC, . , _,,.,"'O' .. .,.'Xl ... "3S) 
,,,"'WN::>tMJo<I,,,,,, . , ... ,,,, ,O' ,,.,,,,,,, ,,:.,, 
. .. "'WN)D<DOOVOCI . ' ... ' .. .,O' .... , .. O .. P ... 

, .. ""WN)lNC/I(\Yr,c' . ' .... ,OO'·"' .... ,,. ... "",, 
."ocw.., t>OI<>'I'oc "' .... ,a'·"' .... ·>O . .. P .. , 

." ""w ..,....,..,y"" •• , .... , .. ,·"' .... ' '''''P.031 

.,.a~w' .. [N;Nl.""'., ... , ... ..,. .... 1'Xl''''''51 

PrintedlPage 

6/24/2011 12:41 PM 1 30 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

176: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (849) 

8:00 PM+-+--f_-l--:::::l==-4==t='=;i~",,=f_-l--+-+-
~ --= - ,... - t----I--

6:00 PM -j---j----::ol--~.I---j--+--t_-t--+--t---t="""--i;--t_-

4:00 PM .:[bs;:::::5.-l~=--l--l--l--l--l--l-+---j~~:::::::j~= 
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178: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (851) 
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180: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (853) 
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..-______________________ WindPRO version 2.7.486 Jan 2011~ 
Protect: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 131 
Licen5ed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/201111:56AM/2.7.486 

181 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (854) 182: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (855) 

-
8:00PM ~ 

6:00PM I 
4·00 PM -~~ 
. : .. 

.~ 2:00PM 
f- 12:00 PM-+--t--t--j--+--I--j--+- t--I- -+-+-

lO:00AM+-t--t--j--+--I--j--+-t--I--j--+-
8:00AM +-:;;;I;;--t- -j--+--I--j--+-t--I--t-+-

--.::: . ---- -----6:00 AM I--- 1""- ---- ~ 
I I 'I I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM+-+--+--+---,oh-----"'!==1===+-""""""+--I--+-+-
I~ I"--6:00 PM+-t--.:;:b.J-+-I--+-+--I--t--p,==_c-I6I;--+-

1:;;:;;;:1g;---= ['-
4:00 PM-iiii-'1=--1--+-+--l--+-+-+--I--+i!iiiii.~ 

~ 2:00 PM+-t--+-+-I--+-+--I--t--+--I-+
F 12:00 PM+-+----t--j---t--I--t-+-+--II--t-+-

10:00AM+-+----t--j---t--I--t-+-+--II--t-+-
8:00 AM+-.. .... .-+--j-- -t--I--t- + - +--Ii-:,-.'J!I::--+-

I---'::;:~ r--... _ _ I ~ ~ftIoo ~ 

6:00 AM-1=;::;::;:::~;::h.J~ -to ~~~~;;;;;;:;~~:;:;:~"""-~~::;::;:t' (....-o"'"";::;::;:h;::;::; 1 I I I ' I I J' 
Jan Feb Mar Apr May Jun Jul At.g Sep Oct NOlI Oec Jan 

Month 

183: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (856) 184: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (857) 
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185: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (858) 186: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (859) 
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... _______________________ WindPRO version 2.7.486 Jan 2011_ 
Project: PrintedfPage 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 32 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

187: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.0 0 (860) 188: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.00 (861) 
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189: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (862) 190: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (863) 
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191 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.00 Slope: 90.0 0 (864) 192: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0 0 Slope: 90.0 0 (865) 
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.-______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Protect: PrintedfPage 

CaliRidge_ver1_20110513 6/24/201112:41 PM/33 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

193: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (866) 
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Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

194: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (867) 
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195: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (868) 196: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (869) 
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197: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (870) 198: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0' Slope: 90.0' (871) 

8:00 PM':I--+--+-+--:::J,...~I='=F=9--.-:-+--I--+-+-
6'00 PM ,-- ---c-
· - ~ 1 

4:00 PM .:j-.--------::::::.-l--l--J.--I--f-.---I--..J.--f-.---1---f:::::::JF== 

.~ 2:00PM 
I- 12:00 PM-f--+--+--+-+--I---+---+--+--l--+---f--

10:00AM+--t---t--t--f--f--t---t--f--f--\---t--

8:00 AM-t--t-:--t--t--f--f--t---t--t---f--.j.--t--
-~ - ......... ~ -----6:00 AM - r-z-. -! - ---- \.---

I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rv'onth 
~ 

~
m~'~~M"'~'''V_ "'"0" 
"'oc:w..,~a;"''''''''·O<''.'.'''{lll' 
n'''''w",~"", . ,"""".""".,,,.,,{l'"l 

.:loc: ... ·..,~""' ..... ,,. ..... _t: ..... {ll" 

.U"' .................. OC,., ... ,,. ......... ' ..... !2'01 
O3o>OCw ..,DOIOl M ' . ' .. '::.·..,. ... ·.' .. {l1Ol 
~ ' ''' .. ..,~«,., ... , ... ..,. .... ''"' .. P''"l 

011 04:"' 14) __ 01["'''''.'''''''.'''"'''1>'11 

8:00 PM -=I--+--I--+--:::J,...-4I='=t==9--.-:-i---I--I--+-
ir-- ~c-6:00 PM-I--+--±",J--f---j--I--+--+--I--P"""';',---+--I ________ l---"" 

4:00 PM+=--l--J.- -+-..J.--I----J.--J--..J.--f-.---J.:::::=t== 

~ 2:00PM 
i= 12:00 PM-I--+---+--f---I--I--+--+--I--I--+--+--

10:00AM-j--f--t--t---j--f--t--t---j--f--t--t--

8:00AM-j---I=-t--t---j--f--t--t-- -j--I--::;-.jo--t--
I-----:~ ...J- ____ P l!---- ---

6:00 AMi:;::;::;t:;::;:t~;t.=~~~~~~~~;:t;::;::;:t:;:;:;:t;::;::;::; 
I I 

Jan Feb Mar AfX May Jun Jul Aug Sop Oct NOlI Dec Jan 

rv'onth 

""OC ... ..,t;>C;IOIh'''''' ., .. ,''', .... .... , .. , .. ,,>4, 
... oc ... tOUCIOGYOC, . , ... ,"' • ..,. ... "" .. ,,:s. 
tISI04: ... tOCJC.IOtl>'a; .. ' .. '''' ........ , ..... f).'''7I 

"'"ocwtOOOIBYGC • • , .. ,"' ........ , .... _ 

WmdPRO IS developed by EMD InternatIOnal AlS, Niels JemesveJ 10, DK-9220 Aalborg 0, TIl. +45 96 35 44 44. Fax +45 96 35 44 46, e-maIl. wmdpno@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011--.-
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 34 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

199: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (872) 200: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (873) 

8:00 PM-i---l---t- -t--:::J=...-<F::::r='9----.::::t--I---t-+-
6'00 PM - J~ r---
. ~ 

4:00 PM -I-

~ 2:00PM 

i= 12:00 PM -i-- +--t--t-- -t--I--+--t---t--I--t--f--

10:00 AM -j--+--t--t---t--I--+--f---t--I--t--f--

8:00 AM -i"'~+--t--t---t--I--+--f---t--I--=l---I=_ 

6:00AM :I~~ ..r--__ .---- ....-=-V...---
I I' 1 It I "J 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-i--+--+-+-:::::i.-.-<F=t='9--'"""'::t--I--+-+-

6:00 PM -j---I--:f:=.JJ'--t-~-+--+-+--t--t-----t-r-=--I;--+
-~ 4:00 PM+=--l---I--_+-_l__-l--I--_+--t--l--I-:::::::=!== 

~ 2:00PM 

i= 12:00 PM+-+--+--f--+---I--+--f---t--I--+--f--

10:00AM -j--+--+--f--+---I--+--f-- -t--I--+--f--

8:00AM+-+--+--f--+---I--+--f---t--I--.Io--f--

6:00 AM -+~:;:::;:::;:j::~;:;:;::~..r--:;:;::)~~:f-~~~~~:'-~----~=+~:;:::;:::;:j::\';--;::;,:t:;----::;:;::; r· I 'I 'I 'I' I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

201: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (874) 202: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (875) 

8:00 PM -i--+--+--t--:::::i.-'-<F==t='9--,""",:l--I--+-+-,---- ---r-. 6:00PM : ___ 

4:00 PM -!----
~ 2:00PM 

i= 12:00 PM+-+--+-+--l--t--+-+--l--t--+-+-

10:00 AM-j--+--+--f--+---I---+--f--+---I---+--/--

8:00 AM _ --= _ 
6:00AM - ~ ..r--r--. 

I 1 1 I' !" 
Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-i--I--+-+-::;::i.-.-<F==F=9-,""",,:l--I--+-+-

6:00 PM-t--t--:,pJ-i------+--+--t---t--t-----t-"""=--I;---+-

~, -~ 4:00 PM+=-f!!'i:!~-_+-_l__-l--I--_+-_l__-~::t;::::=!== 

~ 2:00 PM 

i= 12:00 PM -lI--+---t--t---t--t--t--t---t--t--t--f--

10:00 AM-j--t--+--f--+--I---+--f--+-----jl---+--/--

8:00AM-lI--h .... ::a--t---t--t--t--t---t--t"-_-t--I--
~~--4--~~--,~~ __ ~ ~[L.--f.-------

6:00AM -+:;::;::;:+:;::;::;~;::;::j:~~~~~~~+;::;::;::!::;::;:::;:t:;::;::!::;::;:::;::; 1- I J 'I I 
Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

203: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (876) 204: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (877) 

8:00 PM+-+--+-+-::;::i.-~F==F=9-,""",,:l--I--+-+-
1*"1--" ~ 

6:00 PM-1:r----+f.-'--:p.=-+--+-+--f--t--+-:!'!!j--=""--+-t--

4:00 PM.:-I:-=-+-l--+-+-l--+-+-l--I--+::::::I== 

.~ 2:00PM 
I- 12:00 PM+--l--+-+--f--+--+- +--f--t--+- +-

10:ooAM+--l--+-+--f--t--+-+--f--t--+-+-

8:00AM-lI--+--t--t---t--t--t--f---t--I--=>--f--
-I~ ...... r--. I _~h f.-------6:00AM ~ J ~~ _ c-- Ie-----

Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

= :::::::::::::: : :::::=:~ :: :~:::~: • :::::::::::::::: : : ::: :=: :~:::::::::: " 'GCWl4)tN:l'IOYGC"'«lO,otO''''''.'''>'''PJoI 
:1."""I4)~IlI:' " ' ''' 'OI'''''''· '''·'''P'''' 

8:00 PM-i--+--+-+-:::;::i.-'-<F=t='9--'"""'::t--I---t-+-
1-'--- ~ 

6:00 PM ......--
4:00 PM 1----

~ 2:00PM 

i= 12:00 PM+-+--+-+- -f-- t--+-+--f--t--+-+-

10:00 AM-lI--+--+--f--+---t--+--f---t--t--t--f--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

"'&<iC .. t4)P<II<'YOC:I . ' _ ' .. .,"' ... , .. . ..... ~ 

.""" .... "'tI<DOIWoc:' . no.',. . ·o, ... ,>o. ,, .... , 

Month 

.,~<lCW, ..., CM:IO<IYGC' . "".":>l. ·"' ... '''' ...... '1 

.. > . G~ .. ...,aClOIIY""I I ,_,:>l ··"' .. · ''''·''PS2J 

WmdPRO IS developed by EMD IntematlOnal A/S, Mels JemesveJ 10, DK-9220 Aalborg 0, TIt. +45 96 35 44 44, Fax +45 96 35 4446, a-mati. wmdpro@emd.dk 



..-______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 135 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

205: Shadow Receptor: 1.0 x 1.0 Az irruth: -180.0° Slope: 90.0° (878) 206: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (879) 

8:00 PM+-+---+-+--::;~~F'=t=+-.o;:;::l--1f--+-+-
1--- I---6:00 PM-j--+---::i,J-+-+--f--+--j--+----1P---!;--j--

~~ 1 
4:00 PM -=JiiiL-+--+-+--l--f--l--+--l---iL-l-::=::::"_ 

~ 2:00 PM-j--j-+--f--f--+--+-+--j---+--f--f-
i= 12:00 PM-j--+---+-+-+--f--+--j--+----1~-+-_j_-

10:00AM-j--+--+-+--j--+---+-+--j--I--+--j--

8:00AM _j_-+---+-+-+--I--+--j--+----1--+-_j_-
6:00 AM I~r----. ~r- _____ P--- I...---- ---

I I I I I 
Jan Feb Mar Apr May Jun Jul Aug Sop Oel Nov Dec Jan 

~nth 

8:00 PM-j---t--t-+==A::;;;ofr-4c;;;:?t"""":i--t--t-+-
6:00PM 1- I---
4:00 PM 1"'--:;;---' 

.~ 2:00PM 
f- 12:00PM+-+--+-+-+--I--+-+--j--I--+-+-

10:00AM-j--+--+--+-+--t---+--+-+--t--+--+-

8:00AM-j-- +--+--+-+--t---+--+-+--h =+--t--
6:00 AM I~~ J-- __ - - _____ ....:::;::.. 1-------

I I r J 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth 

207: Shadow Receptor: 1.0 x 1.0 Az irruth: -180.0° Slope: 90.0° (880) 208: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (881) 

8:00 PM-i---+---+--+--::;=l=>---"F=F==t-"""":t--f---+-+-
If---"" ~ 

6:00 PM-j--+--::;i""-+--j--I--+-+--j--P~.---j--
-1........--;:::£ • 4:00 PM-i==-~-!!!!+--+--+-+--l--f--+-+-=~::::j== 

~ 2:00 PM-j--+---+-_j_---1--+-+---1-+-+---1-+
i= 12:00 PM-j--+--+-+--j--I--+-+-+--I--+--j--

10:00 AM-j--+--+-+--j--I--+-+-+--I--+--j--

8:00AM-j--+--+--+-+--t---+--t--+--t---+-+--
-~ I'--. __ f---

6:00AM ------ J --- --- \.----
I I I 

Jan Feb Mar Apr May Jun Jt> Aug Sep Oel Nov Dec Jan 
~nth 

8:00 PM-=i--+---+-+--::;~~F'=F==t-"""":t--f---+-+-
1- ~ 

6:00 PM-j--+--::;i,J-+-+--f--+-+--j--p~.---j--
1""""""'- ------4:00 PM-i==-+--+-+--l--f--+-+--l--f--+====t== 

.~ 2:00PM 
f- 12:00 PM+-+---+-+-+--f--+-+-+--f--+--j--

10:00 AM--j--+---+--+-+--t---+--t--+--t---+-+--

8:00AM-j--+---+--+-+--I---+--t--+--t--+-+--

6:00AM +-:;:::;:::;:t-~~..r--;;+r-~~*~~~~---~~:;:::;:::;:tl...----;:;:;:j;----:;::;:::; 
1- f I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

~nth 

209: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (882) 210: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (883) 

8:00 PM -=i--+---+--+--::;~~F'=t=+-.o;:;::l----If--+-+-
1--- I---

6:00 PM_j_-+---::i""-+-+--I--+-+-+----1P---!;n.---j--
-.............----- Ie 

4:00 PM -:t-=---J.---l--+----+-+--l---if--+-+--t-==::::j== 

~ 2:00PM 
i= 12:00 PM _j_-+---+-+-+--I--+-+-+----1f--+--j--

10:00 AM + --+---+--+-+--t--+--t-- +----II---+-+--

8:00AM-j--+--t--/---t--+--+--+--t--t--+--t--
6:00 AM --r----. ..r-----

Jan Feb Mar Apr May Jun Jul Aug Sep Oel Nov Dec Jan 
~nth 

8:00 PM -j- -+--+--t-----,:!=>---"1F=F==t--=-+--I---+-+--
6:00 PM --j---t--c:::::I=-'-I--t-~_-t---t-_-t---t--tr-------t ....... -= ...... --t--

.............-~ rL 
4:00 PM +=--+------+----+----I---if----+---+----I-~f----+::::::*= 

~ 2:00PM 
i= 12:00 PM-t--+--+--t--+----II---+--t--+----II---+-+--

10:ooAM_j_-+---+-+-+----1f--+--j--+----1f--+--j--

8:00AM-j--+---+-+-+----1f--+--j--+----1f--+--j--

6:00 AM :j:,-:;:::;:;+r----:;::;:;:~.r---~h--~~~:;:;:I:;;.::;;:~~:;:--------;::;j:-:;:::;:;+!L.-:;:;:;:+I--;:;:;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth 

WmdPRO IS developed by EMO IntematlOnat AlS. NIels Jemesve] 10, DK-9220 Aalborg 0 , Til. +45 96 35 44 44, Fax +45 96 35 44 46, .-mall. wlndpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/201112:41 PM/36 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

211 : Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (884) 212: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (885) 

8:00 PM+--+---+-+-----:~---"F='=+==I-""""'"+--f---+-+-
6'00 PM - jl--""'" ~ 
. I----'"' rL 

4:00 PM .:!-----:::::.-+-l-----t--I--l--+--I--l-----t- -+=:::=:::F== 
~ 2:00 PM 

i= 12:00 PM-I--+--+-+-+---II---+--j--+---II---+--j--

10:00 AM-j--+--+-+-+---II---+--j--+---II---+--j--

8:00 AM + -t--t--t---j--t--+-+--j--t--t--j--
6:00AM -I~r--... ..1"- ...... - ~ -:---- -----!L_____----

J' I I I' I I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth 

8:00 PM-}--+---+-+---:::;ol------"f=='==f=9---..,:::l--i--+- + -
l~ ~r----c,... 

6:00 PM-j--+--::;!,~+-t--1f--t--j--t-_c:"""~._-j--____ ~ Z' !~.o. l 
4:00 PM-t=~-t---:~~+-+----if--t--+-+--f--+.:::::::::j:::= 

~ 2:00 PM -j----1-+-t--t--t--t---t----1--t--t--t-

i= 12:00 PM-j--+--+-+-t--If--t--j--t--f--+--j--

10:00AM-j--+--+-+-t--If--t--j--t--f--+--j--

8:00 AM -j--t.......I..-+-t--If--t--j--t---,i-'-IIeIl'--If--
I~ ..1"- I ~ ----- \ ~----

6:00 AM-+:;:;:;:[~+.::;;::j:~t=~;;;;;~~~~"---~.;:I=;: .. :;j~~:;j.:::;::;:::;::; 1· 'I "I I 'I"!' I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth 

213: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (886) 214: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (887) 

8:00 PM +-+--+-+--:::::J"..~F='=+==!-"""",,:+--f--+-+-
6·00 PM r - -----.~ 
. - ----4:00 PM -,-

8:00 PM-j--+--+-+-:::::>=---4==j==9-""",,+---II---+--j--
I- "'---.. 

6:00 PM-j--t--::;:j,,.J--t---j--t--+-+--j--P~;--+-

4:00 PM 1------- 1'-
~ 2:00PM ~ 2:00 PM 
i= 12:00 PM-j--+--+--+--+--I--+--j---+--I--t- -j-- i= 12:00 PM+-t--t-+--j--f--f-+--j--t--t-+-

10:ooAM-j--+--t--+--+--I---+--j---+--I--+--j-- 10:00 AM-j--+--+--+- -+--I---+-+--+-- I--+-+-

8:00AM-j--+--+--+--+--I--+-+--+--I--+-+-

6:00AM -jI--:;:::;::;=I=----:;::;::::;=h.J-::;::;:::J::;:'-~:;=;;;:+;:::;::;::j::;~r:;::;:~......-::;::;:;;:j:r.------:;:::;::;=I=IL-----:;::;::;::j::;I----::;:;:; 
t 'I I I 'I I 

8:00AM-j--+--+- -+--+--I--+--j---+--I---+--j--
6:00AM :----.. ..1"-1---

I I J I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth ~nth 

215: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (888) 216: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (889) 

8:00 PM+-+---+-+-:::~---'i==+==1-"""",,+-----jf---+-+-
6:00PM jl--""'" ~ : ____ ~ - rL 
4:00PM.:-I==--t-- -l--+--+- -+--t--I---+- -+-+=::::::F== 

.~ 2:00PM 
I- 12:00 PM-j--+--+--+-+--t--t--+--+--I--+-+-

10:00 AM-j--+--+--+--+--I--+--+--+--I--+-+-

8:00 AM-i--+--+--+--+--I--+--+--+--I--+-+-_ 
6:00AM :1---. ..1"-_ 

I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

~nth 

8:00 PM-j--+--t--+--::::>=---4F=F=9-""""t--I---t-+-

6:00 PM-t--I'---:J:,JII--f-~-t--+-+---+---Ir--------F'-"'-i--t--
4:00 PM - -----

~ 2:00 PM 

i= 12:00 PM-j--+--+-+--+---II---+--j---+---II---t--j--

10:00 AM -j--+--+--+--+---II---+--j--+---II---+--j--

8:00 AM-j--+--+-+-+---II---+--j--+---II---+--j--

6:00 AM i-::;:::;:::;:=I=r----;::;::;:h'..1"-:;::;::lr-..~~;;:I::;::;::;:~~~:.-----:;:::;::;:j:-::;:::;:::;:=I=, 1..----;::;:;::1=;---:;:::;::; 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
~nth 

• ::::::=::: : : :: ::::~:: :::::::: B :: :::::=:::: : :: :::~:: :::: ::: :::~:-::=:: :::::::::::::::: .. :~:::::=::: : :: :::::::::::~ 

WmdPRO IS developed by EMD InternatIOnal AIS. NIels Jemesvej 10. DK-9220 Aalborg 0, TIl. +4596354444, Fax +45 96 35 4446, e-maIl. wlndpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011-.-
Protect: Printed/Page 

CaliRidge_ ver1_20110513 6/24/2011 12:41 PM 137 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

217: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (890) 218: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (891) 

8:00 PM + - +---+- -+---:;:!=---"F=f='9"---=:t-- I--t- -j--
r~ ----6:00 PM-I--+----::ld--+-+--t--t-+-+--F"--....i,--+-

4:00 PM _I _______ f.--- ! l 

8:00 PM-i--+---+-+---:~-----"F=f==j-"""",:+--~--+-+-
r~ ~---6:00 PM -j--+------c::I:,.J--_+--+--+---+-_+--+--t--=~n.____+-

;;;;;;;P-------- 'C 
4:00 PM-+"!!!:~-t-_+_-_t__-l_-l--_+_-+_-l_-l-.:::;;;;,;'*:;;;:;;;;. 

~ 2:00PM 

i= 12:00 PM-j---+-----+--+--+--+---+--j---+--f--+--j--
.~ 2:00PM 
I- 12:00 PM-j---+----+-_+- -+--f--+-_+--+--f--+- -j--

10:00 AM-i-- +-----+--+--+--+---+--j---+--f--+--j-- 10:00 AM-j--+----+-_+--+--f--+-_+--+--f--+--j--

8:00 AM -j- -+-----+--+--+--+---+--j---+--f--+--j--
6:00AM :1-",--- .r--

8:00 AM-j---+----+-_+--+-- f--+-_+--+--f--+--j--

6:ooAM il-:;::;:::;:t----::;::;::;=h:.r----;::;:+"--~:t:~~~~:;;~~~~-------~, Ihl----::;:, ~~h:;::; 
I' I 'I I' !' I 'I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month Month 

219: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (892) 220: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (893) 

8:00 PM-I-- t--t- -+---:;:!=---"F=f='9"---=:t-- f--t--t--

6'00 PM r~ ----
. -4:ooPM -!-

~ 2:00PM 

i= 12:00 PM-j---+--+-_+--t--f--+--t---t--f--+--t--

10:ooAM+-t--+-_+--t--f--+--t---t--f--+-+-

8:ooAM -i-- +--+-_+--t--f--t---j---t--I--+--t--

6:00 AM -- ---- .r--
I 'I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-i--+---+-+---:~-----"F=f==j-"""",:+--!---+-+-

6:00 PM -+-----jf---:::!?-r'--t------t--_+--t---t--+------t-r-..""-~_+
.........---4:00 PM-t==--I--l--_+_-_t__-l_-l---+--+_-l_-l-.:::::::t== 

.~ 2:00PM 
I- 12:00 PM-j---+--+-_+-+--f--+--j---+--f--+--j--

10:00 AM-j--+--+-_+--t--f--+--j---+--f--+--j--

8:ooAM-j--+--+-_+--t--f--+- -j-- -t--f--+--t--

6:00 AM - ----- .r----
I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

221: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (894) 222: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (895) 

8:00 PM -j--+--+--+---:::P---"F=f=9----=t---tI--+--t--
r- I---

6:00 PM -+_ --+f.----±-I-t--t-+-+---II---t--F»-..<I;---I--

4:00 PM -------

~ 2:00PM 

i= 12:00 PM-j---t---+--+--j--+--+--j---+--+----+--j--

10:00 AM-j---t---+--+---J!--+--+--j---+--+----+--j--

8:00 AM -I--+-----+--+--+--+---+--j---+--+----+--j--
6:00AM --r--- -r-- ---- :---- ----~I----

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

_ _ """' ''"' t>CJOO.OC' ''.,., .. u, ........ , .. ... I>!§l .. ,OC W t4> oo:>M.I."" • • , .,." "" .· ...... , ..... """, _ ... (;(w""' D<!IGY{j(, . ,..,, .,..,O' .... . "' ... o)04l 

8:00 PM -j--+--+--t----:::P---"F=f='9"---=:t-- I--t---t--

r- ----6:00 PM -+ _______ --lf.------::bol--t--+-+--+--t---Ii----F"'--.,~[l-+--

4:00 PM-t==--I--l----t---t---l---1---+--_t__-l---1-::=::::j::= 

~ 2:00PM 

i= 12:00 PM-j--+--+--j--+----I--t---j---t--I--t---t--

10:ooAM-i--+--+--j---t--I--t---j---t--I--t---t--

8:ooAM-j--+--+--j---t--I--t---j---t--I--t---t--

6:00 AM i-:;:::;::;::j::;r---;:;:;::t~.r--;=;::j::r-.~j::;, ~:;::;:;:::j:;;:;;~~k--:-:':;:;:;:j:----:;:::;::;::j:k;::;::;::jh:-----:;:;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

WtndPRO IS developed by EMD InternatIOnal AlS, Niels JemesveJ 10, DK-9220 Aalborg 0, Tlf. +4596354444. Fax +45 96 35 44 46. e-matl. wlndpro@emd.dk 



.-_______________________ WindPRO version 2.7.486 Jan 2011-.-
Project: Printed/Page 

Cal iRidge _ ver1_20110513 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 38 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

223: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (896) 224: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (897) 

8:00 PM +-t----t--t---::::l=----=F=F==r-""""':t--J---t--I--,--- ----6:00 PM -I--t----:±O+--t--t---f---l---t--t---F"--l:::__-t--
4:00 PM -....--"'--

8:00 PM-j---+--t--t---::::l=-'-F=F=9-~:+--f--t--t--

6'00 PM /:--- ----I'-. l.----
4:00 PM 1....--'" Il 

~ 2:00 PM 

i= 12:00 PM-J---+----t--t--+--f--+--I--+--f---t- -j--

.~ 2:00PM 

f- 12:00 PM-j---t----t--j--:t--f---t--t--:t--f---t--t--

10:00 AM -J---+----t--t--+--f--+--j-- +--f---t--j-- 10:00 AM-j---+--t--t--+---f---t--t--+---f---t--t--

8:00 AM-i--+----t--t--+--f--+--j--+--f---t--j-- 8:00 AM-j---+--t--t--+---f---t--t--+---f---t--t--
6:00AM :-r--.- ..r--

I I J I I I 
6:00 AM il-::;::;::;::j----...:::;::;::;+.=J--;::;::t--~~;:;;:t:;::;::;~~,:;:, ~,--::;::;::;::jf-.---::;:::;::;::j,h:~:;:;::j:----::;:::;::;::; 

Jan Feb Mar Af>' May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

Month Month 

225: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (898) 226: Shadow Receptor: 1.0 x 1.0 Azirruth: -1 80.0° Slope: 90.0° (899) 

8:00 PM+-t---t--t---::::l=-'-F=F='9-~:+--t--t--l--

6:00 PM -'I--j_-.::J:,d-f-jl--"""_+--t_+-j---I~---P""'--<k--+--
4:00 PM -1....--"'-- rl 

~ 2:00PM 

i= 12:00 PM-J---+--t--t--+---t---t--t--+---t--t--t--

10:00AM+-t----t--j--t---f---t--t--t---f---t--t--

8:00AM-i--t----t--t--+---t---t--l--+---J---t--l--

6:00 AM -'- ----... J---.... 
I ' I J • I I' 'I 

Jan Feb Mar Af>' May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

8:00 PM+-t----t--t---::::l=----=F=F==r-""""':t--f---t--I--,--- r--. 
6:00 PM -j---t----:±O+--t--t---f---l---t--t--~F"--l:::__-t--....--"'--4:00 PM.:j=::=-+---l--+-+--l---+-+-+--l----l-:::::::I== 

~ 2:00PM 

i= 12:00 PM-if--+----t--l--+--f--+--j--+----if---t--j--

10:00 AM-if--+----t--t--+--f--+--j--+----if---t--j--

8:00 AM-i--+----t--l--+--f--+--j--+----il----t--j--

6:00 AM il-::;::;::~r---:::;::;::~-r--~~t-.,~~, :=;;;:~~,;;;, ~::;:;~~:;:;:;:!:;--::;:::;::t=~;::;:;::j::,----;::;, ;::;:::; 
Jan Feb Mar Af>' May Jun Jul Aug Sep Oct NOlI Dec Jan 

Month 

227: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (900) 228: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (901) 

8:00 PM~ , _____ 

6:00PM - V 
4:00 PM -i....--"'==-+-l----l---I--l---+--I--l---+--t:::::t== 

~ 2:00PM 

i= 12:00 PM-i--+--t---t-+---+----t--t---t--+---I--t--

10:00AM-j---t----l--j--+--t----t--t--+--t----l--t--

8:00AM-j---t----l--j--+--t----t--t--+--t----l--t----
6:00 AM r---.. ..r--r-.. 

Jan Feb Mar Af>' May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

8:00 PM +-+----t--l---::::l=---4F=f==t-"""",t----I--+--t--
6'00 PM ,:.-- ~ 
. I---'"' 

4:00 PM 1----

.~ 2:00PM 

f- 12:00 PM-j---+--I--t--+---t---t--t--+---f---t--t--

10:00 AM-j---+---t--t--+---J---t--t--+---J---t--t--

8:00 AM-j---+---t--t--+---J---t--t--+---J---t--t--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 
Month 

WmdPRO IS developed by EMD InternatIOnal AlS, Niels JemesveJ 10, DK-9220 Aalborg 0, Til. +4596354444, Fax +45 96 35 44 46, e-mail. wmdpro@emd.dk 



~ _______________________ WindPRO version 2.7.486 Jan 2011 ..... 
Project: PrintedJPage 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 1 39 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

229: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.00 (902) 230: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (903) 

8:00 PM+-t--+--t--::::P-.......,t==F=9"-""""":t--I-----t--t--
6:00PM · r--- r--. 

. ------4:00 PM.:-I=---l--+--I--_+-+-+--~_+-+-+=:::::j== 
~ 2:00PM 

i= 12:00 PM -:i---t--t--t--+--t--t--t--+--it--t- -j--

10:00 AM -I-- t----t--t--+--I---+--t--+--il---+--j--

8:00AM':I--t--j--+--i--+--l--t--i--+--j--t--
6:00 AM --r---.- .r-- ___. I------"" -------I\-.-I----

I t I I I I 
Jan Feb Mar Apr May Jun Jul Aug Sop Ocl Nov Oec Jan 

Month 

8:00 PM-j-- +--t--t---:::::!=>-.......,t==t'==t--=:t-- t--t--t--
6'00 PM ,i---'"'" r--. 
. ,--

4:00 PM 1-----

~ 2:00 PM 

i= 12:00 PM-j--t--t- -t--+--t---t--t---f--t---t--t--

10:00AM-l--+--+--t--+--l----l--+-+--l---+-+-

8:00AM-j--t--t--t--+--t---t--t---f--t---t--t--

6:00 AM -II.-::;:::;:::;::j::--"':;::;::;::~.r--:;::;:jC:;:---'~:;=;:;;;::j::;:::;::;::j:;~!:;:::;:~---:;::;:::;:!:-------::;:::;:::;::j::i---;:::;::;::j::;f---;:;:::;:::; 
i- I I I I I j , I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

Month 

231 : Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.00 (904) 232: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.0 0 (905) 

8:00 PM -j--+--t--t--:::::!=>-.......,t==t'==t--=:t--t--t--t--
6'00 PM ,I--""' "'-......... 

. 1 ____ - it 
4:00 PM-"J=:"'-+--+---l--+--I--_+-+-+--I---+'::=:::t== 

~ 2:00 PM 

i= 12:00 PM+-t--t--t---f--t---t--t--+--t--t--t--

10:00AM-l--t--t--t---I--l----l--+--I--I----l-- -I--

8:00AM-I--t--+--t---I--l----l--+--I--I----l---I--

6:00AM ----... I--~ 
I ' 'f I " I 'I 

Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan 
Month 

8:00 PM-l--t--+--t--::,.".........,t==F=9"--=:t--I-----t-+-

6:00 PM+---t--bl-'-+------+---t-+---t--t .............. --t-='~=--_+_-
-------4:00PM+:...-.J--_+-+-+--~_+-+-+--~_+.::=:::t== 

~ 2:00 PM 

i= 12:00 PM+-t--t--t--+--t--t--t--+--t--t--t--

10:00 AM -j--t---l-- +-+--I---+--I--+--I----l---I--

8:00AM+-t--t--t--t--t--t--t--+--t--t--t--

6:00AM i-:;::;::;::j::;r---.-;:;::;::f~.r--;::;:::j::~~~;:I:;:::;::;::j:~~';":1~:;::;:::;:!:----:;::;::;::j::;Il-;:;::;:jt:;:---:;::;:::; 
I I I 

Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan 
Month 

233: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0 0 Slope: 90.00 (906) 234: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.00 Slope: 90.0 0 (907) 

8:00 PM-I--t--+--t--:::::!=>-.......,t==F=9"-""""":t--I----l---j--

6:00 PM -or --+!------"-±-I-,--t------+---t-+---t--tr--.--t-='~=---t--
4:00 PM.:f-----=-+-I---+-+-I---+-+-t.--_+--+=::::=:t== 

~ 2:00PM 

i= 12:00 PM+-t---t--+-+-t--t--t---f--t----t--t--

10:00 AM-j--+---I--+--j--t--+--t---j--l---+-+-

8:00AM+--+---I--+--j--t--+--t---j--l---+-+-
6:00AM -I-~ I--___. 1------""-------1\-.-1----

I 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct Nov Dec Jan 

Month 

8:00 PM -I--t----t--t----:01=>-....-.<it==t===t---=+---II---+--j--
6'00 PM ,f--"' r--. 
. :---

4:00PM 1---- IL 

~ 2:00 PM 

i= 12:00 PM-j--t---t--+--f--t---t--t---f--t---t--t--

10:00AM-j--t--t--+--f--t---t--t---f--t---t--t--

8:00AM-j--t--t--+--f--t---t--t---f--t---t--t--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

WmdPRO IS developed by EMD InternatIOnal AlS, Niels JemesveJ 10, DK-9220Aalborg 0, Til. +4596354444, Fax +45 96 35 4446, e-mail. Wlndpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011 ___ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 140 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

235: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (908) 236: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (909) 

8:00 PM-I--t--t--j---::;:I=--"F=t=9-"""":t--I--t--+-
6:00 PM [--- r--.... 
4:00PM .------

8:00 PM-j--t--+--+-::::I=--F=t=9---=t--I--+--+-

6'00 PM C --- -----t-
. - 1 

4:00 PM .:j------=-+-I----+-+--I----+-+--I----+--+=::::::~= 
~ 2:00PM ~ 2:00 PM 

i= 12:00 PM -I--i--t--j--:+--I--+--+-:+--I--t--+- i= 12:00 PM -j--+--+--+-t---II---+--j--t--I--+--j--

10:00AM-j--t--+-+-+--f---I--+-+----"f--+-+- 10:00AM-j--+--+--+-t---II---+--j--t--I--+--j--

8:00 AM -j--t--t--j--:+--I---+- -j--:+----,I---t- -+- 8:00 AM-j--t--t--j--+--+--t--j--+--I--t--j--
6:00AM :-r--- .J---r-.- 6:00 AM 1- ------..J--- --.. 

I I" I I ' I I I ' I 'I I I ' '" I 'I !' I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Ivbnth Ivbnth 

237: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (910) 238: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (911) 

8:00 PM -I--:+--t--j--:I=>-........ F=F==r--=+--+--t--+--
6'00 PM ,(I----""'" ........ -----
. -4:00 PM -1-----

8:00 PM-I--t--t--j---::;:I=--"F=t=9-"""":t---II---t--+-
[~ r-----

6:00 PM-I--t---±,i--+-+--f--+- +-+---IF""-l;,.----j--!--------4:00 PM +=-+----l---+---+--f.---l---+--+-~f.---l-::::::i== 

.~ 2:00PM 

I-- 12:00 PM-j--i--t--j--:+--I--+--+-:+---II---+--+-

.~ 2:00 PM 

I-- 12:00 PM-I--+--+---j--+--f----I--+-+--f---+-+-

10:00AM+-+--+---j--+--f----I--+-+--f---+-+- 10:00AM-I--t--+-+-+--f---I--+-+---If------I--+-

8:00 AM-j--i--t--j--:+--I--+--+-:+---I'--t--+-

6:00AM i,-::;:;::;!::;;::;, :;+, ~.J---:;::;::,h~,:;=;;, ;:, ,~:;=t:, fi"'~~=!=---=;::;::~----::;:;::j:k,;=;::~----::;::;:::; 
8:00 AM-I--+--+---j--+--f----I---j--+--f--+--j--

6:00 AM ,------- .J----.... 
I I '! I' I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Ivbnth Ivbnth 

239: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (912) 240: Shadow Receptor: 1.0 x 1.0 Azirruth: -180 .0° Slope: 90.0° (913) 

8:00 PM-j--t--t--j--::::I=---=F=t=9---=t---I--t--I--
(--- ~ 

6:00 PM-I--t--::I:,i---j--t--f------I--+-t---I::;"......j;--j--_____ i--'" iL 
4:00 PM +=-.J.---+--+--.J--f.--l---+--.J--..j--l-::::::i== 

8:00 PM -I--i--t--j---::I=-........ F=t'==r--=:+--I--t--+-[- r--.... 
6:00PM , ~ 

4:00 PM -i-----=--+---.J.----J.-+--I----l--+--f.---l---t-=:::::::I== 

~ 2:00 PM ~ 2:00PM 

i= 12:00PM+-+--+---j---j--t--+- --j--+-- t--+-+- i= 12:00 PM-II---t--t--j--+--+--t--j--+--I--t--j--

10:00AM+-+--+---j--+--t--+-+-+--t--+-+- 10:00 AM-I--+--+---j--+--f---+-+-+--f--+-+-

8:00AM-II---t--t--j--+--+--t--j-- +--I--t--j--
6:00 AM 1------- ..r---_.... 

8:00AM+-t--+---j--+--t--+-+-+--t--+-+-
'1- ""'"-

6:00AM - I----.J ~r-- , 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Ivbnth Ivbnth 

WmdPRO /s developed by EMD IntematlOnal A1S, Mels Jemesvej 10, DK-9220 Aalborg 0, TIt. +4596 35 44 44, Fax +45 963544 46, e-ma/I. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011 ____ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

6/24/2011 12:41 PM 141 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calcul ated: 

6/24/2011 11 :56 AM/2.7.486 

241: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (914) 242: Shadow Receptor: 1.0 x 1.0 Azimuth: -1 80.0· Slope: 90.0· (915) 

8:00 PM -j'-~--t--t-=,,"-""F='F=i~d---/---t---Ir--

,---- I---!---6:00PM ____ 

4:00 PM .:j:------=-+--+-+--+-+--+-+---+-+-1-====F= 

.~ 2:00 PM 

I- 12:00 PM-l---+---t--j--t--f---+--t--t--f---t--t--

10:00 AM -f---+---t--j--t--f---+--t--t--f---t--t--

8:00 AM-l--+---t--j--t--f---+--t--t--f---t--t--

6:00 AM --I'--- I"- __ 
!' 'I I I' I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

8:00 PM -f--- +---t--j---=:p--"'F=f==t-"""",+-""""'I--+-+-

6:00 PM 4_-+---,:bJ-l+-~-f---j---j--I---tr---P......q,,.........+--
_____I---' rl 

4:00 PM~.::::=--.J---+-....j...-+--f-----l---t--+----jf-----l-:::::*= 

~ 2:00PM 

i= 12:00 PM-l---+---t--j--t--f---+--t--t---If---+--t--

10:ooAM-l---+---t--j--t-.......,f---+- -t-- t---If---+--t--

8:00 AM-l--+---t--j--t-~f---+--t--t---If---+--t--

6:ooAM i,-:::;::;::;::j::I'---;::;::;:~I"-:;::;::hl--~t";:~, ,h,;::;:;:+, *~,t;::;:,~;:;::;::;::j:;----::;::;::j::--:;::;::;::j,t:;------:;:;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

243: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (916) 244: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (917) 

8:00 PM I--"" 
6'00 PM 1 . I---' 
4:00 PM 1-----

8:00PM 
I--"" ~ -- 6:00PM 1 ~ 

-----
I---' 1. 

4:00PM 

.~ 2:00PM .~ 
2:00PM 

I- 12:00 PM-f---t--t-~--t--t--+-+-+--t--t-+- I- 12:ooPM 

10:ooAM-l---t--+--+--t--t--t--/---t--t--+--/-- 10:00 AM 

8:00AM 

---- ----~ I--- - I'--- I"-e-.... ---- ---- \......---I---
6:00AM 

8:ooAM-I--t--+--+-+--t--t--j--+--t--+--/--

6:00AM J-r--.,... .J--r--.. 
I • I 'I I , , ' , 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month Month 

245: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (918) 246: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (919) 

8:00 PM _____ 

6'00 PM r 
. -

4:00PM :.......---

~ 2:00 PM -
i= 12:00 PM-f---t--t--j--+--t--+-+-+--t--t-+-

10:00AM-f---+--t--j--t--t--+-+-+--t--t-+-

8:ooAM-f---+--t--j--t--t--+--t--+--t--t--t--

6:00AM ----- r---., ____ ~!L------
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

... -
8:00PM .......---

6'00 PM r . 1.......----
4:00 PM 1"'-

.~ 2:00PM 

I- 12:00 PM-l---+---+--+-+--t--t--/--+--f---t--t--

10:00AM-f---+--t--j--+--t--+-+-+--t--+--t--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
Month 

WmdPRO IS developed by EMD InternatIOnal AlS, N",ls Jemesvejl0, DK-9220 Aalborg 0, TIl. +4596354444, Fax +45 96 35 44 46, e·mail. wmdpro@emd.dk 



~ ______________________ WindPRO version 2.7.486 Jan 2011""",,-
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 142 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

247: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (920) 248: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (921) 

8:00 PM-+--+--+-+-:::::J"-~F:::::f==f-",",,,,+--I--+-+-
6'00 PM - ~ ---- ----t-. ....---- . 
4:00 PM -1----

~ 2:00PM 
i= 12:00 PM -I--+--+--+-+--!--+--+--+--!--+--+--

10:00 AM-II--+--+--+-+--!--+--+--+--!--+--+--

8:00AM -II-- +--+--+-+--!--+--+-- +--!--+--+--

6:00AM il-:;::;::;:+-----~~r--~---~t;;:*~~t::;:-;:jI------~~f.---:;::;::;:+l..---;::;:;:j~----:;:::;::; 
I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

tvbnth 

8:00 PM-+--+--+-+-:::~---9F==F==j-"","",,+--l--+-+-
6:00 PM-I--+-::I?'-/-tf---""'--t--t--t--t--t------tr--=--j,-+

....---"1----""' 
4:00 PM-t==-+---l---l--+----j----t---t--+----j----t-===:::t== 

~ 2:00 PM 
i= 12:00 PM -II-- +--+--+--+--i--+--If--+--i--+--If--
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tvbnth 

249: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (922) 250: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (923) 
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251: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (924) 252: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (925) 
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~ ______________________ WindPRO version 2.7.486 Jan 2011""",-
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/201112:41 PM/43 
Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calcul ated: 

6/24/201111:56AM/2.7.486 

253: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (926) 254: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (927) 

8:00 PM-f--+--+--t--:::;,p...--9F=F=+-=::+----ji---+--t--
I~ -......--..... 

~PM ~ ~ 
4:00 PM ..:j--:="'-1--1--1---1--I---!---I--I---l--+:===I=::::: 

~ 2:00PM+-t--+--f--I--+-+--I--j--+--II--j-
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8:00 PM -t--+--+--t--::::=lo-:-::"F=t=:&l:-""""",,:I--I--+-+-
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8:00AM-t-- +--+--j--+--t--+- -t--+--i---+- -t--
6:00 AM i---- .J----

I I I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Oec Jan 

Wonth 

255: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (928) 256: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (929) 
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Wonth 

257: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (930) 258: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (931) 
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.-______________________ WindPRO version 2.7.486 Jan 2011"""111 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 44 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 AnjaILMalhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

259: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (932) 260: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (933) 

8:00 PM-I'--+--t--t---;:j,,......"'T"=+===i,.......-=+--t---t---I~-
6 00 PM - ___ 1---- r-----
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rvbnth 

261: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (934) 262: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (935) 
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263: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (936) 264: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (937) 
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". ______________________ WindPRO version 2.7.486 Jan 2011~ 

Protect: Printed/Page 

CaliRidge_ver1_20110513 6/24/2011 12:41 PM 145 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

265: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (938) 266: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (939) 
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8:00 PM-+--+--+-+--:::b-...-.,F====!===!-,"","+---I--+-+-,I--""" --- ______ r-. 
6:00 PM-J---j--::;:J,.t-+-t---;I--_+-+--j--i"=;"'-I;,--+-_____ ~ l 
4:00 PM--i;~t::--+-+-+___jf____+-+-+_---j--+Iiiiii::::E~ ....... 
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tIfonth 

267: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (940) 268: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (941) 
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tIfonth 

269: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (942) 270: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (943) 
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.-______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 46 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

271 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (944) 272: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (945) 
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6:00AM-i::;:;::;:t;~~~~~~~~:;::;::~~t:~~~~~::;:;:::; 1 I I I J 'I ' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

273: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (946) 274: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (947) 

8:00 PM ,- f-'li joo 
6:00PM _ ~ 
4:00 PM -1----

8:00 PMI+--+--I--+-=~-F=t==9--....o::::f--I--+-+-
6-00 PM L r---- I----

- ~ 

4:00 PM 1------

~ 2:00PM 

i= 12:00 PMI+--t--t--+-+-~-+-+--t--I--+-+-

.~ 2:00 PM 
I- 12:00 PM-I---t--t--t---t--r--t--t----l--t--t--t---

10:00 AM-I--t--t- -j---t---I--t---i--t---I--t---i-- 10:ooAM'.:j---t--t--+-+-~-+-+--i--I--+-+-

8:00AM ~ 

6:00 AM I----c.i-...r-- I'-

8:00 AM+--t--t--j---t---I--t---i--t--t--t---i--
-1- ........ 

6:00AM - r-.J -J-.. 
I' I I I' 'I I J I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Oec Jan 
Month Month 

275: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0· Slope: 90.0· (948) 276: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0· Slope: 90.0· (949) 

6:00 PM : I---'" 

4:00 PM ------

8:00 PM+-+--+-+-::;:~-9==t===+---=+--I--+-+-
,-~ 1---"" 

It 

~ 2:00PM 

i= 12:00 PM+--i--+-+--t--I--+-+--t-~f---+-+-

10:00 AM +---t--t--t---l--f--t---t----t--if--t--l--

I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM -j--t--t--t--::;:::=p--"'F=r==t-""",,:j--J--+- -t--

6-00 PM _ Cf----"'" ----I----. -L 
4:00 PM-i-:::::::+-t--l---I--l--+--l-~~-+-+::::::F== 

.~ 2:00 PM 
I- 12:00 PM+-t--+-+--i--1f---+-+-t--t--+-+-

10:00AM+-t--+-+--i--1f---+-+-t--t--+-+-

8:ooAM+-t--+-+--i--1f---+-+-t--t--+-+-
6:00AM --r--- r ~------l.---------

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

.. :.:::;:::=::::: : : :: ::: '~:: :::::~ ."<>Cw.t<) C>ClO(Iycc ,.,_ ''''. 'o, .... ,,. ... ,, .. , 
.,."""' ... D<rJOBY"' ,. , .... ,,. •. O' .... , ,. . .. .,.., :::;::=:::::::::::::::::::::: • ::::::=::::::::::::: ::::;::: 

WmdPRO IS developed by EMO Intematronal NS. Niels JemesveJ 10, DK·9220 Aa/borg 0, TIf +4596354444, Fax +45 96 3S 44 46, e-malf. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011-..-
Project: Printed/Page 

CaIiRidge_ver1_2011 0513 6/24/201112:41 PM/47 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
calculated: 

6/24/2011 11 :56 AM/2.7.486 

277: Shadow Receptor: 1.0 x 1.0 Azimuth: - 180.0· Slope: 90.0· (950) 278: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (951) 

8:00 PM-j--t--+--t---:::;,p..-"'9F=F=9-""""'t--I--t---j--,I----'" ----I'-. 6:00 PM -j_--t-.___--:::;;:PI-t--t---t--t--t--t----t-="'-1;l--j--

4:00 PM .:j------=-+-+----+---l--t----i--+-----jt----+---+==:=jF== 

8:00 PM-j-- t--+- -t---:::;,p..-"'9==F=9-""""'t--I--t---j--,f--" ----I'-. 6:00 PM-j--t--:::::f,.J--f---j--I--t---j---j--I-=--I;--t--_____ I-- 'l 
4:00 PM~::::=-+---l--_l_--l--___j-___I_-_1_--l--___j-_l_:::::=*= 

.~ 2:00PM 

f- 12:00 PM -I-- t--+--f--t--I--+--I--t--I--t---j--

~ 2:00PM 

i= 12:00 PM-I--t-_t--f--t--I--+--j--t--I--t---j--

10:00AM -I---t--+--f--t--I_-+--j--t--I--t---j-- 10:00AM-I--t-_t--f--t--I--+--j-- t--I--t---j--

8:00AM-I--t--+--f--t--I--+--j--t--I--t---j-- 8:00AM-I--t-_t--f--t--I--+--j--t--I--t---j--

6:00AM -r--- J--r--
6:00 AM -:j,=;-::;:::;::j::r---;:;::;::j::J--;::;:::;:tr--~;:t;~t;:;::;::F,~, ,R,:;::;~, +=,-----;:::;:;:,::j:::;::;:;:i,=;=; L-----:;::j:I---~ 

I ! I' I I 
Jan Feb Mar Ap< May Jun Jul Aug Sop Ocl Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month Month 

279: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (952) 280: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (953) 

8:00 PM-j--t--+--+---=::I=---"'F=f=9-~+--t---+-_+_-

,~ -----6:00 PM-j---j--::;:j,,,J.--t---t---t--t---t-- -t--p""-t.--f--

4:00 PM -=l1-::::::.--JV"---l----t---l----t---l----t--l----t-+===i== 

8:00PM ~ 

6'00 PM I , I-----""' 
4:00 PM -I-

~ 2:00PM 

i= 12:00 PM-j--t--+--I---+--t---t--_+_--+----,t--_t-_+_-
.~ 2:00PM 
f- 12:00 PM-j--t--+--I--+--t---t---t--t---'t--_t--t--

10:00 AM-j--t--t--I--+--t---t---t--t--II--_t--t-- 10:00 AM-j--t--+--I---+--t---t--_+_-+---'t---+-_+_-

8:00 AM-l--t--+--I--+--t---t---t--+-~t--_t-_+_-

6:00 AM i:-:;=;::;:j:----:;:;:;:h..r--:;:;:jh:---~:;:;;;::j::;:::;~~r:;::;:=!I------::;::;::;:::j:---:;::;:::;::j::\..-----;:::;::;::j::;-----:::;::;::; 
8:00AM-j-- -j--t--t---t--I--t---t---j--II--t--t--

-I~ r--.. ------ ------
6:00 AM - ----.J ~ ---- I---, , , 

Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Ap< May Jun Jul Aug Sop Ocl Nov Dec Jan 
Month Month 

281: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (954) 282: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0· Slope: 90.0· (955) 

8:00 PM-j--t--+--t---:::;::I=--"'9F=F=9-""""'t--Ir--t--j--,-- ----6:00 PM -j--t--::;:j,,,J.--f---t--II--t---j---j--IP--I;.--j--_____ .--- It.. 
4:00PM -i===-+--+-+--t------jt----i--+-+----j'---+::::::::t== 

8:00 PM -=l--+---+--+---:d,.---"f::::::=1===l--=-t----jf---+-+-,- r---. 
6:00 PM -f: _____ --I-...----."...-t--j--t--t---j--t--t=---Ir\.,,--f--

4:00 PM+===-+--I---+--I--f--l---1--+-~f---l-:::::*= 

.~ 2:00PM .~ 2:00PM 
f- 12:00 PM-j--t--t--f--+--II---t---j--+--I~_t--j-- f- 12:00 PM-j---j---t--f---t----'I--t---t---t--II--t---t--

10:00AM-I--t--+--f--+--II---t---j--t--I-_t--j-- 10:00AM-j--t---t--f---t--I--t---t---j--II--t---t--

8:00 AM-I--t--+--f--+--II---t---j--t--I-_t--j--

6:00 AM -:_~,-:;:;:;::j::;----::;:;:j:J--~:j::;-~:;:;;;:::j::;::;:~~;:;::h:-----:;::;::j:~:;:;:;::j::;rt----::;::;:tI---::;:::;:;:; 
Jan Feb Mar Ap< May Jun Jul Aug Sop Oct Nov Dec Jan Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 

Month Month 

WlOdPRO IS developed by EMD IntematlOnal AlS, Niels Jernesvej 10, DK~9220 Aalborg (2), TIt. +4596354444, Fax +45 96 35 44 46, e~mall. wlndpro@emd.dk 



..-______________________ WindPRO version 2.7.486 Jan 2011-.-
Project: 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Printed/Page 

6/24/201112:41 PM/48 
licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

283: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (956) 284: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (957) 

8:00 PM-t---i---1- -i--::::J=,.."-f='=f==I-"""",:l--f--+- + -
6:00PM if-'" I---r-
4:00 PM I~ ~ I~ 

~ 2:00 PM 

F 12:00 PM+--t--t--+--+--f--t---i--t--J--t---i--

1O:00AM-l--+--J--+-+--t--t--t--+--f--t--t--

8:00AM-J--t--t--+--+--f--+--i--t--J--t---i--
-I~ .-.... 

6:00 AM - r---- -1 -~ 
I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

8:00 PM-t--+--+--i--::o::l=-..-t='=f= =I-"""",:l--If--f--+-
6:00 PM -i--I--:::;:/?[iOiI-"'t-........---+--+-+--+--1~I-'-=-t-p--...J,-+--

1 ____ c--- Il 
4:00 PM-t::::::"-l---+--t---l-- f--t--t-- -l--f--t==:::1== 

~ 2:00PM 

F 12:00 PM +-- -I--+--+--j--f----+--+---j--+f--+- -+--

10:00 AM+---I--+--j---j--f----+--+---I--+f--+--+--

8:00AM-j--t--t--i---t--t--f--+- t---Ir--f--+-
I-r---- ...r---~I!IIoa "'1;::;0. ~I----"II---I-----

6:00AMt:::;::;t~~j~~~~~~~~t~~:;::t~~;::;::;: - I J I • I I 'J I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

285: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (958) 286: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (959) 

8:00 PM-l--+--t--+-~-"'F=F==t-_=_+--f--t--t--

600 PM - ,- f-'" --r----- !'"--
. - j.----'"' 

4:00 PM -1----

~ 2:00PM 

F 12:00 PM +---I--+--j---j--f----+--+---I--f----l---+--

10:ooAMI+--t--+--l---i---I--+--j---t--+--+--j--

8:00AMI+--t--+--+--i--+--+--j---i--+--+--j--
6:00AM .I-t--- J""'-t--

I 'I I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

8:00 PMI -1---i---1--+-:::::J=..--f=='=f==f-"""",:±--f--+-+-
6'00 PM ..c:: f-'" I-- t-. r----
4:00 PM 1----

.~ 2:00 PM 
I- 12:00 PM+--I--t--l---i--t--l---j---t--I--+--t--

10:00AM+--I--t--l---t--t--+--j---t--f----l---t--

8:00 AM+---I--t--l---t--t--l---j---t--f----l---t--
6:00 AM 1-r------ ,.r--- t--.... - t--I----"[L.-l-----

= I ' I I I I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

287: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (960) 288: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (961) 

8:00 PM ":I--+--+--i--::o::l=-..-t='=f==I-""",,,,:l--f--f--+-
Ie--- r--. 

6:00 PM i---" 

4:00PM "1---

.~ 2:00 PM 
I- 12:00 PM-i---I--+--j---I--f----+--+---I--+f--l---t--

10:ooAM-=i----I--+--j---I--f----l---t---I--+f--+--t--

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
rvbnth 

8:00 PM-1--+--+-+--,;:;::l=-~f='=F=+""""":!---1--+-+-

6:00 PM+--+-=~.c-+-----+--+-+--f--t~--t~.=...+---t____ r----
4:00 PM.:j:::=-+--+-+--l--f--+-+--l--I--+:=::::=t== 

~ 2:00 PM-i--I--+-+--I--j---I--t--j---I--t--t-

F 12:00 PM-i--t--l---t---I--+f--l---t--t--t--l---i--

10:ooAM-i--t--l---j---I--+f--l---t---I--t--l---i--

8:00AM+---I--+--j---t--I--l---t---I--I--l---+--
-r---.,.. ~ _ • __ ~ I _------

6:00AMt=~'~ ~~c-L~"':':~b~~t;;~~r::;:~--:;:;:t:;::;:;t, ~~~:;:; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

rvbnth 

... "" .. ..,O<CIO(Iy""',.,_, ... "" .... , ..... p:s, 
"<>ocw.., (tC;IOoCjyGC,., ... ,::. . 'O' .... ,,., .. .,.., :;::::::::: ::::::::: ::::::~ ~ ,.. """''''D£JO(IV!IC ,. ,_ , ... ." .... ,,.,",.,,, 

WmdPRO IS developed by EMD Inlemattonal AlS. Niels Jemesvej 10, DK-9220 Aalborg 0. m +45 96 35 44 44, Fax +45 96 35 44 46. e-mail. wmdpro@emd.dk 



~ ______________________ WindPRO version 2.7.486 Jan 2011 ___ 
Protect: Printed/P. 

CaliRidge_ver1_20110513 6/241201112:41 PM/49 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11:56 AM/2.7.486 

289: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (962) 290: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (963) 

8:00 PM+ -+---+- -I--:::::J".-.....<j==F==}-""",+--I--I--+-
6·00 PM - ,~ 1---_ 

. ~ 

4:00 PM-:t-:::::'-I--l--1---1--f-.--+-+--j- -+- -t:=::::::J== 

~ 2:00PM _ 
i= 12:00 PM-I--+--+--I-- +---I--+--I-- +---I-_+--I--

10:00AM-i--+---I-_+-+--f--+--+--+----iI---+--+--

8:00 AM-I--+--+--I--+---I--+--I--+---I-_+--I--

6:00AM i-::;::;::;:jr----::;::;:;:e.r-~I"--~t:~;;;;:;~~,:;:;::, ,~----~, ;:j,---::;::;::;t:L---:;::;:j~::;::;::;::; 
Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 

tlibnth 

8:00 PM+-+---+--I-__ ::J,...~j=:=F=9--"""",,+--I'---!--+-

6:00 PM -i-___t--::b>'-,-___t~-_+____t-_+__+-_+----_+r-...=. ....... _1--
_____---- n.. 

4:00 PM+=--l----1---l--+--l--+--t---l-------l--+~::t== 

.~ 2:00 PM 
I- 12:00 PM-I--+---+--+-+--f--+- -+-- +---I--+--+--

10:00 AM-i--+---+--+-+--f--+--+--+---I--+--+--

8:00 AM -l--t---t--+--+--f---+- + - t---j- --+-+-

6:00AM+-:;::;:::;:t-----;:;,::j=:=.r-~~~~~~~ ... ~--~+~:;::;:;::hiL---;:;:;::j::;:----:;::;:; 1- , I I I 
Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 

tlibnth 

291 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (964) 292: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (965) 

8:00PM I ~ 
6·00 PM ,-
. ----4:00 PM -1----- n.. 

~ 2:00PM 
i= 12:00 PM-l---+---+--+-+--I--_+--I--+---I.---+--I--

10:00 AM -I--+---+--+-+-_I--_+--I--+---I'---+--I--

8:00 AM+-t---t- -+-- +----il--+-+-t---j'---+-+-
-,- r-::!" _______ h f.-----

6:00AM - ----- -' - ~ I~ 
I ' I I I' 'I 

Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 
tlibnth 

8:00 PM -=i--+---+--I--::::::J,...~j=:=F==!-"""""+--I--!--+-

6:00 PM_+____t--:l?'-,_+-----_+__+-_+__+-_+-----t"""~ ....... ___t--
_~- l 

4:00 PM +=--l----1---l--+--l--+--t---l-------l--+~::t== 

.~ 2:00PM 
I- 12:00 PM-I--+---I-_+- -I--+---+- -I--+--f--+--I--

10:00 AM -i--+--+--I--+--I--_+--+--+---I-_+--+--

8:00AM+-+--f--+--l--t---t-+-+--f---t-+-

6:00 AM -+-:;::;::;+r----;::;:;:jh=J-:;::;::t~:j:;;:~~~t.:;:~--:;::;:j:---:;::;:::;:tL----;::;::;::~f.-----:;::;::; 
1- I I 
Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 

tlibnth 

293: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (966) 294: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (967) 

8:00 PM -l--+--+--I--:::::j"---=iF=F==t-"",,,,+---I--+--I--

6:00 PM -~-i---t--::::?.l--/-t-----r----t--t-+--r------+I"--""-r-+-
4:00 PM ~----I----'" 1 

~ 2:00PM 

i= 12:00 PM -I--+--+--I--+---I--+--I--+---I--+--I--

10:00 AM-I--+---I-_+--+--+--+-_I_-+--f---+-_I_-

8:00AM-I--+--+--I--+---I--+--I--+---I--+--I---- '"'-6:00AM - r---.J -I--
I 

Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 
tlibnth 

8:00 PM -=i--+--I--I----,::J,...,...-,j=:=F=9----.-:::i-----iI-----+--I--
,~ --=-F---__. 

6:00 PM-I--+--::l~_+--I--+--+-_I_-+---Ip--..,..--_I_-
I--::;::;;~ 4:00 PM -=I;;~t-___+--+--1--l--1---l----l---jf--1-:::::;-:::t;.,......~ 

.~ 2:00 PM 
I- 12:00 PM-I--+---I-_+--I--+--+-_I_-+---II---+-_I_-

10:ooAM+-t--f--+--j--t--+-+-+---1I--+-+-

8:00AM+-+--f--+--j--t--+-+-+---1I--+-+-

6:00AM il-:;::;::;::h~:;:;tJ-~b~~;p;t~,:;:;:::!----~---::;:::;::;:tK-----~----::;:::;:;:; 
Jan Feb Mar AfJf May Jun Jul Aug Sep Oct Nov Dec Jan 

tlibnth 

=- ::::::::::::::::::::: ::::::: E3 :;:::::::::::::::::::::: :::::::: ~::::=::::::::::: :::::: _ ,.,uCW ... .-~r.cll'_" •• ~ ... ''''"P'll 

WmdPRO IS developed by EMD InlemallOnal AlS, NIOls Jemesvej 10, DK-9220 Aalborg 0, Til. +459535 4444, Fax +45 95 35 44 45, e-mail. wmdpro@emd.dk 



... _______________________ WindPRO version 2.7.486 Jan 2011 .... 
Prefect: 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

Printed/Page 

6/24/2011 12:41 PM 1 50 
Licen5ed user: 

HDR 
701 Xenia Av. So. Suite 600 
US·MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

295: Shadow Receptor: 1.0 x 1.0 Azirruth: · 180.0° Slope: 90.0° (968) 296: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (969) 

8:00 PM-j-- +--t- --r-=:::p-""F=f='9-00000:::::t--I--t--t--,f.--'" -- ___ ~ 
6:00PM _ I-------' 
4:00 PM -1----

8:00 PM-I--+--t--t--=p--""F=F==t---=-+---iI---t- -t--
,----- 1----... 

6:00 PM -+ ____ --jI-------'-~I--t---+--+--+--t---f--t--=-... rL-+--

4:00 PM .:j::::=-+--+--\---t--f-----1---+---t----jf-----1-===::j:::= 

~ 2:00PM 

i= 12:00 PM-i--+--+-+-+--f--+-+- +--jf--+-+-
.~ 2:00 PM 
I- 12:00 PM -I-- +--I- --r-+--t--t- -t--+-- I---t--t--

10:00AM -j-- +--l--+-+--f--+-+-+--f--+-+- 10:00AM-i--+--+-+-+--f--+-+-+--jf--+-+-

8:00AM-j--+--l--+-+--f--+-+-+--f--+-+- 8:00AM-j--+--l--+--i--+--l-+--i--f--l-+-

6:00 AM t;~:::;::;::+=r---;:;::;:+J-;'::;:;;:!---~;::,~,~:j::, :;::;::;::j;,~, ;¢;~f,L.-----;:;,~,::j;,-:;:::;::, ;:j~~,::;::;::+=I----;::;::;::; 6:00AM - I~r--- J-r-.. 
I' I I 

Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Oec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Oec Jan 

Month Month 

297: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (970) 298: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (971) 

8:00 PM-j--+--I---r-=p--""F=F==t---=-+--I---t--t--
6'00 PM ,I--'" I--r-.. . ...------
4:00PM :---

~ 2:00PM 

i= 12:00 PM+-+--l--I--+--f--+-+-+--f--+-+-

10:00AM-j--+--l--I--+--f--+-+- +--f--+-+-

8:00AM-I--+--+--I--+--f--+-+-+--f--+-+-
6:00 AM -~---....... J-!--.. I------" -rt----I----

, 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-I--+--I---r--::::p---F=f='9---=:-t--I--I--t--

6:00 PM -t---f--bl-f--fI--'"--+---f--+---f--j"--...--t-='o......<Jb--t---
1 ___ -------- 1-

4:00 PM.:j::=--I--+--+-+-+--+--\--+-f----+===:::j::= 

.~ 2:00PM 
I- 12:00 PM-j-- +--l--+-+--+--+-+-+--f--+-+-

10:00 AM-I---f--t--l---+--t--I--t---I--t--I--t--

8:00AM-j--+--l--+-+--+--+-+-+--f--+-+-

6:00 AM -+I~:;:;:;:t---"""':;::;::;::~J-::;::;::h'r--";";::j::;::;;;::h=;;:;:::j::;~f:;::;::=l-::;::;:;;:j:~:;:;:;:t\...--:;::;::;::t:;I---:=;:;:::; 
1- I ' I I 
Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Oec Jan 

Month 

299: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (972) 300: Shadow Receptor: 1.0 x 1.0 Azirruth: ·180.0° Slope: 90.0° (973) 

8:00 PM-I--+--I--+---:=p-....-.cF=F==t--"""",+---iI---t---t---
600 PM ,- I---
. - ---- rL 

4:00 PM ..:[----==--l--+--+--+--+---1---l--f-----1--+:::::::j~= 

.~ 2:00PM 

I- 12:00 PM-i--+--+--I--+--f--+-+-+--jf--+-+-

10:00AM-i--+--+--I--+--f--+-+-+--jf--+-+-

8:00AM+-+--+--I--+--f--+-+-+--jf--+-+-
-~ r-... 

6:00AM ---"""'..J ~-- , 
Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec Jan 

Month 

8:00 PM-I--+--I--+--::::p--""F=f='9---=:-t--I--I--t--

6:00 PM -t---f----bl-f--f:..-----+---f--+---f--j-----t-='~::--_t_
i...........-----

4:00 PM.:j::=---I--+--+-+-+--+--+---t--f----+===:::j::= 

~ 2:00PM 

i= 12:00 PM-j--+--+--I--+--f--+-+- +--f--+-+-

10:00AM-I--+--I--+--I--t--I--f----I--I---I--f---

8:00AM-I--+--I--+--I--+--I--f---+--I---I--f---

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Month 

WmdPRO IS developed by EMD IntematlOnal AlS, N/8/s JemesveJ 10, DK·9220 Aa/borg 0 , Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, a-mall. wlndpro@emd.dk 



.-_______________________ WindPRO version 2.7.486 Jan 2011-.-
Project: Printed/Page 

CaliRidge_ver1_2011 0513 6/24/2011 12:41 PM 151 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

301 : Shadow Receptor: 1.0 x 1.0 Azinuth: -180.0· Slope: 90.0· (974) 302: Shadow Receptor: 1.0 x 1.0 Azinuth: -180.0· Slope: 90.0· (975) 

8:00 PM--j--t---+--t---=:P--4F=F=+-=:t----l--+--j--,-- ............. 6:00PM - ___ 

4:00 PM-1----==---+----i--+--l--l--+--t---l----if--+
L
:::::::::j=::::: 

8:00 PM+--+--+--+-::;d:-----"'J==f=+""""""':!----jf----+-+-
,.~ r---

6:00 PM-tI~--+-I--"--:::;oi--J---+-+--+-+--t-+--P-kIL-+--

4:00 PM .:jd~-l---l--l--+--l---+-+--l--.jf---+:=:::*= 

.~ 2:00PM 
I- 12:00 PM --j-- +----+-+-+-_II--+---j-- +---_I- -t----j--

.~ 2:00PM 
I- 12:00 PM + - +---+- -+- -f--I--+-+- +-_II---+-+-

10:00AM·+---+----+-+-+-_II--+---j--+---_I--t----j-- 10:00AM-j--+---+--+--f-- I--+-+-+-_II---+-+-

8:00 AM+-+---+--+- -f--I--+-+-+--I--+-+-
6:00AM :- 1---. J--I---

8:00AM-j--+---+--+--f--I--+-+-+-_II---+-+-

6:00AM -t:~~:h----::;:;:t~,J---~I---~~~~~~h:f--""~----~:hit--~----:::;::;::;:::; 
1- I I J " , Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Oec Jan 

M:lnth M:lnth 

303: Shadow Receptor: 1.0 x 1.0 Azinuth: -180.0· Slope: 90.0· (976) 304: Shadow Receptor: 1.0 x 1.0 Azinuth: -180.0· Slope: 90.0· (977) 

8:00 PM +--+--+'--+-:::;d:-----"'!='=f=+""""""':!--f----+-+ -
,.~ I---

6:00 PM -I---+--::;i"J.....-+-+--I---+-+-+--p----l;,--+
t--...-I--" 

4:00 PM ..:r;=--+---+--+-+--t---l--+-+--f---+:::::::j;;~ 

.~ 2:00PM 
I- 12:00 PM-j--+--+- -+-+--I--t--+-+---;I--+-+-

10:00AM-j--+--+--+-+--I--t--+-+-_II---+-+-
8:00 AM-j--t---+--t--+---t--+--t---t----lt--+--t---
6:00AM :i~ ____ ,J---I--- f--""----it--i----

, , , 
Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 

M:lnth 

8:00 PM -i--+--+--+-:::;d:-----"'!='=f=+""""""':!----j--t--+-,.e-- --------r-. 6:00 PM -t ____ --+-..----:::;1I->1---+-t--+--t--+-+-P-kl-+--
4:00 PM.:j.::::::::"'-l---l--l--+--l---+- + --l--.j- -+:=:::::t=;;::: 

.~ 2:00 PM 
I- 12:00 PM--j--+----+- -+-+--I---+-+- +-_I--t--+-

10:00AM--j--+----+--+--f--I---+-+- +-_I--t--+-
8:00 AM-j--+----l--+--j--t---+--t--+---t--+--t--

6:00 AM il~:;:.~,------;::;;::h,J---~,~---~~~, ~~~~--~+I-----;:::;::;::!=I.---;:;::;:hi----::;::;::; 
Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 

M:lnth 

305: Shadow Receptor: 1.0 x 1.0 Azinuth: - 180.0· Slope: 90.0· (978) 306: Shadow Receptor: 1.0 x 1.0 Azinuth: -180.0· Slope: 90.0· (979) 

8:00 PM -j--t---+--t-----::P-....-oF=F=+""""t----lt--+--t---
6'00 PM ,-- --------.. 
. - --- rL 

4:00 PM..:f----==---I--+---+- -..f---+--l---l--f---l---+:==F== 

~ 2:00 PM 
i= 12:00 PM --j--+----+--+-+-~I--+---j--+---_Ii---+-+-

10:ooAM-j--+----+--+-+---lI--+-+-+-_Ii---+-+-
8:00AM--j--+----+-+-+-_II--+-+-+-_I---+-+-
6:00AM --I---. J---... 

Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 
M:lnth 

8:00 PM -t--t---+--t-----::P-....-oF=F=+""""t----l--+--j--,-- ............. 
6:00 PM-j--+------l",!---+--I--+---+--+--+---F>--l:,---+--

----I-----" 
4:00 PM+=--l---l--l---l--+----+--+---+--f-----+===:::t== 

.~ 2:00 PM 
I- 12:00 PM-j-- +--+--t--+- +----+-+--f--I--+-+-

10:ooAM-j--+--+--t--+-+----+-+-+--I--+-+-
8:00AM-j--+--+--+-+-+----+-+-+--I--+-+-

Jan Feb Mar Ap< May Jun Jul Aug Sep Oct Nov Dec Jan 
M:lnth 

WmdPRO IS developed by EMD InternatIOnal AlS, Ntels Jemesvej 10, DK-9220Aalborg 0. TTt. +4596354444. Fax +45 96 35 44 46, e-mail. wmdpro@emd.dk 



.-______________________ WindPRO version 2.7.486 Jan 2011~ 
Project: Printed/Page 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

6/24/2011 12:41 PM 1 52 
Licensed user. 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

307: Shadow Receptor: 1.0 x 1.0 Azirruth: - 180.0° Slope: 90.0° (980) 308: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (981) 

8:00 PM -l'--+-+--t-....",,......""F==F=t-.~--I--+---I--

6'00 PM [---
. ----

4:00 PM .:(-----:::::.-l--t---+--l--t--+--f.--t--+-...j..::=::::::F=::::: 
.~ 2:00 PM 
I- 12:00 PM -j-- -+--t--I---t--t--I--+--j--t--I---j--

10:ooAM-j---+--t--I---j--t--I---j---j--t--I---j--

8:ooAM -j---+--t--I---j--t--I--+--j-- t--I---j--
6:00 AM -- .............. .r-- __ 

I' I I I 'I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

fItonth 

8:00 PM-j--+--t--+-::!=>---"F==F='9--=:+--t--t--I--

6:00 PM -I---I--b!-f--l~_-+---I_-+---I--l""""""'--F"""-."I=--+--
1 ____ ---- rl 4:oo PM .:j::::=--.J.---J.--+--I---+---+--+--I---l---J.'::::+= 

.~ 2:00 PM 
I- 12:00 PM-j---+--t- -+- -j--t--t-+--j-- t--t-+-

10:00 AM-j---+--t--+--j--t--t-+--t--t--t-+-

8:00 AM-j---+--t--+--j-- t--t-+--j--t--t-+-

6:ooAM -I-i-::;::;:::;:+= .............. ~:;;---:;:;:tr--~~*:;:;::t~~~----:;::;=t~::;::;:::;::j:::\--;=;:;::~:---:;:;::; 
1- I I I I I 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec Jan 

fItonth 

309: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (982) 310: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (983) 

8:00 PM +--+--+-+--:::;::I=-....-ol='=f=+""""':t---'f---+-+-
If-'-""" I---

6:00 PM -j---+--::;!,,.J.-+--j--t--I---j---j----iP---li11:---j--
-..----" I---- 1'-

4:00 PM.:F=-+---+--+-+-t--+-+-+-l--+':::::*~ 

~ 2:00 PM-j--t--+--j--t--j---+--t--I---j--t-+

i= 12:00 PM-j---j--t--+--j--t--t-+--j--t--t-+-

10:ooAM-j---j--t--+--j--t--t-+--j--t--t-+-

8:ooAM -j-- -j--t--+--j--t--t-+--j--t--t-+-
6:00 AM : ~r----. .J-r- f-.--- ----[L.------

I I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

fItonth 

8:00 PM -=!--+--+---!----,ob-....-oj=:=t==I---=+--I--+-+-,----- ----r-. 6:00 PM-j---+--::;!,,.J.--+--j--t---+-+--t--R~,-+-
----I----

4:00 PM + =--l--I---+--I---I---I--+- -I---I---I-'::::::::j::= 

~ 2:00 PM-j--t--+--j--I--j---t--I--j---t--I--I-

i= 12:00 PM-j-- -+---+--j---j--t--I--+--t--t---+- + -

10:00 AM-j---+---+--I---t--t---+-+- -t--t---+-+-

8:00 AM-j---+---+--I---t--t--I--+--j--t---+-+-

6:00 AM-I-~:;:::;::;:tr----.;:;:;:'!~.J-;::;:t-~~~~~:j:;:;:~---;::;:tl----:;:::;::;:tL---;:j~----:;::;::; 1- I 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

fItonth 

311 : Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (984) 312: Shadow Receptor: 1.0 x 1.0 Azirruth: -180.0° Slope: 90.0° (985) 

8:00 PM-j-- +--t--+--::::!=>---"F==F='9--=:-t--t--t--I--

6'00 PM f~ ----. - :..----
4:00 PM 1"----" 

~ 2:00 PM 

i= 12:00 PM -j-- -j--t--+--j--t---+- +--j--t--t-+-

10:00 AM-j--+--+--+-+--+---I---+--+--t--+--J--

8:ooAM-f---j--t--j--+--t---+--+---t--t--t-+-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 
fItonth 

_ ""OC:WOO~OCI ' ''I'IiI''';~"o ... " .. , ... _ _ I»OC:W OO OC/llClYoc:,"""''' .·'''''. 'n~''''''l 

8:00 PM -l--+--t--I---::::p---"F=F='9-'"""":t---I---t--I--

6:00 PM+--+----::bJ--[-j-----r--t---I--t----II'----t=o......t,---t-
..----"~ 

4:00 PM+=-t--+-+-+--l-_+--+-+-~l-_+.:::::+= 

.~ 2:00PM 
I- 12:00 PM-j-- t---+--I---t--t--I--+--j---It---+-+-

10:00 AM-I--+---I---I--+--I----I---I--+---II----I---J--

8:00 AM -I--+---I---I--+--I----I---J--+---II----I---J--

6:00 AM i,-:;:::;::;::j:'--......:;::;::;:~..r--:=:;:;::+:--~!:?f;;:t::;::;:;:j~;::t:;:;;::+I-------:;::;::;::j:-----:;:::;::;::j:\.--:;:;:;:+---~ 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

fItonth 

WmdPRO IS developed by EMD InlemallOnal AIS. Niels JemesveJ 10, DK·9220 Aalborg 0, Til. +4596354444, Fax +45 96 35 44 46, e-matl. wmdpro@emd.dk 



.-_______________________ WindPRO version 2.7.486 Jan 2011 __ 
project: PrintedlPage 

CaIiRidge_ver1_20110513 6/24/201112:41 PM/53 

SHADOW - Calendar, graphical 
Calculation: SF CaliRidge ver3 20110624 

Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

313: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (986) 314: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (987) 

8:00 PM -j'--t--t--t--::::F,.....4"=F~l--<d--t--+---1--

6'00 PM rf--'""" r---. 
. ---

4:00PM -1
-

8:00 PM-f--+--+--f--::::I=-.....-<F==f='9-,"",,=:i-- i--+- -\--
6'00 PM r~ r-. . I----""" 
4:00PM 1-

~ 2:00PM ~ 2:00 PM 

F 12:00 PM-f--t--+--f--+-- f--+- -t--t----1f--+--l-- F 12:00 PM -f-- +--+- -t--+--t--t---t--+--t--+--t--

10:00 AM+--t--+--f--+--f--t--t--t---1~-+--l-- 10:00 AM -f-- t--+--f-- -f--i--I---\-- -f--l--+--\--

8:00 AM-j--t--+--f--+--f--+--t--t----1--+--l-- 8:00 AM-f--t--+--f---f--l--I---\---f--l--I---+--
:- "'--

6:00 AM - ----..j ----
• I I I I I r 

6:00 AM il-::;::;:;:h----.::;:;::Ih..1'-:;:;:j:;--~t:, ;=p;::j:::;:::;::;::j:,:;;:;,:=, ;:1,:;:, ~,r:;I-------::;::;:t:---;::;:::;:, +,1-;:::;:::;:ti.---":;:::;::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

fvbnth fvbnth 

315: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (988) 316: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (989) 

8:00 PM-f-- t--t--j---:oP-""'4F===f=9-""""'t---1--t--t--

6:00 PM +---I-~rl--t-----_f--j--+--+--1---"""--It-..p>-*-+-
~~ 

4:00 PM-i=:......+--+-+-+-~~-+-+-+-~--+==*= 

~ 2:00PM 

F 12:00 PM-f--+--f- -+- -f-- l--I---+--t--f--I---t--

10:ooAM-f--+--f--+- t-- l--I---+--t--f--I---t--

8:00 AM-I--+--f--f---f--l--I---t--t--f--I---t--

6:00 AM . -r---. -.r--t--
I 'I I' I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 

fvbnth 

8:00 PM-f--t--I---j---:::I=-.....-<F==f='9-,""",+--l--t--t--

6:00 PM+---t--:bJ-/--t----+---t-+---t--t---"""--t-"'"-<Ii::---t--
~--- L 

4:00 PM+:......+--+-+--I--~-1--+--I--~-+==*= 

~ 2:00 PM 

F 12:00 PM-f--t--t---t---f--f--t-- -t---f--f--t--+-

10:00 AM-l--t--I-- -j--t--f--I-- -+--t--f--I---t--

8:00 AM-j--t--I---\--t--l--I---+--t--f--I---t--

6:00 AM i-:;:;::~---::;.:;:::;=h'=.r--;::;::j:,--:;:, ~~, ,;:j:,::;:::;::;~~::;::;;:'j--::;::;::;::j~::;::;:::;::j:::;:\..---::;::;::!----::;::;:::;::; 
Jan Feb Mar Apr May Jun Jul Aug Sop Oct NOlI Dec Jan 

fvbnth 

317: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (990) 318: Shadow Receptor: 1.0 x 1.0 Azimuth: -180.0° Slope: 90.0° (991) 

8:00 PM-t--t--t--+--:::::!~-r==F=t-=+--j--t--l--
6:00PM r~ r-. 

- --- ~ 4:00 PM-=!I=--+_+---+-+-+--1--+-~-1--+=:::::::F=:::::' 

8:00 PM-(--t--+--\--::::oP---=F=F=9--=+-~f--I---t--
6'00 PM I~ r-. . I----""" 
4:00PM 1-

~ 2:00PM ~ 2:00PM 

F 12:00 PM-f--t--+- -f--t--f--+--t--t----1c--+--l-- F 12:00 PM-f--+--+--t--+--t--t---t---(--t--t--t--

10:00 AM-f--t--+--\--t--f--+--t--t----1-=-+--l-- 10:00 AM-f--t--+--f---f--l--I---\--t--l--+--+--

8:00 AM-f---t--+--f--t--f--+--t--t----1-=-+--l-- 8:00AM-f--+--+--t--+--t--t---t--+--t--+--t--

6:00AM i-::;::;::;:::j::----.;:::;::;::h..1'-':;:;::jh=--~:;:;;;:~:;::!:;~:;::;;4--::;::;::;:+,---:;::;::;::j::i I...---;::;:;:::I=;lr--::;::;:::; 
6:00AM 1-----. ..1'-",,-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOlI Dec Jan 

fvbnth fvbnth 

WmdPRO IS developed by EMD Intematoonal AlS. Noels Jemesvej 10, DK·9220 Aalborg 0, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e·ma,l. w,ndpro@emd.dk 



~ _______________________ WindPRO version 2.7.486 Jan 2011 .... 
Protect: Printed/Page 

CaIiRidge_ver1_20110513 6/24/201112:41 PM 154 

SHADOW - Calendar, graphical 
Calculation: SF Cali Ridge ver3 20110624 

Licensed user: 

HDR 
701 Xenia Av. So. Suite 600 
US-MINNEAPOLI MN 55416 

Anjali Malhotra 1 Anjali.Malhotra@hdrinc.com 
Calculated: 

6/24/2011 11 :56 AM/2.7.486 

319: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0° Slope: 90.0° (992) 320: Shadow Receptor: 1.0 x 1.0 Azim.Jth: -180.0° Slope: 90.0° (993) 

8:00 PM-I-- t--t--t--::;::p--"'F=f=9-""",,+--I---t--t--
6·00 PM rl---"" r--. 
· I---"'" 

4:00 PM .:-I: -::::...+-l-+-l---+--+--J.-+-l---t::::::::j=:= 
~ 2:00 PM+--f--t---t--t- -t-- t--t- -t-- -t--!--t-

i= 12:00 PM -I-- -t--t--t--t--!I---+--t--t--!I---t- -t--

10:00AM -I-- +--i--+-+--!i---I--+-+--!i---i--+-

8:00 AM-j---t--t--j--+--t--t--t--+--t--t--t--
6:00 AM -I~'---..... .r--....... _____ ----IL-i---

I ., r I '! I I' 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Mlnth 

8:00 PM-j--t--t--j--=::p-~F=f=9--=::+---t--t--t--

6:00 PM..,---t-±-i-I-+------+--+--+---t--j~--+'''"-cb-_+_-
1_-- 11. 

4:00 PM -i:::::=-+--l--+-+--t.--+-+--t--t--l--==:::j::= 

.~ 2:00PM 

I- 12:00 PM-j--+--+--j--+-- t---i--+-+--I--+- + -

10:00 AM-j---t--t- -t--t--I---t--t--+--t--t--t--

8:00 AM..,-- t--t--t--t--I---t--t--+--t--t--t--

6:00 AM -I--::;::;:::;::j::---....:;::;::;::~.r--:;::;::jl---~~~;::;::;::~=P,:;:~-----::;:::;::;;:!:~::;::;:::;::j::\....--";::;::;::j::;:---::;:;:; 
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Appendix H 

Road Use and Repair Agreement 

The Road Use and Repair Agreement with the Champaign County Engineer and the Compromise and 
Ogden Township Road Commissioners is still being negotiated and will be submitted once it is finalized. 

In regard to 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 reguests that the Champaign County Board 
(the "Board") waive the reguirement of §6.1.4.F.1.u of Champaign County Ordinance No. 848 (the 
"Wind Farm Ordinance"), which reguires that: 

Any WIND FARM Applicant proposing to use any County Highway or a 
township or municipal STREET for the purpose of transporting WIND FARM 
TOWERS or Substation parts and/or equipment for construction, operation or 
maintenance of the WIND FARM TOWERS or Substations(s) ... shall enter into 
a Roadway Upgrade and Maintenance agreement approved by the County 
Engineer and State's Attorney; or Township Highway Commissioner; or 
municipality where relevant, and the signed and executed Roadway Upgrade and 
Maintenance agreements must provide for the following minimum conditions: 

u. The Applicant shall agree that the County shall design all STREET upgrades 
in accordance with the IDOT Bureau of Local Roads and Streets Manual, 2005 
edition. 

By its terms, the above reguirement applies to all County and Township "streets" that may be used 
during the course of this project. "Street" is defined in the Zoning Ordinance to include: 

A thoroughfare dedicated to the public within a RIGHT-OF-WAY which 
affords the principal means of ACCESS to abutting PROPERTY. A STREET 
may be designated as an avenue, a boulevard, a drive, a highway, a lane, a 
parkway, a place, a road, a thoroughfare, or by other appropriate names. 
STREETS are identified on the Official Zoning Map according to type of USE, 
and generally as follows: 

(a) MAJOR STREET: Federal or State highways. 

(b) COLLECTOR STREET: COUNTY highways and urban arterial STREETS. 
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Road Use and Repair Agreement California Ridge Wind Energy Project 

(c) MINOR STREET: Township roads and other local roads. 

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

First, the Wind Farm Ordinance already requires that California Ridge engage in extensive activities to 

insure that roadways are either not damaged or, if any damage occurs, that repairs be implemented in a 

professional manner and as expeditiously as possible. This includes pre-use planning, coordination with 

both the County Engineer and any independent consultant retained by the County, reimbursement of all 

costs incurred by the County, the posting of security to cover the costs of any necessary or potentially 

necessary repairs, and a substantial list of additional requirements - all with the intent of insuring that all 

roads used in connection with the Project will be in as good a condition after the Project as they were 

before the Project. Requiring upgrades and widening of roads, in addition to these extensive repair and 

rehabilitation requirements, is both duplicative and unnecessary. 

Second, implementation of the upgrade requirements called for by the Bureau of Local Roads and Streets 

Manual would entail, among other things, substantial widening and reconstruction of a number of roads. 

This would impose a significant financial burden on California Ridge - to the extent that it would 

jeopardize the financiaJ viability of the entire Project. Again, given the extensive repair and rehabilitation 

requirements called for by the Wind Farm Ordinance, requiring such an additionaJ expenditure is both 

unnecessary and unreasonable. 

Finally, an obligation that California Ridge, by agreement with the appropriate Township Highway 

Commissioner(s), widen, alter and upgrade township roads, as would be called for by the Bureau of LocaJ 

Roads and Streets Manual, would violate Illinois law. Pursuant to §6-303 of the Illinois Highway Code, 

605 ILCS 5/6-303, a Township Highway Commissioner does not have the authority to unilaterally agree 

to the widening or alteration of township roads . 

For all of these reasons, California Ridge requests that the Board grant it a waiver from the requirements 

of §6.1.4.F.l.u of the Wind Farm Ordinance. 
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Champaign 
Coullty 

Depallment of 

lll'ookens 
Adminisfralh'e Celdu 

1776 E. WnshinglOn Street 
lirbnn<l, Illinois 61802 

(217) 384-3708 
FAX (217) 318-2426 

July 24, 2009 

Jeff Veazie, Project Engineer 
Invenergy 
Suite 1900 
One South Wacker Drive 
Chicago IL 60606 

ill ~ J~L l~1 ~~o~~ ~~\ 
By ;::::::::::::::=::::::::::=::::::==d 

RE: California Ridge Wind Farm in Champaign County, Illinois 

Dear Jeff: 

I received a call today from our County Engineer, Jeff Blue, about the California 
Ridge Wind Farm. Jeff has reason to believe that Invenergy may be losing interest in 
the Champaign County portion of the California Ridge Wind Farm due to the 
Ordinance requirements related to public streets. Jeffs call reminded me what you 
had said in our meeting on June] 6,2009, regarding Ali Fletcher's concerns about 
rebuilding to the Bureau of Local Roads Standards and I mentioned that to Jeff. At 
that meeting I explained that waivers can be requested for any requirement that seems 
unreasonable. Jeff Blue pointed out that rebuilding or repairing is not the same as an 
upgrade and the Ordinance only refers to the Bureau of Local Roads Standards in 
paragJ:aph 6.1.4 F. l.u. which pertains to upgrades. 

I hope this helps clarify any concern that Art Fletcher may have about this particular 
standard. I encourage Mr. Fletcher or anyone to call at anytime there is a question 
about the Ordinance requirements. Jeff Blue and I will do all that we can to answer 
questions and assist you with your application. 

It was good to see you at the conference last week in Bloomington. As I mentioned 
last week, we are managing the docket of zoning cases so that a wind farm application 
can be processed as promptly as possible once it is received. We also update the 
Zoning Board of Appeals regularly on the status of the anticipated wind farm 
application to ensUre that this case can proceed as quickly as possible once the 
application is received. 

Sincerely, 

XC: Jeff Blue, Champaign County Engineer 
Barbara Wysocki, Chair, Champaign County Board Environment and Land 
Use Committee 
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California Ridge Wind Energy Project 

CERTIFICATION STATEMENT 

Responsible Official Certification 

All reports required by the General Permit for Construction Activities (Appendix A) and other 

information requested by the Illinois Environmental Protection Agency (IEPA) shall be signed by 

a Responsible Official described by Part VI.G of the General Permit for Construction Activities 

(Appendix A). The Responsible Official shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified 

personnel properly gathered and evaluated the information submitted. Based on my inquiry of 

the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

beliet true, accurate, and complete. I am aware that there are significant penalties for 

submitting false information, including the possibility of fine and imprisonment for knowing 

violations." 

Name 

Signature 

Date 

Phone 

Address 

Contractor Certification 

All contractors and subcontractors identified in a storm water pollution prevention plan in 

accordance with Part IV.F, paragraph 1 of the General Permit for Construction Activities 

(Appendix A) shall sign a copy of the following certification statement before conducting any 

professional service at the site identified in the storm water pollution prevention plan: 

"I certify under penalty of law that I understand the terms and conditions of the general 

National Pollutant Discharge Elimination System (NPDES) permit (ILR10) that authorizes the 

storm water discharges associated with industrial activity from the construction site identified 

as part of this certification." 

Name 

Signature 

Date 

Phone 

Address 
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REGULATORY PERMITTING REQUIREMENTS 

NPDES REQUIREMENTS 

Construction activities resulting in disturbance of one (1) acre or more of land must be covered 

under the National Pollutant Discharge Elimination System (NPDES) General Permit for 

Construction Activities. The general permit is provided in Appendix A of this document. As a 

requirement of the NPDES permit, a SWPPP must be crafted to meet site-specific requirements 

of each project. 

A typical SWPPP covers five (5) items: 

1. Temporary Erosion and Sediment Control Best Management Practices (BMPs) 

2. Permanent Erosion and Sediment Control BMPs 

3. Permanent Stormwater Management 

4. Pollution Prevention Management Measures 

5. Inspection and Maintenance 

The intent of the SWPPP is to address soil erosion on the site and thereby reduce pollution of 

receiving water resources (lakes, rivers, streams, wetlands, etc.). In addition to preparing and 

effectively implementing a project-specific SWPPP, the Owner must comply with the following 

items identified in the IEPA General NPDES Permit for Stormwater Discharge from Construction 

Site Activities (ILR10): 

1. Submittal of a complete Notice of Intent (NOI) at least thirty (30) days before 

construction begins. The NOI and associated fee may be submitted to the IEPA through 

the mail or electronically. See Appendix B for a copy of the NOI and the prescribed 

signatures required. 

2. Completion of regular inspections and maintenance of the prescribed best management 

practices (BMPs). 

3. Submittal of a Notice of Termination (NOT) to the IEPA once the project area has 

reached final stabilization as outlined in the SWPPP and ILR10 (Appendix H). 

Champaign County requires the completion of an additional drainage report which is attached 

as Appendix I. There are no additional requirements delegated by Vermilion County. 
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PROJECT DESCRIPTION 

The California Ridge Wind Energy Project consists of several major components in Champaign 

County and Vermilion County, Illinois (Figure 1). The Project will be approximately 214 

megawatts (MW), consisting of the construction of 134 wind turbine structures, each with a 1.6 

MW capacity. A new 34.5 / 138 kV substation will be built with an adjacent operation and 

maintenance (O&M) building. A transmission line will span approximately 9 miles from the 

Project substation to the point of interconnect (POI) located at the Amaren interconnection 

switchyard, located in the southeast corner of the Project area. New 34.5 kV underground 

collection cable and communication cable will be installed throughout the project, connecting 

wind turbine structures and ultimately delivering the power to the Project substation. Two 

laydown areas will be present for construction equipment storage. To access the windpower 

facilities and construction locations, 16-foot wide access roads will be developed. 

A drainage study was conducted on the proposed project area to determine the impact of 

construction on the existing drainage system (Figure 2). Using the methodology prescribed in 

the National Resources Conservation Service (NRCS) Technical Release 55 (TR-55), the study 

concluded that the impacts to the existing drainage system would be well within the standard 

margin of error and thereby rendering the impact insignificant. The complete drainage study is 

in Appendix I for review. 

The Project area encompasses approximately 34,881 acres in Champaign and Vermilion County, 

Illinois. The precise location is north of the town of Royal, Illinois, and south of the cities of 

Gifford and Potomac, Illinois. A map of the project location can be seen in Figure I, and the 

townships, ranges, and sections are listed below in Table 1. The total disturbed area from this 

project will be 193 acres, with 89 acres of permanent impervious area created. 73 of the 

impervious acres are due to the installation of access roads. 

Table 1. Project Location 
r 

County Township Range Section(s) 

20N 14W 4-6,8-9 

21N 10E 25,36 
Champaign 

21N llE 30-31 

21N 14W 19-21, 28-33 

20N 12W 19-20 

20N 13W 3-24 

Vermilion 20N 14W 1-3, 10-15, 24 

21N 13W 29-32 

21N 14W 25-27, 34-36 
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Within this project area, various water resources will be encountered that may be receiving 

stormwater runoff. The waters should be protected from high pollutant loads using proper 

erosion control practices. The drainage pattern for runoff in the Project area can be found in 

Figure 2. Stream crossings will be necessary for construction activities as intermittent streams 

are present in the area. There are no impaired waters that will be receiving direct runoff from 

construction activities. 
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California Ridge Wind Energy Project 

GENERAL SITE INFORMATION 

The SWPPP was created to minimize pollution of receiving water resources in conjunction with 

this project. Pollution prevention is addressed through assessing existing conditions such as: 

land use, soil types, natural features, and overland slope and precipitation. Site management is 

utilized to prevent pollution through the implementation of temporary and permanent erosion 

and sediment controls, and material handling and containment management. 

LAND USE 

Existing land use in Champaign and Vermilion Counties is primarily rural agriculture, i.e. pasture 

or cropland and nearby farmsteads. Small farm-based towns are present outside of the project 

area. Other institutional and residential locations exist in the greater vicinity of each county. In 

Champaign County, there is a large campus for the University of Illinois more than 10 miles 

southwest of the Project. 

SOILS 

There are 4 soil types identified within the project area: Morley-Blount-Beecher, Plano-Proctor

Worthen, Saybrook-Dana-Drummer, and Varna-Elliot-Ashkum (Figure 3). The majority of the 

soil comes from the Varna-Elliot-Ashkum and Plano-Proctor-Worthem associations, which are 

typically moderately well to well drained with a silt loam composition near the surface. A small 

portion of the soil, including the Morley-Blount-Beecher association, along with minor soils in 

the Saybrook-Dana-Drummer and Varna-Elliot-Ashkum, are somewhat poor to poorly drained 

soils. These are composed of silt loam or silty clay loams near the surface. The remaining soils 

are moderately well to well drained and have a silt loam structure near the ground surface1
. 

The soil association and percent representation within the Project area are shown in the table 

below. 

Table 2. Soil Associations and Characteristics 

Soil Association 
Acreage in Percent of Project 
Project Area Area 

Morley-Blount-Beecher 801 2 

Plano-Proctor-Worthen 7942 23 

Saybrook-Dana-Drummer 1099 3 

Varna-Elliot-Ashkum 25008 72 

Unclassified 31 < 0.1 

TOTAL 34881 100 

1 Soil Survey Staff, Natural Resources Conservation Service (NRCS). Published Soil Surveys for Illinois. Website 

accessed June 08, 2011. < http://soils.usda.gov/survey/printed_surveys/state.asp?state=IIlinois&abbr=IL>. 
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The unclassified soil association listed above is due to the soil associations being cropped inside 

of the Project boundary, resulting in a slightly smaller area than the Project border entails. It is 

safe to assume that the 31 acres are represented by the existing soil associations in the Project 

area. 

NATURAL FEATURES AND OVERLAND SLOPE 

The Project area is primarily rural and used for agriculture; flat terrain is expected throughout 

the project. Minor ridges may be present, as well as stream banks that may have higher slopes 

and be more susceptible to erosion . Minor slope variations exist throughout the Project area; 

however the majority of the soil associations are composed of soils with 0-6% slopes. The 

Proctor and Varna soil series within the associations listed above are described by the NRCS 

Web Soil Survey as having the potential to reach 10% or 12% slopes, respectivell. 

GROUNDWATER 

The depth to groundwater is expected to vary across the project boundary because of the 

presence of intermittent streams throughout the location. It's possible that gravel resource 

areas are present within the Project boundary; there is an indication of a gravel pit on the U.S. 

Geological Survey (USGS) topographic map. This area will not be impacted by construction 

activities; it is located more than 1,000 feet away from any turbine structure and is not in the 

area of access road construction or underground collection system cable installation. 

PRECIPITATION 

Average yearly rainfall between the Champaign and Vermilion County areas is approximately 40 

inches with about 60 percent of it falling between April and September. The average annual 

snowfall between the counties is 25 inches. Average winter month temperature is 28°F with a 

daily minimum average of 20°F. During spring, snowmelt and individual storms can produce 

significant quantities of runoff3. 

Again, without erosion and sediment control BMPs, the project could produce significant 

amounts of sediment. The function of this SWPPP is to outline procedures to minimize erosion 

and mitigate sediment during construction. 

2.3 Soil Survey Staff, Natural Resources Conservation Service (NRCS). Published Soil Surveys for Illinois . Website 

accessed June 08, 2011. < http ://soils.usda.gov/survey/printed_surveys/state.asp ?state=llIinois&abbr=IL>. 
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California Ridge Wind Energy Project 

CONSTRUCTION SCHEDULE AND SEQUENCING 

The Contractor will schedule and conduct all operations to minimize the exposure of soils to 

erosion and provide means to trap sediments leaving the site. Installation of temporary control 

measures that will contribute to the control of erosion and prevention of sediment leaving the 

site will be carried out prior to and concurrently with construction activities. Construction 

activities are slated to begin in the Fall of 2011 with the anticipated completion 9-12 months 

after, in Fall of 2012. The activities and anticipated schedule covered in the SWPPP are 

presented below. These dates are subject to change due to site conditions and other 

unforeseen circumstances. However, the sequence of activities is not anticipated to change. 

• Drainage tile management: September 2011 - September 2012 

• Installation of erosion and sediment control BMPs: September 2011 

• Preparation of lay down and staging areas: September 2011 

• Construction of access roads: September 2011 

• Installation of wind turbine structures: September 2011- September 2012 

• Installation of underground cables: September 2011 - September 2012 

• Installation of above-ground transmission line: September 2011- September 2012 

• Construction of Project substation / O&M building: September 2011- September 2012 

• Turf establishment / revegetation: September 2011- September 2012 

• Removal of BMPs: September 2012 
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CONSTRUCTION ACTIVITIES 

Installation of erosion and sediment control BMPs: Necessary erosion and sediment control 

measures, such as perimeter control and culvert protection, will be installed prior to land 

disturbing activities at pole construction sites. These activities also include development of 

temporary access points from existing roads. Where necessary, construction exits/entrances 

will be installed to prevent sediment tracking on public paved roads (Appendix C). The most 

effective erosion control BMP is preserving existing vegetation; this should be a constant 

practice throughout the duration of the Project. 

Laydown and staging areas preparation: Construction staging and laydown preparation will be 

determined at the contractor's discretion. There are two laydown areas designated for the 

Project; one consisting of a 73-acre plot and another designated in an 11-acre space. 

Recommended BMPs include perimeter control, construction entrance/exit installation, and 

stockpile protection. 

Construction of access roads: Grading of access roads throughout the Project area represents 

the largest land-disturbing construction activity. Access roads should follow the natural terrain 

to the maximum extent possible. The access roads are anticipated to be 16' wide with gravel as 

cover to adequately support the size and weight of maintenance vehicles. Access roads are 

located among intermittent streams throughout the project; stream crossings will be necessary. 

Recommended BMPs include perimeter control and culvert protection when crossing streams. 

Installation of wind turbine structures: Construction of wind turbine sites includes the stripping 

of topsoil and excavation for foundation slabs. The excavated soil can be effectively used as 

perimeter control as a soil berm around the perimeter; the exposed soil used should be seeded 

with rye grass or oats to ensure quick stabilization. Each turbine pad will be approximate ly 50' 

wide and disturb a total area of roughly 2,100 square feet. The foundation design may be 

altered based on the groundwater conditions. The wind turbine rotor will consist of three (3) 

blades mounted to a rotor hub with a diameter up to 328 feet (100 meters). The tower will be 

a self-supporting, tubular steel tower with a hub height of 328 feet. Soil disturbance and 

grading should be minimized to the maximum extent practicable. Recommended BMPs include 

using perimeter control downslope from construction sites when appropriate and minimizing 

land disturbance to the area of the turbine foundation. 
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California Ridge Wind Energy Project 

Installation of underground cables: Electrical and communication cables will be placed 

underground using a trenching machine. If required to maintain a minimum one (1) foot of 

clearance between underground cables and any drainage tile, the underground cables shall be 

installed at a minimum depth of four (4) feet. The collection system cable lengths are 

minimized by installing them the shortest distance between wind turbines. There are 

approximately 80 miles of underground cable . 

California Ridge will address soil compaction, rutting, and land leveling following the 

completion of open trenching with private landowners. California Ridge will attempt to 

mitigate any soil compaction and rutting to the land as well as attempt to return the land to its 

original pre-construction elevation and contours. Recommended BMPs include minimizing the 

disturbance along the underground cable route and stabilizing the exposed soil within seven (7) 

days of construction permanently or temporarily ending for the disturbed area. 

Installation of above-ground transmission line: Approximately 9 miles of overhead 138 kV 

generation transmission line will be installed from the Project substation to the Ameren 

interconnection switchyard in the southeast corner of the Project area. The installation 

procedure includes excavation for each transmission line structure, foundation placement, and 

erection of transmission poles. Grading for the installation of transmission po les should be 

minimized and occur only in the immediate terrain of the construction, if at all. The structures 

will be assembled on the ground along with insulator assemblies and then raised into position. 

Recommended BMPs include using perimeter control downslope when appropriate and 

minimizing the disturbance in construction areas. 

Construction of Project substation / O&M building: Ten (10) acres of land will be used to install 

a new 34.5 / 138 kV Project substation adjacent to a new Operations & Maintenance facility. 

The substation will include a step-up transformer that raises the voltage from 34.5 kV to 138 

kV. The substation will conform to industry standards and be owned by California Ridge. The 

O&M building will be approximately 7,000 square feet, and will house all the necessary 

equipment to operate and maintain each phase of the Project. Construction of these facilities 

will involve the stripping of topsoil and excavation of additional material for foundation 

construction. The excavated material can be effectively used as perimeter control as a soil 

berm. Recommended BMPs include perimeter control and a temporary sediment trap. A site 

plan for the Project substation and O&M building will be developed to meet NPDES 

requirements prescribed by Section IV.D.2.b of the General Permit for Construction Activities 

(Appendix A), which describes measures to be installed for permanent storm water 

management. These systems will be designed by others and shall be designed for a storm 

event equal to or greater a 2S-year, 24-hour rainfall event. 
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Turf establishment ( revegetation: The disturbed soils will be seeded using mixes as indicated 

in the Permanent Erosion and Sediment Control BMPs Section. 

Removal of temporary erosion controls - After the construction work is completed and final 
stabilization is established all temporary BMPs will be removed. 
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TEMPORARY EROSION AND SEDIMENT CONTROL BMPS 

The SWPPP provides structural and non-structural, activity-specific erosion and sediment 

control BMPs. The BMPs selected for each activity are based upon expected construction 

conditions and methods. The BMPs may be modified in accordance with actual conditions 

encountered in the field, as determined by the qualified person'. 

A sequence for installation of erosion and sediment control BMPs, stabilization activities, and 

maintenance will be prepared by the Contractor and included int o the SWPPP. General 

princip les in developing the sequence of activities include, but are not limited to, t he following: 

• Install downslope and sides lope perimeter controls before the land disturbing activity 

occurs. 

• Do not disturb an area until it is necessary for construction to proceed. 

• Cover or stabilize disturbed areas as soon as possible. 

• Time construction activities to limit impact from seasonal cl imate changes or weather 

events. 

• Do not remove temporary perimeter controls until after all upstream areas reach final 

stabi lization. 

Temporary controls for construction activities include the following: 

• Control of surface water 

• Culvert Protection 

• Dewatering 

• Dust control 

• Mulching 

• Perimeter control 

• Preserving existing vegetation 

• Protecting roadside ditches 

• Protecting soil stockpi les 

• Stream crossings 

• Street cleaning 

• Temporary construction entrances/exits 

• Wetland BMPs 

3 Qualified Person refers to a person knowledgeable in the principles and practices of erosion and sediment control 
measures, such as a licensed professional engineer (P.E.), a Certified Professional in Erosion and Sediment Control 
(CPESCI, a Certified Erosion Sediment and Storm Water Inspector (CESSWI), or other knowledgeable person who 
possesses the skills to assess conditions at the construction site that impact storm water quality and to assess the 
effectiveness of any sediment and erosion control measures selected to control the quality of storm water 
discharges from the construction activities. 
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CONTROL OF SURFACE WATER AND RUNOFF MANAGEMENT 

Control of surface water may be necessary during this project. Surface water may need to be 

diverted around or through the construction by earthen berms or trenches. Water collected in 

excavation pits will be remove and treated as specified in the Dewatering Section. 

CULVERT PROTECTION 

Where stream crossings occur, culvert protection will be necessary to maintain the hydrologic 

and hydraulic features of the Project area. Inlet protection will be installed on the upstream 

end of the culvert to prevent sediment from traveling through the system. This can either be 

riprap or sod, and must be installed surrounding the culvert inlet. The downstream end of the 

culvert will need energy dissipation to eliminate potential for scour when the water flows back 

into the channel. Sod or riprap installation will be effective on at the culvert outlet as energy 

dissipation. For lower velocity flows, sod can be used effectively at a lower cost. The 

installation and removal of cu lverts has potential to cause disturbance to the stream. When the 

crossing is no longer necessary, it should be removed immediately. The stream should then be 

restored to its original cross-section is it was disturbed, and exposed soils should be 

immediately stabilized. Ditch checks can be constructed along channels to stabilize flow and 

reduce soil erosion and sediment transfer. These can be constructed using riprap or other rock, 

biorolls, or hay bales. If rock check dams are used, an erosion control blanket should be 

inserted underneath the ditch check to prevent erosion of the ditch bottom, especially when 

installing and removing the ditch check. Spacing (in feet) for a series of ditch check checks can 

be determined by multiplying the height (in feet) by 100, and dividing the result by the slope 

gradient (%). For a two (2) foot ditch check structure, the spacing requirements are as follow: 

Table 3. Ditch Check Spacing 

I , 
Ditch Grade Spacing (ft) 

I 
1 200 

2 100 

4 SO 

6 33 
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DEWATERING 

During excavation and other construction-related activities, dewatering may be required. 

Sediment-laden water will not be discharged directly into surface water or into a drainage pipe, 

inlet, or ditch that flows directly to a water of the State without intermediate treatment. Water 

from the area to be dewatered will pass through a sediment control device or sediment trap to 

settle out sediment before the water is discharged . Dewatering devices will be sized and 

operated to allow pumped water to flow through the device without exceeding its design 

criteria. Additional silt fenci ng or hay bales will be used to trap sediment if the perimeter 

control device cannot handle the flow. The following dewatering methods will be used as 

appropriate : 

Method 1: Pump directly into a temporary sedimentation basin, overflow protection by rock, 

or super-duty silt fence system; 

Method 2: Chitosan or flock sock installed into a pump or hose section, which will be directed 

into a temporary sedimentation basin with outflow protection 

Method 3: Pump head placed into a barrel with filtering holes and rock; 

Method 4: Pump head and gravity inlet installed on a floating head skimmer; 

Method Sa: Pump into a plastic lined dumpster, with Chitosan treatment and floating head 

discharge; 

Method Sb: Pump into an engineered treatment plastic lined dumpster, with Chitosan or 

starch floc treatment and filter fence liner; 

Method 6: Sand media particulate filter with inline Chitosan sock; and 

Method 7: Alternative method engineered to meet specific circumstances. 

DUST CONTROl 

Measures will be taken to prevent fugitive dust during construction activities. Dust control 

measures depend on the topography and land cover of the site, soil characteristics, and 

expected rainfall. In addition, construction sequencing and disturbing only small areas at a time 

can greatly reduce the amount of fugitive dust. The following are some of the control measures 

that can be used as appropriate: 

• Sprinkling/Irrigation: Wetting exposed soils is an effective dust control method, 

especially for unpaved access roads. Sprinkling will be done carefully to avoid excess 

runoff from the site or vehicles tracking mud onto public paved roads. 
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• Vegetative Cover: Where possible, vegetative stabilization will be used for disturbed 

soil. 

• Rolled-on or Hydro Mulch: This is a quick and effective dust control measure for a 

recently disturbed area. 

• Wind Breaks: Trees and shrubs left in place during site clearing work well to reduce 

wind velocity through a site. Constructed wind breaks include snow fencing, tarp 

curtains, hay bales, and sediment walls. 

• Gravel: This is an effective means of dust control for construction entrances and access 

roads. 

• Spray-on chemical soil treatments (palliatives). These can be used only on mineral 

soils . Palliatives include anionic asphalt emulsion, latex emulsion, resin-water 

emulsions, and calcium chloride. The potential effects of a palliative treatment's 

chemical biodegradability and water-so lubility on the surrounding environment will be 

determined before its use". 

MULCHING 

Mulch materials shall be spread uniformly by hand or machine. Straw mulch shall be anchored 

immediately after spreading to prevent wind transport. The choice of materials and application 

method shall be based on the soil type, slope, and season. 

Method 1: This method shall consist of the application of straw mulch at a rate of 2 tons per 

acre. This method should be used on relatively flat surfaces in areas protected from wind. 

Method 2: This method shall consist of the app lication of stabilized straw mulch at a rate of 2 

tons per acre. This method shall be used in areas of moderate slope, when the ground is not 

frozen, and shou ld be stabilized by one of the following methods: 

4 Environmental Protection Agency (EPA). 2006. Dust Control. Website accessed June 08, 2011: 

http://cfpub.epa.gov/npdes/slormwaler/menuofbmps/index.cfm?aclion=browse&Rbutton=delail&bmp=S2. 
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• Anchoring by means of mechanical stabilizer, or crimper, with dull, flat, parallel disks 

spaced approximately eight (8) inches apart. 

• Stabilizing the application of an overspray of hydraulic mulch after the application of 

straw mulch. 

• Anchoring by means of stabilizing the mulch with a chemical mulch binder applied with J the straw or as an overspray. 

o 
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Method 3: This method shall consist of machine application of hydraulic mulch using an 

approved hydraulic mulcher. This mulch shall be applied at a rate of 1 ton per acre. The 

hydraulic mulch shall be mixed in accordance with manufacturer's recommendations. 

Method 4: This method shall consist of the application of compost. Compost shall be applied 

using a pneumatic blower to a depth of 2 inches. Compost shall be produced at an IEPA 

permitted facility and be United States Composting Council (USCe) certified S 

PERIMETER CONTROL 

Earthen berms, straw biorolls, or silt fence will be installed as needed around staging areas and 

stockpiles. These perimeter controls will also be installed downslope from construction 

activities and land disturbances (Appendix e). As topsoil is stripped and areas are excavated for 

construction, the soil can be used as an earthen berm as perimeter control. The berm should 

be seeded with rye grass or oats to stabilize in a timely manner. These berms will be a cost

effective solution and are very convenient to plow when construction is finished in agricultural 

areas, requiring little effort for installation, maintenance, and removal. The berm has potential 

to serve as backfill for structure excavations as well. Silt fence will either be machine sliced into 

the soil or installed by hand. Hand installed silt fence will have the edge buried or weighted by 

sand bags. 

S Illinois Urban Drainage Manual. Natural Resources Conservation Service Standard Practice. Website accessed 

June 08, 2011. <http://aiswcd.org/IUM/standards/urbst875.html>. 

Stormwater Pollution Prevention Plan 21 June 2011 



California Ridge Wind Energy Project 

PRESERVATION OF EXISTING VEGETATION 

Existing natural vegetation will be preserved as practicable. Natural vegetation provides a 

buffer zone and stabilized area which helps control erosion, protect water quality, and enhance 

aesthetic benefits. It also minimizes the amount of exposed bare soil. Areas where vegetation 

will be preserved will be flagged as appropriate. 

PROTECTING ROADSIDE DITCHES 

To protect roadside ditches, perimeter control will be used around the construction sites 

and/or stockpiles areas that are located next to the road ditch. 

PROTECTING SOIL STOCKPILES 

It is envisioned that some excavated materials will be suitable for backfill and site restoration. 

Topsoils and organic soils stripped prior to excavation will be stockpiled separately from 

materials suitable for backfill. Unsuitable material will be promptly removed from the site or 

stockpiled until removal is possible. Perimeter control will be installed around the entire 

perimeter of stockpiles to prevent sediment from escaping. Geotextile fabric can be used 

underneath the material or to cover the stockpile, if necessary. 

STREET CLEANING 

Cleaning tracked sediments and debris from paved streets, as needed, prevents unwanted 

material from being washed into surface waters, and improves the appearance of public 

roadways. Paved roadways in front of construction entrances/exits will be inspected at the end 

of each day and tracked soil will be removed within 24 hours of discovery or, if applicable, 

within a shorter time. 

STREAM CROSSINGS 

It is expected that stream crossings will be necessary for this project; the area is populated with 

intermittent streams. When a stream crossing is necessary, a culvert will be constructed to 

allow the water to continue to flow along its natural path, and a gravel road can be installed 

over the culvert crossing. Riprap or sod can be installed on each end of the culvert to deter 

sediment transport and prevent scour by dissipating the energy of the flowing water. For low 

veloCity flows, sod will be an effective and less costly method. The installation and removal of 

culverts has potential to cause disturbance to the stream. When the crossing is no longer 

necessary, it should be removed immediately. The stream should then be restored to its 

original cross-section is it was disturbed, and exposed soils should be immediately stabilized. 
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TEMPORARY CONSTRUCTION ENTRANCES/ExITS 

To prevent tracking sediments onto paved surfaces in the areas of potential access po ints, 

construction entrances will be constructed by overlaying geotextile fabric with a 6-inch of class 

V (5) . Vegetation and topsoil will not be removed from the shou lder zones to construct the 

entrances, but tall vegetation may be mowed. If entrance begins to rut, stabilize by placing a 

geogrid and additional class V (5) in roadway. 

The entrance radius should be reduced and t he area restored to the geometry of a rural county 

road intersection at the end of the project. Areas outside of the permanent roadway shoulder 

may require re-grading. Compacted soils will be loosened by ripping or dis king, then re

vegetated and mulched. 

TEMPORARY SEEDING 

When disturbed soils are left exposed or permanent turf establishment is not possible due to 

seasonal restrictions in pasture, ditch bottoms, side slopes and fill slopes, then app ly the 

appropriate seed mix for the time of year and apply straw mulch. Temporary seeding should be 

used as a stabil ization of exposed soils, and shall be initiated as soon as practicable in portions 

of the site where construction activities have temporarily or permanently ceased, but in no case 

later than seven (7) days after construction activity has ended for that portion of the site. In 

cropland areas, temporary seeding is not necessary; the land will be restored to accommodate 

existing agricultural practices. The Contractor shall apply the following as deemed appropriate 

for seeding dates and construction activities6
: 

Table 4. Seed Mixtures 

i 
I 

I Seeding Dates , Species Application Rate 

Early Spring - July 1 Oats 90 lbs/acre 

Early Spring - September 30 Cereal Rye 90lbs/acre 

Early Spring - September 30 Wheat 90lbs/acre 

Early Spring - September 30 Perennial Ryegrass 2S Ibs/acre 

6 Illinois Urban Drainage Manual. Natural Resources Conservation Service Standard Practice. Website accessed 

June 08, 2011. <http://aiswcd.orgfIUM/standards/urbst96S.html>. 
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WETLAND BMPs 

Wetlands are present in the Project area, though no major construction is expected to occur 

within wetlands. However, they may be encountered between work sites, and it's possible that 

some construction elements, such as installation of underground cable, may occur in a 

wetland' s proximity. The following options are potential BMPs for working within a wetland. 

Most importantly, the hydraulic and hydrologic features should not be altered; impact from 

construction should be avoided to the maximum extent practicable. 

Composite Mats: Composite mats are made of high density polyethylene (HDPE) that can be 

used all year round and during all weather conditions. They are usually 8 feet by 14 feet in size, 

designed with overlapping lip and secured with a drop-in locking pin feature. The mat acts as 

one continuous part in the field and reduces slippage or movement. Thread pattern of the 

mats improve traction for load-bearing vehicles and heavy equipment? 

Wood Mats: Wood mats are individual cants, saw dense hardwood (oak), or round logs cabled 

together to make a single-layer crossing. 

Wood mats provide a surface that protects wetlands during hauling or equipment-moving 

operations. A 3-m (lO-foot) long, 10 cm by 10 cm (4 inch by 4 inch) center log is the 

recommended minimum size. If the surface of the crossing becomes slippery, add expanded 

metal grating to provide traction. 

Low Ground-Pressure Equipment: Low pressure equipment exerts ground pressure of less than 

5 or 6 psi. Low ground pressure equipment reduces this pressure by reducing overall machine 

weight, or by increasing the contact area between the equipment and soil, spreading the 

weight over a larger surface area. By reducing ground pressure at each contact point, 

equipment flotation is enhanced, traction is usually improved, and road maintenance 

requirements, such as grading, can be reduced . Low ground pressure equipment can also 

reduce rut depth and compaction, and can result in reduced fuel consumptions. 

7 Safely-Box. 2005. Dura-Base. Website accessed June 08, 2011 : http://www.safety-box.comldurabase.html. 

8 U. S. Department of Agriculture, Forest Service. 1998. Temporary Stream and Wetland Crossing Options/or 
Forest Management. 
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SITE SPECIFIC CONTROl MEASURES 

WORK NEAR THE ROAD 

Potential access points from the roads have been identified and are shown in Appendix C. 
These areas will be maintained for safe and accessible conditions throughout construction. 

Refer to BMPs previously discussed for erosion control and sediment control as most if not all 
are applicable. A few that stand out are as follows: 

• Preservation of existing vegetation 
• Mulch 

• Perimeter control adjacent to roadway 

• Construction entrance and exits 
• Street cleaning 

Mud tracked onto paved roadways wi ll be shoveled or swept off the road daily. The use of 
access roads across agricultural land may result in compaction of agricultural soils and loss of 
crops. Where necessary, compacted soils will be disked following construction, and landowners 
will be compensated for crop losses. If necessary, Invenergy will work with the proper 
governing authority to avoid impacts at the access points. 

WORK IN OR NEAR A WETLAND 

Construction impacts will be minimized near wetlands to preserve wetland characteristics to 
the maximum extent practical. Clearing and grading within wetlands must be limited to topsoil 
segregation and enhancing natural re-vegetation. Hay bales or anchored biorolls will be used 
for perimeter control to limit the size of the construction site . Soil stockpiles will not be placed 
in existing wetlands. To preserve wetland hydrology, construction activities will be minimized in 
wetlands or low ground-pressure equipment will be used to reduce soil compaction. In the 
case of open water wetlands, floating silt curtains/barriers will be incorporated. 

Construction equipment operating in wetland areas will be limited to that needed for the 
installation of transmission lines. Construction equipment will only use temporary wetland 
crossings to access the construction site if necessary, and will be removed from the wetland 
area when not in use. Temporary wetland crossing options including composite mats, wood 
mats, wood panels, wood aggregate, and low ground pressure equipment. 

WORK IN OR NEAR WATERS AND STREAMS 

The Project area will encounter several intermittent streams during construction. These waters 
must be protected when temporary crossings are installed. Construction crews must exercise 
caution when equipment is within 50 feet of streams and rivers and will not drive equipment 
through streams or rivers. 
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PERMANENT EROSION AND SEDIMENT CONTROL BMPS 

Permanent erosion control reestablishes vegetative cover with native or adapted species 
appropriate to the geographic region and includes any structural modifications to ensure long
term sustainability. Permanent BMPs include: cleaning out sediment from channels, 
sedimentation basins, ditches, and perimeter control devices. Removing any unneeded 
temporary BMPs within the construction area that will interfere with permanent BMPs, except 
perimeter controls as directed by the qualified professional. 

Permanent controls for construction activities shall consist of the following: 

• Turf establishment 

o Soil Conservation 

o Seedbed Preparation 

o Seeding 

o Mulch 

o Turf Maintenance 

• Storm water Management Structures 

• Drainage Tile Management 

• Final Stabilization 

TURF ESTABLISHMENT 

When land disturbing activities have ceased, turf establishment shall then be completed. 
Permanent seeding includes oats and perennial ryegrass at seeding rates of 30 to SO Ibs/acre 
and 10 to 30 Ibs/acre, respectively, based upon Pure Live Seed"- These are the most practical 
options for permanent vegetation as they have also been identified for temporary cover. 

All seeds shall have the proper stratification and/or scarification to break seed dormancy for 
spring or early summer plantings. No treatments are needed for late summer, early fall, or 
dormant seeding. 

Soil Conservation 

Any soil conservation practices that are damaged by the Project shall be restored by California 
Ridge to the pre-construction condition. When trenching is required, topsoil shall be stripped 
and replaced as follows: 

The top 12 inches of topsoil shall first be stripped from the area to be trenched and 
from an adjacent area to be used for subsoil storage. The topsoil shall be stored in a 
windrow parallel to the trench in such a manner that it will not become intermixed with 
subsoil materials. 

9 Illinois Urban Drainage Manual. Natural Resources Conservation Service Standard Practice. Table AI Code 880. 

Website accessed June 08, 2011. <http://www.aiswcd.org/IUM/standards/urbst880a.html>. 
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All subsoil material that is removed from the trench shall be placed in the second 
adjacent stripped windrow parallel to the trench but separate from the topsoil windrow. 
In backfilling the trench, the stockpiled subsoil material shall be placed back into the 
trench before replacing the topsoil. 
The topsoil must be replaced such that after the settling occurs, the topsoil's original 
depth and contour (with an allowance for settling) will be restored. 

Seedbed Preparation 

When land disturbing activities are completed permanent, turf establishment shall then be 
Disturbed areas that are not cultivated will be reseeded based on site characteristics to blend in 
with native vegetation. Prior to seeding or planting, the seedbed shall be relatively free of all 
weeds (greater than 80 percent weed free), stones, roots, sticks, rivulets, gullies, crusting, and 
caking, or other debris which may interfere with seeding or planting operations or plant 
establishment. The seedbed shall not be worked when frozen or saturated. 

Prior to seeding or planting the surface shall be disked or raked to a depth of 2 to 3 inches 
either by hand or mechanical means to create a smooth, uniform seedbed. If needed, based 
upon soil conditions and desired vegetation type, incorporate the lime and fertilizer into the 
soil with a disk harrow, springtooth harrow, or simi lar tool, to a depth of at least 3 inches. On 
sloping areas, the f inal operation shall be on the contour. 

Fertilizer or lime is generally not recommended for native vegetation establishment unless soil 
tests indicate a pH less than 5.5, Phosphorus less than 15 Ibs/ac or Potassium less than 150 
Ibs/ac. If levels are below this, apply lime and fertilizer according to a soil test and the needs of 
the vegetation selected. In areas that have not been regraded, which have grown up in weeds, 
or to be no-till seeded, an herbicide application may be necessary to reduce competition with 
the desired vegetation. An approved herbicide may be used to treat such areas to kill all 
existing vegetation. Herbicide application shall be done at least 15 days prior to seeding or 
planting. 

Seeding 

Seeding may be done by any of the following methods: 
1. Conventional Drill 

a. Apply seed uniformly at a depth of quarter-to-half-inch with a drill (band seed) 
or cultipacker seeder. On sloping land, seeding operations should be on the 
contour wherever possible. 

b. Apply mulch or erosion blanket following seeding as required. 
2. Broadcast Seeding 

a. Culti-pack or roll seedbed, then apply seed uniformly and cover to a quarter to 
half-inch depth with a cultipacker, or similar tool. Spinning disc type 
broadcasters equipped with an agitator are effective with native seed mixes. 
Often broadcasters require the use of a carrying agent such as oats or 
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vermiculite. Attention should be given to seed mixes with seeds of varying size 
and weight so that the seed remains effectively mixed during seeding 
operations. 

b. On sloping land, dragging, harrowing, or culti-packing should be done on the 
contour to ensure seed-soil contact and reduce erosion. 

c. Apply mulch or erosion blanket following seeding as required. 
3. Hydroseeding 

a. For areas to be hydroseeded, final seedbed preparation shall leave the soil 
surface in a slightly roughened condition. 

b. Lime and fertilizer shall be incorporated prior to seeding unless they are to be 
applied at the same time as the seed (applying lime with a hydroseeder may be 
abrasive to the equipment). Do not use hydrated lime in a slurry mix. 

c. A minimum of 1,000 gallons of water/acre shall be used. The hydraulic seeding 
equipment shall include a pump rated and operated at no less than 100 gallons 
per minute and at no less than 100 pounds/sq. in. pressure. The tank shall have 
a mechanical agitator powerful enough to keep all materials in a uniform 
suspension in the water. Calibration of the hydraulic equipment shall be 
accurate. 

d. If seed and fertilizer are mixed together they should be seeded within two hours 
of mixing. 

4. Dormant Seeding 
Dormant seeding may be done between November 15 and March 15 by using 
conventional drill or broadcast methods. 

If soil conditions are suitable during the dormant seeding period, prepare the 
seedbed and seed as indicated in this specification. Apply mulch or erosion blanket 
following seeding. 

5. No-till 
In some instances it may be desirable to sow seed into existing sod, a temporary 
cover crop, or natural vegetation. Drilling may be done after herbicide application 
to non-native sod or undesirable weeds such as Canada thistle. A rangeland type 
grass drill with a no-till attachment shall be used. Seeds should be drilled to the 
depth appropriate for the species, according to the supplier's recommendations. 

The seeds of some plants require light-to-stimulate germination and growth. In 
situations with some of these species, particularly some native forbs, a combination 
of broadcasting and no-till drilling may be used. Grasses should be drilled first, 
followed by broadcasting of the desired forbs. 
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Mulch 

All permanent seeding application shall be mulched upon completion of seed application or 
planting. Erosion blanket should be substituted for mulch on slopes greater than 3:1 (H:V) or 
wherever highly erosive conditions exist (e.g. in drainage swales or waterbody shorelines). 
When planting ground covers, it may be advantageous to apply mulch or erosion blanket prior 
to planting. Plants should then be tucked into the soil through slits or holes. In all cases, 
planting should be done in a staggered pattern to minimize erosion. 

Turf Maintenance 

Turf areas will be maintained until the site has undergone final stabilization, which will include 
watering, reseeding, and reapplying mulch as needed. Seeded areas will be protected from 
traffic or other uses by warning signs, temporary fencing, or tape. Surface rills and gullies or 
other damage will be repaired within 24 hours of discovery by re-grading or re-seeding. Care of 
turf may extend into the next growing season. 

STORM WATER MANAGEMENT STRUCTURES 

Measures will be installed as part of a site plan at the Project substation and the O&M building 
to control pollutants in storm water discharges that will occur after construction operations 
have been completed. Structural measures should be placed on upland soils to the degree 
attainable. These structures may include storm water detention structures, storm water 
retention structures, flow attenuation, infiltration techniques, or a combination of these 
practices. The storm water management shall be designed for a storm event equal to or 
greater than a 25-year, 24-hour rainfall event. The storm water management system is to be 
designed by others. 

DRAINAGE TILE MANAGEMENT 

In accordance with Champaign County Stormwater Management Policy (Policy)'o, Section 7.2, 
all agricultural tile located underneath areas that will be developed shall be replaced existing or 
equivalent material approved by the reviewing authority as described by Section 4.1 of the 
Policy. Drainage tile may be relocated within development areas upon approval of the 
reviewing authority. Such relocation shall maintain sufficient slope and capacity to prevent 
sedimentation and to prevent an increase in scouring or structural damage to the conduit. 

Permanent repairs shall be made within 14 days of tile damage provided that weather and soil 
conditions are suitable, otherwise temporary repairs shall be made. Immediate temporary 
repair sha ll also be required if water is flowing through any damaged tile line. 

lOChampaign county Department of Planning and Zoning. Champaign County Storm water Management Policy. 

Website accessed June 08, 2011. <http://www.co.champaign.il.us/pandz/stormwaterpolicy.pdf>. 
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FINAL STABILIZATION 

Turf areas will be maintained until the site has undergone final stabilization, which will include 
watering, reseeding, and re-applying mulch, as needed. Final stabilization will be measured as 

soil disturbing activities have been completed and a uniform perennial vegetation cover with 
density at least equal to 70 percent of the natural surrounding cover for unpaved areas and 
areas not covered by permanent structures has been established or equivalent permanent 
stabilization measures have been employed and; 

1. All drainage ditches, constructed to drain water from the site after construction is complete, 
must be stabilized to preclude erosion; 

2. All temporary synthetic, and structural erosion prevention and sediment control BMPs (such as 
silt fence) must be removed as part of the site final stabilization; and 

3. Temporary sedimentation basins that will be used as permanent water quality management 

basins must be cleaned out of all sediment. Sediment must be stabilized to prevent it from 
being washed back into the basin, conveyances of drainage ways discharging off-site; or to 
surface waters. The cleanout of permanent basins must be sufficient to return the basin to 
design capacity. 
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INSPECTIONS AND MAINTENANCE 

INSPECTIONS 

Periodic inspections of temporary erosion and sediment controls will be conducted at least 

once every 14 days, and within 24 hours of rainfall events that produce more than 0.5 inches of 

rain in a 24-hour period, or a snowmelt event that causes surface erosion . Where the entire 

site is temporarily stabilized, such inspections will be conducted at least once per month. 

Inspections may be ceased during frozen ground conditions. 

Routine inspections will include: 

• All areas disturbed by construction activity and areas used for storage of materials that 

are exposed to precipitation 

• Discharge locations, and where those are inaccessible, nearby downstream locations to 

the extent that such inspections are practicable 

• Locations where vehicles enter or exit the site for evidence of off-site sediment tracking 

Records will be kept for each inspection and maintenance activity and will contain the following 

information: 

• Date and time of inspections; 

• Name, title, and qualifications of person(s) conducting inspection; 

• Findings of the inspections, including recommendations for corrective action including 

implementation dates; 

• Date, duration, and amount of all rainfall events that produce more than 0.5 inches of 

rain in a 24-hour period and whether any discharges occurred 

• Locations of the following: 

o Discharges of sediment or other pollutant from the site . 

o BMPs that need to be maintained. 

o BMPs that have failed to operate as designed or proved inadequate for a 

particular location. 

o BMPs that are needed and did not exist at the time of inspection. 

• Document changes to SWPPP; and 

o Inspector's signature. 

An Inspection Log is provided in Appendix E. Owner shall keep SWPPP along with the 
inspection records for 3 years after Notice of Termination (NOT) is submitted . 
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If modifications are required as noted by the qualified person after site inspections, those 
modifications must be implemented within seven (7) calendar days following the inspection. If 
the site is in violation of the SWPPP, an Incident of Noncompliance (ION) must be completed 
and submitted within five (5) calendar days to the IEPA (Appendix F). 

MAINTENANCE 

Silt fences and other temporary erosion and sediment controls will be kept in working order 

throughout the Project's construction. Maintenance will include the following: 

• Sediment traps and basins will be maintained to at least 50 percent capacity. 

• Excess sediment behind silt fences and biorolls will be removed and properly disposed 

when sediments reach one-third the height of the structure. 

• Tracked sediments will be removed from paved surfaces at t he end of each day. 

• Construction entrances will be maintained daily. 

• Turf will be maintained until final stabilization is established. 

All remaining temporary erosion and sediment controls and accumulated sediments from silt 

fences will be removed 30 days after the site has undergone f ina l stabilization. 
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POLLUTION PREVENTION MANAGEMENT MEASURES 

Control measures as described in this section will be installed, implemented, and maintained 

during construction to minimize pollutants in discharges as necessary to meet applicable water 

quality standards. 

SPILL CLEAN-UP 

Control measures will be employed to prevent any spills and leaks during construction. 

Controlled staging areas will be used for hazardous material loading/unloading operations. Spill 

cleanup materials and equipment will be required for each piece of construction equipment 

with the potential to discharge any hazardous material to the environment. Any spill impacts 

would have to be mitigated in compliance with applicable federal, state, and local cleanup 

standards. In general, the following procedures will be followed: 

• Once a spill has been identified, the source of the spill will be immediately identified and 

contained. 

• Absorbent materials will be used to contain and/or isolate the spilled material. An 

effort will be made to stop the spilled material from reaching any body of water or 

storm drain. 

• The spill and contaminated soils will be collected, treated, and disposed of in 

accordance with all applicable federal, state, and local requirements. 

If a significant spill occurs, the appropriate agencies will be notified and an emergency response 

contractor will be employed, if necessary, to further contain and clean up a spill. 

Illinois Emergency Management Agency 1-800-782-7860 (within state) 

217-782-7860 (out of state) 

Within 24 hours following a spill, a description of the release, the circumstances leading to the 

release and the date of the release will be provided to the appropriate agencies. In addition, 

the measures implemented to prevent the reoccurrence of such spill and to effectively respond 

if there is a reoccurrence will also be provided to the appropriate agencies. 

TRASH AND DEBRIS 

Work sites will be kept clean . Appropriate containers will be provided on site for storing debris 

and other wastes until disposal. Litter and debris shall be picked-up regu larly to reduce the 

chance for materials to be carried off the site by wind or water. Collected materials shall be 

taken to appropriate facility for disposal or recycling. 
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HAZARDOUS MATERIALS 

Oils, fuels, and any hazardous substances must be properly stored, to prevent spills, leaks or 

other discharges. Restricted access to storage areas must be provided to prevent vandalism. 

Storage and disposal of hazardous waste must be in compliance with applicable regulations. 

SANITARY! SEPTIC WASTE MANAGEMENT 

Sanitary! septic waste handling will adhere to local, state, and federal regulations, if required . 

Sanitary facilities will be located for convenient access and away from drainage inlets and water 

resources. Untreated raw waste will not be discharge to land, into drainage inlets, or to water 

resources. A licensed service will be employed to maintain sanitary!septic systems. 

TRUCK WASHING 

If required, a location shall be set aside for washing trucks and other construction vehicles. 

Discharge from the wash shall be directed into a sediment trap, which will also receive waste 

concrete. The trap shall be cleaned out at least weekly and the material disposed off-site. 
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PLAN MODIFICATIONS 

The SWPPP must accurately reflect site features and operations. If it is observed that the 

SWPPP's control measures are not effective in minimizing pollutant discharge from a site, then 

the SWPPP must be updated or changed to correct the situation . The SWPPP will also be 

updated to include contractors and subcontractors identified after the submittal of the NO!. 

These additional contractors/subcontractors will certify the SWPPP and be identified as co

permittees (Appendix G). In addition, the SWPPP will be updated if local, state, or federal 

officials determine that the existing stormwater controls are ineffective in eliminating or 

minimizing pollutants in stormwater discharges from the construction sites. Revisions to the 

SWPPP will be completed within seven (7) calendar days following an inspection where 

additional or modified control measures have been identified. As noted above, if the site is in 

violation of the SWPPP, an Incident of Noncompliance (ION) must be completed and submitted 

within five (5) calendar days to the IEPA (Appendix F) . 
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NOTICE OF TERMINATION 

The Owner is required to submit a Notice of Termination (NOT) to the IEPA after one or more of 

the following conditions have been met: 

1. Final stabilization has been achieved on all portions of the site for which the permittee is 

responsible and all construction activity is completed; or 

2. All stormwater discharge from construction activities authorized by this permit is eliminated. 

A copy of the NOT can be found in Appendix H. 
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Appendix A 

Illinois Environmental Protection Agency General Construction Permit - ILR10 
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General NPDES Permit No. ILR10 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 

1021 North Grand Avenue East 
Post Office Box 19276 

Springfield, Illinois 62794·9276 
WNW.epa.statejl.us 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

General NPDES Permit 
For 

Storm Water Discharges From Construction Site Activities 

Expiration Date: JUly 31, 2013 Issue Date: August 11, 2008 

Effoctive Date: August 11. 2008 

In compliance wi th the provisions of the Illinois Environmental Protection Act. the Illinois Pollution Control Board Rules and Regulations (35 III. Adm. Code. 
SubtiUe C. Chapter I), and the Clean Water Act. and the regulations thereunder the following discharges are authorized by this permit in accordance with th e 
conditions and attachments herein. 

Part I. COVERAGE UNDER THIS PERMIT 

~t;L 
Alan KeUer, P.E. 
Manager, Permit Section 
Division of Water Pollution Control 

A. Permit Area . The permi t covers all areas of the Slate of Illinois with discharges to any waters of the Sta te. 

B. Eligibility. 

1. This permit sh311 authorize aU discharges of storm water associated with industrial ac!i'<lity from construction sites that will result in the disturbance of 
one or more acres total land area, construction sites less than one acre of totatland hat is part of a larger common plan of development or sale if 
the larger common plan will ultimately disturb one or more acres total land area. Th s permit also authorizes discharges from construction sites 
designated by the Agency that have the potential for contribution to a violation of water Quality standards or significant contribution of pollutants to 
walers o f the State, occurring after the effective date of this permit (including discharges occurring after the effective date of this permit are also 
authorized by this permit, except for discharges identified under Part I.B.3 (Limitations on Coverage). 

2. This permit may only authorize a storm water discharge assodaled with industrial ac~vity from a construction site tha I is mixed with a storm water 
discharge from an industrial source other than construction, where: 

a. the industrial source other than construction is located on the same site as the construction activity; 

b. storm wa ter discharges associated with industrial activity from the areas of the site where construction activities are occurring are in compliance 
with the terms of this permit; and 

c. storm wa ter discharges associated with industrial activity from the areas of the site where industrial activity other than construction are occurring 
(including storm water discharges from dedicated asphalt plants and dedicated concrete plants) are covered by a different NPDES general 
permit or individual permit authorizing such discharges. 

3. Limitations on Coverage. The following storm water discharges from construction sites are not authorized by this permit: 

a. storm water discharges associated with industrial activity that originate from th e site after construction activities have been completed and the 
site has 'Jndergone final stabilization; 
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c. 

b. discharges that are mixed with sources of non-storm water other than dlschar'~es identified in Part fll.A (Prohibition on Non-Storm Water 
Discharges) of this permit and in compliance with paragraph IV.D.S (Non-Storm Water Discharges) of this permit; 

c. storm water discharges associated with industrial activity that are subject to an existing NPDES individual or general permit or which are issued 
a permit in accordance with Part Vl.N (Requiring an Individual Permit or an A1temative General Permit) ofthi5 permit. Such discharges may be 
authorized under this permit after an existing permi t expires provided the existing permit did not establish numeric limitations for such 
discharges: 

d. storm wa ter discharges from construction siles that the Agency has determined to be or may reasonably be expected to be contributing to a 
violation of a water quality standard; and 

e. Storm water discharges that the Agency, at Its discretion. determines are not appropriately authorized or controlled by this general permit. 

f. Storm water discharges to any receiving water specified under 35 III. Adm. Code 302.105(dX6). 

Authorization. 

1. In order for storm water discharges from construction sites to be authorized 10 discharge under this general permit a discharger must submit a Notice 
of Intent (NOI, in accordance with the requirements of Part II below, using an NOI form provided by the Agency. 

2. Where a new contractor is selected after the submittal o f an NO! under Part II below. a new Notice of Intent (NOI) must be submitted by the owner in 
accordance with Part 11. 

3. For projects that have complied with State law on historic preservation and endangered species prior to submittal of the NOI, through coordination 
wi th the Illinois Historic Preservation Agency and the Illinois Department of Natural Resources or through fulfillmen t of the terms of interagency 
agreements wi th those agencies, the NOI shall indicate that such compliance has occurred. 

4. Unless notified by the Agency to the contrary. dischargers who submit an NOI in accordance with the requirements of this permi l are authorized to 
discharge storm water from construction sites under the terms and conditions of this permit In 30 days after the date the NOI is received by the 
Agency. 

5. The Agency may deny coverage under this permit and require submittal of an application for an individual NPDES permit based on a review of the 
NOI or other information. 

Part II. NOTICE OF INTENT REQUIREMENTS 

A. Deadlines for Noti fication. 

1. To receive authorization under this general permit. a discharger must submit a completed Notice of Intent (NOI) in accordance with Part V1.G 
(Signatory Requirements) and the requirements of this Part in sufficient time to allow a 30 day review period after the receipt of the NOI by the 
Agency and the start of construction. The completed NOI may be submitted electronically to the following email address: 
epa.constilr1Cswppo@illinois.gov 

2. Discharges that were previously covered by a valid General NPDES Permit for Storm Water Discharges from Construction Si te Activities are 
automatically covered by this permit. 

3. A discharger may submit an NOt in accordance with the requirements of this Part after the start of construction. In such instances, the Agency may 
bring an enforcement action for any discharges or storm water associated with industrial activity from a construction site that have occurred on or 
after the start of construction. 

B. Failure to Notify. Dischargers who fail to notify the Agency of their intent to be covered, and discharge storm water associated with construction site 
activity to Waters of the State without an NPDES permit, are in violation of the Environmental Protection Act and Clean Water Act. 

C. Co ntents of Notice of In tent. The Notice of Intent sha ll be signed in accordance with Part VI.G (Signatory Requirements) of this permit by all of the 
entities identified in paragraph 2 below and shall include the following information: 

1. The mailing address, and location of the construction site for which the notification is submitled. VYherea mailing address br the site is not available. 
the location can be described in terms of the latitude and longitude of the approximate center of the facility to the nearest 15 seconds. or the nearest 
quarter section (if the section, township and range is provided) tha t the construction site is located in; 

2. The owner's name, address, telephone number, and status as Federal. State. private. public or other entity: 

3. The name, address and telephone number of the general contractor{s) that have been identified at the time of the NOl submittal; 

4. The name of the receiving water(s). or if the discharge is through a municipal separate storm sewer, the name of the municipal operalor of the storm 
sewer and the ul timate receiving water(s); 

5. The number of any NPDES permit for any discharge (including non·storm water discharges) from the site that is currently authorized by an NPOES 
permit; 
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6. A description of the project, detailing the complete scope of the project, estimated timetable for major activities and an estimate of the number of 
acres of the site on which soil will be disturbed; and 

7. An electronic copy of the storm water pollution preven tion plan that has been prepared for the site in accordance with Part IV of this permit. The 
electronic copy shall be submitted to the Agency at the following email address:epa.consti lr10swppe.@i!.ljnois.gQ.t 

D. Where to Submit. 

1. Facilities which discharge storm water associated with construction site activity must use an NOI form provided by the Agency. NOls must be signed 
in accordance with Part VI.G (Signatory Requirements) of this permit NOls and the applicable fee for construction siteac~vities are to be submitted 
by certified mail to the Agency at th e following address: . 

Illinois Environmental Protection Agency 
Division of Water Pollution Con trol. Mail Gode #15 
Attention: Permit Section 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, Illinois 62794-9276 

The completed NOt and SWPPP may be submitted electronically to the following email address: gpa .constriI10swppp@iHinois.gov 

2. A copy of the Jetter of notification of coverage along wi th the General NPOES Permit for Storm Wa ter Discharges from Construction Site Activities or 
other indication that storm water discharges from the site are covered under an NPDES permit shall be posted at the site in a prominent pJace for 
public viewing (such as alongside a building permit). 

E. Additional Notification. Facilities which are operating under approved local sediment and erosion plans, grading plans. or storm water management 
plans. in addition to fil ing copies of the Notice oftntent in accordance wi th Part D above, shall also submit signed copies of the Notice of Intent to the local 
agency approving such plans in accordance with the deadlines in Part A above. See Part IV.O.2.d (Approved State or Local Plans). 

F. Notice o f Termination. Where a site has been finally stabilized and all storm water discharges from construction sites that are authorized by this permit 
are eliminated. the permittee of the facility must submit a completed Notice of Termination that is signed in accordance with Part Vl .G (Signatory 
Requiremenls) of this permit. 

1. The Notice ofTermination shall include the following information: 

a. The mailing address. and location of the construction site for which the notification is submitted. Where a mailing address for the site is nol 
available. the location can be described in terms of the latitude and longitude of the approximate center of the facility to the nearest 15 seconds, 
or the nearest quarter section (if the section. township and range is provided) that the construction site is located in; 

b. The owner's name, address, telephone number. and status as Federal. Sta te, private, public or other entity; 

c. The name, address and telephone number of the general contractor(s}; and 

d. The following certification signed in accordallce with Part V1.G (Signa lory Requirements) of this permit: 

~ I certify under penalty of law that all storm water discharges associa ted with construction site activity from the identified faci lity that are 
authorized by NPDES general permit ILR10 have otherwise been eliminated. I understand that by submitting this notice of termination. that I 
am no longer authorized to discharge storm water associated with construction site activity by the general permit, and that discharging 
pollutants in storm water associated with construction site activity to Waters of the State is unlawful under the Environmental Protection Act and 
Clean Wa ter Act where the discharge is not au thorized by a NPDES permit. I also understand that the submittal of this notice o f termination 
does not release an operator from liability fO( any violations of this permit or the Clean Water Act. ' 

For the purposes oflhis certification. elimination of storm water discharges associated with industrial activity means that all disturbed soils at the 
Identified facility have been finally stabilized and temporary erosion and sediment control measures have been remo'/ed or will be removed at 
an appropriate time. or that all storm water discharges associated with construction activities from the identified site that are authorized by a 
NPDES general permit have othelWise been eliminated. 

2. All Notices ofTermination are to be sent to the Agency to the mailing address in PartI I.0.1, using the form provided by the Agency. 

Part III. SPECIAL CONDITIONS, MANAGEMENT PRACTICES, AND OTHER 
NON-NUMERIC LIMITATIONS 

A. Prohibition on Non-Storm Water Discharges . 

1. Except as provided in Part I paragraph B.2 and paragraph 2 below, all discharges covered by this permit shall be composed entirely of stonn water. 

2. a. Except as provided in paragraph b below, discharges of materials other than storm water must be in compliance with a NPDES permit (other 
than this permit) issued for the discharge. 
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b, The following non-storm water discharges may be authorized by this permit pro\'ided the non-storm water component of the discharges is in 
compliance with Part IV,O.S (Non-Storm Water Discharges): discharges from fi re fighting activities; fire hydrantflushings: waters used tawash 
vehicles where detergents are nol used; waters used to control dust: potable water sources including uncontaminated waterl ine f1ushings: 
landscape irrigation drainages: routine external building wash down which does not use detergents; pavement washwaters where spills or leaks 
at toxic or hazardous materials have not occurred (unless all spilled material has been removed) and where detergents are not used; 
uncontaminated air conditioning condensate; springs; uncontaminated ground 'Nater; and foundation or footing drains where flows are not 
contaminated wilh process materials such as solvents. 

S. Discharges into Receiving Waters With an Approved Total Maximum Daily Load (TMDL): 

Discharges to waters for which there is a TMOL alloca tion for sediment or a parameter that addressed sediment (such as total suspended solids, turbidity, 
or siltation) are not eligible for coverage under this permit unless you develop and certify a SWPPP that is consistent with the assumptions and 
requirements in the approved TMOL. To be eligible for coverage under this general permit. operators mustincorporate into their SWPPP any conditions 
applicable to their discharges necessary for consistency with the assump tions and requirements of the TMDL within any timeframes established in the 
TMOL If a specific numeric waste load allocation has been established that would apply to the project's discharges, the operator must incorporate that 
allocation into its SWPPP and implement necessary steps to meet that allocation. Please refer 10 the Agency website at: 
.!:l!!Q :/1www . ..e:ga.state.iI.uslwater/tmdllreport-status.html 

C. Discharges covered by this permit. alone or in combination with other sources, shall not cause or contribute to a violation of an~' applicable water quality 
standard. 

Part IV. STORM WATER POLLUTION PREVENTION PLANS 

A stann water polluUon prevention plan shall be developed for each construction site covered by this permit Storm water pollution prevention plans shall be 
prepared in accordance with good engineering practices. The plan shall identify potential sources of pollution which may reasonably be expected 10 affect the 
quality of storm walerdischarges associated with construction site activity from the facility. In addition. the plan shall describe and ensure the implementation of 
best management practices which will be used to reduce the pollutants in storm water discharges associated with construction site activity and to assure 
compliance with the tenns and conditions of this permit. Facilities must implement the provisions of the storm water pollution prevention plan required under 
this part as a condition of this pennit. 

A. Deadlines for Plan Preparation and Compliance. 

The plan shall: 

1. Be completed prior to the start of the construcUon to be covered under this permit an::! submitted electronically to the Agency: and 

2. Provide for compliance with the terms and schedule o f the ptan beginn ing with the initiation of construction activmes. 

B. Signature. Plan Review and Notification. 

1. The plan shall be signed in accordance with Part VI.G (Signatory Requirements). and be retained on-site at the facility which generates the storm 
water discharge in accordance with Part VI.E (Duty to Provide Information) of this permit. 

2. Prior to commencement of construction. the permittee shall provide the plan to the Agency. Said plan shall be available at the sile. 

3. The permittee shall make plans available upon request from this Agency or a local agency approving sedimenland erosion plans, grading plans. or 
storm water management plans: or in the case of 3 storm water discharge associated with industrial activilywhich discharges through a municipal 
separate stom sewer system with an NPDES permit, to the municipal operator of the system. 

4. The Agency may notify the permittee at any time tha t the plan does not meet one or more of the minimum requirements of this Part. Such notification 
shall identi fy those provisions of the permit which are not being met by the plan, and iden ti fy which provisions of the plan require modifications in 
order to meet the minimum requirements of this part. Within 7 days from receipt of notification from the Agency, the permittee shall make the 
required changes to the plan and shall submit to the Agency a written certification that the requested changes have been made. Failure to comply 
shall terminate authorization under this permit. 

5. All storm water pollution prevention plans and all completed inspection forms/reports required under this permit are considered reports that shall be 
available to the public at any reasonable time upon request. However, the permittee may daim any portion ofa storm water pollution prevention plan 
as confidential in accordance with 40 CFR Part 2. 

C. Keeping Plans Current. The permittee shall amend the plan whenever there is a change in design. construction, operation, or maintenance. which has a 
significant effect on the potential for the discharge of pollutants to Waters of the State and which has not otherwise been addressed in the plan or if the 
storm wa ter pollution prevention plan proves to be ineffective in eliminating or significantly minimizing pollutants from sources identified under paragraph 
0.2 below. or in otherwise achieving the general objectives of controlling pollutants in storm water discharges associated with construction site activity. In 
addition, the plan shall be amended to identify any new contractor andl or subcontractor that will implement a measure of the storm water pollution 
prevention plan. Amendments to the plan may be reviewed by the Agency in the same marmer as Part IV.B above. Any revisions of the documents for 
the storm water pollution prevention plan shall be kept on site at all times. 

D. Contents of Plan. The storm water pollution prevention plan shall indude the following items: 

1. Site Descriptio n. Each plan shall, provide a description of the following: 

a. A description of the nature of the construction activity or demolition work : 
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b. A description of the intended sequence of major activities which disturb soils for major portions aftha site (e.g. clearing. grubbing, excavation. 
grading); 

C. An estimate of the total area of the site and the total area of the site that is expected to be disturbed by excavation, grading, or other activities: 

d. An estimate of the runoff coefficient of the site after construction activities are co;npleled and existing data describing the soil or the quality of 
any discharge from the site; 

e. A site map indicating drainage pattems and approximate slopes anticipated before and after major grading activities, locations where vehicles 
enterorexil the site and controls 10 preventoffsite sediment tracking, areas of 5011 disbJrbance. the location of major sb'Uctural and nonstructural 
controls identified in the plan. the location of areas where stabilization practices are expected to occur, surface waters (including wetlands), and 
locations where storm water is discharged to a surface water; and 

r. The name of the receiving water(s} and the ultimate receiving water(s), and areal extent of wetland acreage at the site. 

2. Controls . Each plan shall include a deSCription of appropriate controls that will be implemented at the construction site. The Illinois Urban Manual 
(hnp:lIwww.ll.nrcs.usda.gov/techoicallengineer/urbanVodex hIm!) or other similar dOOJments shall be used for developing the appropriate manage
ment practices, controls or revisions of the plan. The plan will clearly describe for each majoractivlty identified in paragraph D.1 above, appropriate 
controls and the timing during the construction process that the controls will be implemented. (For example. perimeter controls for one portion of the 
site will be Installed after the clearing and grubbing necessary for Installation of the measure, but before the clearing and grubbing for the remaining 
portions of the site. Perimeter controls will be actively maintained until final stabilization of those portioos of the site upward of the perimeter control. 
Temporary perimeter controls will be removed after fioal stabilization). The description of controls shall address as appropriate the following 
minimum components: 

a. Erosion and Sediment Controls. 

(i) Stabilization Practices. A description of interim and permanent stabilization practices, including sHe-s~ecific scheduling of the 
implementation of the practices. Site plans should ensure that existing vegetation is preserved where practicable and that disturbed 
portions of the site are stabilized. Stabilization practices may include: temporarily seeding, permanent seeding , mulching. geotextiles, 
sod stabilization. vegetative buffer strips. protection of trees. preservation of mature vegetation. staged or staggered development, and 
other appropriate measures. A record o f the dates when major grading activities occur, when construction activities temporarily or 
permanently cease on a portion of the site, and when stabilization measures are Initiated shall be included in the plan. Except as provided 
in paragraphs (A) and (9) below, stablli:ation measures shaH be initiated as soon as practicable in portions o f the site where construction 
activities have temporari ly or permanently ceased, but in no case more than 7 days after the construction activity in that portion o f the site 
has temporarily or permanently ceasec as follows: 

(A) Where the initiation of stabilization measures by the 7th day afierconstruction activity temporarily orpermanen~y ceases on a portion 
of the site is precluded by snow cover, stabilization measures shall ba initiated as soon as practicable. 

(8) Where construction activity will resume on a portion of the site within 14 days from when activities ceased, (e.g. the total time period 
that construction activity is temporarily ceased is less than 14 days) then stabilization measures do not have to be initiated on that 
portion of site by the 7th day after construction activity temporarily ceased. 

(iI) Structural Practices. A description of structural practices utilized to divert 10WS from exposed soils, store flows or otherwise limit runoff 
and the discharge of pollutants from exposed areas of the site. Such practices may include sil t fences, earth dikes, drainage swales, 
sediment traps, check dams, subsurface drains, pipe slope drains, level spreaders. storm drain inlet protection, rock outlet protection, 
reinforced soil retaining systems, gabions, and temporary or permanent sediment basins. Structural practices should be placed on upland 
soils to the degree practicable. The installation of these devices may be subject to Section 404 of the CWA. 

(ill) Bes t Management Practices for Impaired Waters. For any sHe which discharges direc~y toan impaired water Identified 00 the Agency's 
website for 303{d) listing for suspended solids, turbidity, or siltation the storm water pollution prevention plan shall be designed for a storm 
event equal to or greater than a 2S·year 24·hour rainfall event If required by federal regulations or the Illinois Environmental Protection 
Agency's Illinois Urban Manual, the storm water pollution prevention plan shall adhere to a more restrictive design criteria. Please refer to 
the Agency's website at: (htto:llwww.epa.state.ll .us/waterltrndI/303d-lisl.html) 

b. Storm Water Management. A description of measures that will be installed duriJ'g the construction process to control pollutants in storm water 
dischargas that will occur after construction operations have been completed. Structural measures should be placed on upland soils to the 
degree attainable. The installation of these devices may be subject to Section 404 of the CWA. This permi t only addresses the installation of 
s torm water management measures, and not the ultimate operation and mainterance of such structures after the construction activities have 
been cor.'lpleled and the site has undergone final stabilization. Permittees are responsible for only the installation and maintenance of storm 
water management measures prior to final stabilization of the site, and are not responsible for maintenance after storm water discharges 
associated with industrial activity have been elimina ted from the site. 

(i) Such practices may indude: storm water detention structures (induding wei ponds); storm waler retention structures; flow attenuation by 
use of open vegetated swales and natural depressions: infiltration of runoff onsite; and sequential systems (which combine several 
practices). The storm water pollution prevention plan shall include an explanation of the technical basis used to select the practices to 
control pollution where Hows exceed predevelopment levels. 

(i i) Velocity dissipation devices shall be pla.ced at discharge locations and along the length of any outfall channel as necessary to provide a 
non--erosive velocity flow from the structure to a waler course so thai the natural physical and biological characteristics and functions are 
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maintained and protected (e.g. maintenance of hydrologic conditions, such as the hydroperiod and hydrodynamics present prior to the 
initiation of construction activities). 

(iii) Unless otherwise specified in the Illinois Environmental Protection Agency's IlHnois Urban Manual, the storm .... ater pollution prevention 
plan shall be designed for a storm event equal to or greater than a 25-year 24-hour rainfall event. 

c. Other Co ntrols. 

(i) Waste Disposal. No solid materials, including building materials, shaff be discharged to Waters of the State, except as authorized by a 
Section 404 permil 

(ii) The plan shall ensure and demonstrate compliance with applicable Stale andlor local waste disposal, sanitary sewer or septic system 
regulations. 

(ii i) For construction sites that receive concrete or asphalt from off site locations, the plan must identify and include appropriate controls and 
measures to reduce or eliminate these discharges. 

d. Approve d State o r Loca l Plans. 

(i) The management practices, controls and other provisions contained in the storm wa ter pollution prevention plan must be at least as 
pfOtective as the requirements contained in Illinois Environmental Protec:ion Agency's IJJinois Urban Manual. 2002. Facilities which 
discharge storm water associated with construction site activities must include in their storm water pollution prevention plan procedures 
and requirements specified in applicable sediment and erosion site plans or storm water management plans approved by local officials. 
Rec,uirements specified in sediment and erosion site plans or sile permits or storm water management site plans or site permits approved 
by local officials that are applicable to protecting surface water resources are, upon submittal of an NOI to be authorized to discharge 
under this pennit, incorporated by reference and are enforceable under this permit. Th e plans shall include all requirements of this permit 

o 
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and include more stringent standards required by any local approval. This provision does not apply to provisions of master plans, U 
comprehensive plans. non·enforceable guidelines or technical guidance documen ts that are not identified in a specific plan orpermil that 
is issued for the construction site. 

(ii) Dischargers seeking altemative permit requirements are not authorized by mis permit and shall submit an individual permi t application in D 
accordance with 40 CFR 122.26 at the address indicated in Part 11.0 (Where to Submit) of this permit, along with a description of why 
requirements in approved local plans or permits should not be applicable as a condition of an NPOES permit. 

J. Maintenance. The plan shall indude a description of procedures to maintain in good and effective operating conditions vegetation. erosion and 
sediment control measures and other protective measures identified in the site plan. 

4. Inspections. Qualified personnel (provided by the permittee) shall inspect disturbed areas of the construction site tha i have not been finally 
stabilized, structural control measures, and locati:)ns where vehicles enter or exit the site at least once every seven calendar days and within 24 
hours of the end of a storm that is 0.5 inches or greater o r equivalent snowfall. Qualified personnel means a person knowledgeable in the principles 
and practices of erosion and sediment controls measures, such as a licensed Professional Engineer (P.E.). a Certified Professional in Erosion and 
Sediment Control (CPESC). a Certified Erosion Sediment and Storm Water Inspector(CESSWI) orolher knowledgeable person who possesses the 
skills to assess conditions althe construction site that could impact storm water quality and to assess the effectiveness of any sediment and erosion 
control measures selected to control the quality of storm water discharges from the construction activities. 

a. Disturbed areas and areas used for storage of materials that are exposed to precipitation shall be inspected for evidence of, or the potential for, 
pollutants entering the drainage system. Erosion and sediment control measures identified in the plan shall be observed to ensure that they are 
operating correctly. Where discharge locations or points are accessible. they shaH be inspected to ascertain whether erosion control measures 
are effecjve in preventing significant impacts 10 receiving waters. Locations where vehicles enter or exit the site shall be inspected for evidence 
of offsite sediment tracking. 

b. Based on the results of the inspection, the description of potential pollutant sources identified in the plan in accordance with Part IV.D.1 (Site 
Description) of this permiland pollution prevention measures identified in the plan in accordance with Part IV.0.2 (Controls) of this permitshall 
be revised as appropriate as soon as practicable after such inspection. Such modifications shall provide for timety implementation of any 
changes to the plan within 7 calendar days following the inspection. 

c. A report summarizing the scope of the inspection, name(s) and Qualifications of personnel making the inspection. the date(s) of the inspection, 
major observations relating to the implementation of the storm water poUubon prevention plan , and actions taken in accordance with paragraph 
b above shalt be made and retained as part of the storm water pollution prevention plan for at least three years from the date that the permit 
coverage expires or is terminated. All inspe.:tion reports shall be retained at the construction site. The report shall oe Signed in accordance 
with Part VLG (Signatory Requirements) of this permit. 

d. The permittee shaH notify the appropriate Agency Field Operations Section office by email at: epa.swnoncomp@illinois.gov,telephoneor fax 
within 24 hours of any incidence of noncompliance for any violation of the storm water pollution prevention plan obser/ed during any inspection 
conducted, or for violations of any condition of this permit. The permittee shall complete and submit within 5 days an "Incidence of 
Noncompliance~ (ION) report for any violation of the storm water pollution prevention plan observed during any inspection conducted, or for 
violations of any condition of this permi\' Submission shall be on forms provided by the Agency and include specific information on the cause of 
noncompliance, actions which were taken to prevent any further causes of noncompliance, and a statement detailing any environmental 
impact which may have resulted from the noncompliance. 

e. All reports of noncompliance shall be signed by a responsible authority as defir,ed in Part VI.G (Signatory Requirements). 

o 
D 

o 
o 
D 



o 
o 
o 
o 
o 
o 

o 

o 
o 

o 

Page 7 

f. 

NPDES Permit No. ILR10 

After the initial contact has been made with the appropriate Agency Field Operations Section Office. all reports of noncompliance shall be 
mailed to the Agency at the following address: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
COilpliance Assurance Section 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, illinois 62794-9276 

5. Non~Storm Water Discharges. Except for flows from fire fighting activities, sources of non-storm water listed in Part 11I.A.2 of this permit that are 
combined with storm water discharges associated with industrial activity must be identified in the plan. The plan shall identify and insure the 
implementation of appropriate pollution prevention measures for the non-storm water component(s) of the discharge. 

E. Additional requirements for storm water discharges from Industrial activities other than construction, Including dedicated asphalt plants, and 
dedicated concrete plants. This pennitmay only authorize any storm water discharge associated with industrial activity from a construction site that is 
mixed with a storm water discharge from an industrial source other than construction, where: 

1. The industrial source other than construction is located on the same site as the construction activity; 

2. Storm water discharges associated with industrial activity from the areas of the site where construction activities are occurring are in compliancewiih 
the terms of this permit: and 

3. Storm waler discharges associated with industrial activity from the areas of the site where industrial activity other than construction are occurring 
(including storm water discharges from dedicated asphalt plants (other than asphalt emulsion facilities) and dedicated concrete plants) are in 
compliance wHh the terms, including applicable NOI or application requirements. of a different NPDES general permit or individual permit authorizing 
such discharges. 

F. Contractors. 

1. The storm water pollution prevention plan must clearly identify for each measure identified in the plan, the contractor(s) orsubcontractor(s) that will 
implementlhe measure. All contractors and suboontractors identified in the plan must sign a copy of the certification statement in paragraph 2 below 
in accordance with Part VI.G (Signatory Requirell'.ents) of this permit All certifications must be included in the storm water pollution prevention plan 
except for owners that are acting as contractors. 

2. Certification Statement. All contractors and subcontractors identified in a storm water pollution prevention plan in accordance with paragraph 1 
above shall sign a copy of the following certification statement before conducting an)' professional service at the site identified in the storm waler 
pollution prevention plan: 

"I certify under penalty of law that I understand the terms and conditions of the general National Pollutant Discharge Elimination System 
(NPOESJ permit (ILR10) thai authorizes the storm water discharges assodatedwith industrial activity from the construction site identified as 
part of this certification." 

The certification must include the name and title of the person providing the signature in accordance with Part VI.G ot this permit the name, 
address and telephone number of the contracting firm; the address (or other identifying description) of the site; and the date the certification is made, 

Part V. RETENTION OF RECORDS 

A. The permittee sha ll retain copies of storm water pollution prevention plans and all reports and notices required by this permit. and records of all data used 
to complete the Notice of Intent to be covered by this permit, fo r a period of at least three years from the date that the permit coverage expires or is 
terminated. This period may be extended by request of the Agency at any time. 

B. The permittee shall retain a copy of the storm water pollution prevention plan and any revisions to said plan required by this permit at the construction site 
from the date of project initiation to the date o f final stabilization. 

Part VI. STANDARD PERMIT CONDITIONS 

A. Duty to Comply, The permittee must comply with all conditions of this permit. Any permit noncompliance constitutes a violation of the Illinois 
Environmental Protection Act and the CWA and is grounds for enforcement action; for permit termination, revocation and reissuance, or modification; or 
for denial of a permit renewal application. 

B. Continuation of the Expired General Permit. This permit expires five years from the date of issuance. M expired general permit continues in force and 
effect until a new general permit or an individual permit is issued. Only those facilities authorized to discharge under the expiring general permit are 
covered by the continued permit. 

c. Need to halt or reduce activity not a defense. It shall not be a defense for a permittee in an enforcement action that it would have been necessary to 
halt or reduce the permitted activity in order to maintain compliance with the conditions of this permit 

D. Duty to Mitigate, The permittee shall take all reasonable steps to minimize or prevent an}' discharge in violation of this permit which has a reasonable 
likelihood of adversely affecting human health or the environment 
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E. Duty to Provide Informat ion. The permittee shall furnish within a reasonable ~me to the ..o.gencyor local agency approving sediment and erosion control 
plans, grading plans, or storm water management plans; or in the case of a storm water discharge associated with industrial activity which discharges 
through a municipal separate storm sewer system with an NPDES permit. to the municipal operator of the system, any information which is requested to 
determine compliance with this permit. Upon request. the permittee shall also furnish to the Agency or local agency approving sediment and erosion 
control plans, gradmg plans, or storm water management plans: or in the case of a stann water discharge associated with Industrial activity which 
discharges through a municipal separate storm sewer system with an NPDES permit, to the municipal operator of the system, copies of all records 
required to be kepi by this permit. 

F. Other Information. When the permittee becomes aware that he or she failed to submit any relevant facts or submitted incorrect information in the Notice 
of Intent or in any other report to the Agency, he or she shall prompUy submit such facts or information. 

G. Signatory Requirements . All Notices of Intent, storm water pollution preventicn plans, reports, certificationsorlnformation either submitted to the Agency 
or the operator of a large or medium municipal separate storm sewer system, or tha t this permit requires be maintained by the permittee, shall be signed. 

1. All Notices of Intent shall be signed as follows: 

o 
D 

o 
o 
o 

a. For a corporation: by a responsible corporat~ officer. For the purpose of this section, a responsible corporate officer means: (1) a president, D 
secretary, treasurer, or vice-president of the corporation in charge of a prinCipal business function, or any other person who perionns similar 
policy or decision·making functions for the corporation: or (2) any person authorized 10 sign documents that has been assigned or delegated 
said authority in accordance with corporate procedures; 

b. For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or 

c. For a municipality, State, Federal, or other public agency: by either a principal executive officer or ranking elected official. For purposes of this 
section , a principal executive officer of a Federal agency includes (1) the chief executive officer of the agency, or (2) a senior executive officer 
having responsibility for the overall operations of a principal geographic unit of the agency. 

2. All reports required by the permit and other information requested by the Agency shall be signed by a person described above or by a duly 
authorized representative of that person. A person is a duly authorized representative only if: 

o 

a. The authorization is made in writing by a person described above and submitted to the Agency. D 
b. The authorization specifies either an individual or a position having responsibility for the overall operation of the regulated facility or activity, 

such as the position of manager, operator, superintendent, or position of equivalent responsibility or an individual or position having overall 
responsibility for environmental matters for the company. (A duly authorized representative may thus be either a named individual or any 0 
individual occupying a named position) . 

c. Changes to Authorization. If an authorizati on under Part I.C (Authorization) is no longer accurate because a different individual or pOsition 
has responsibility for the overall operation of the construction site, a new authorization satisfying the requirements of Part I.e must be submitted n 
to the Agency prior to or together with any reports, information, or applications to be signed by an authorized representative. U 

d. Certification. Any person signing documents under this Part shall make the fo,lowing certification: 

"I certify under penalty o f law that this document and all attachments were p~epared under my direction or supervision in accordance with 
a system designed to assure that qua lined personnel properly gathered and evaluated the infonnalion submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for gathering the infcrmation, the lnforma~on 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including Ihe possibility of fine and imprisonment for knowing violations." 

H. Penalties for Falsification of Reports. Section 309(cX4) of the Clean Water Act provides that any person who knowingly makes any false material 
statement, representation , or certification in any record or other document submitted or required to be maintained under this permit. including reports of 
compliance or noncompliance shall, upon conviction , b~ punished by a fine of not more than $10.000, or by imprisonment for not more than 2 years. or by 
both. Section 44(j )( 4) and (5) of the Environmental Protection Act provides thai any person who knowingly makes any false statement. representation, or 
certification in an applica tion form. orfonn pertaining to a NPDES permi t commits a Class A misdemeanor, and in addition to any other penalties provided 
by law is subject to a fine not to exceed $10,000 for each day of violation. 

I. Penalties for Falsification of Monitoring Systems. The CWA provides that any person who falsifies. tampers with, or knowingly renders inaCOJrale any 
monitoring device or method required to be maintained under this permit shall, upon conviction , be punished by fines and imprisonment described in 
Section 309 of the CWA. The Environmental Protection Act provides that any person who knowingly renders inaccurate any monitoring device or record 
required in connection with any NPDES permit orwith any discharge which is subject to the provisions of subsection (f)of Section 12 of the Act commits a 
Class A misdemeanor, and in addition to any other penalties provided by law is subject to a fine not to exceed $10,000 for each day of violation. 

J. Oil and Hazardous Substance Liability. Nothing in this permit shall be construed to preclude the institution o f any legal action or relieve the permittee 
from any responsibilities. liabilities, or penalties to which the permittee is or may be subject under section 311 of the CWA. 

K. Property Rights. The issuance of this permit does not convey any property rights of any sort, nor any exclusive privileges, nor does it authorize any injury 
to private property nor any invasion of personal rights. nor any infringement of Federal , State or local laws or regulations. 

L. Severability. The provisions of this permit are severable, and if any provision of this permit. or the application of any provision of this permit to any 
circumstance, is held invalid, the application of such provision to other circumstances, and the remainder of this permit shall not be affected thereby. 

o 

D 

o 

o 
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M. Transfers. This permit is not transferable to any person except after notice to the Agency. The Agency may require the discharger to apply for and obtain 
an individual NPOES permit as stated in Part I.e (Authorization). 

N. Requiring an Indiv idual Permit or an Alternative General Perm it. 

I. The Agency may require any person authorized by this permit to apply for and/or obtain either an individual NPDES permit or an alternative NPOES 
general permit. Any interested person may pettion the Agency to take action und2r this paragraph. Where the Agency requires a discharger 
authorized to discharge under this permit to apply for an individual NPOES permit, the Agency shall notify the discharger in writing that a permit 
application is required. This notification shall Include a brief statement of the reasons for this decision. an application form, a statement setting a 
deadline for the discharger to file the application, and a statement that on the effective date of the individual NPDES permit or the alternative 
general permit as it applies to the individual permittee, coverage under this general pennit shall automatically terminate. Applications shall be 
submitted to the Agency indica ted In Part 11.0 (Where 10 Submit) of this permit The Agency may gran l additional time to submit the application 
upon request of the applicant. If a discharger fails to submit in a timely manner an individual NPOES permit application as required by the Agency 
under this paragraph. then the applicability of this permit to the individual NPDES permittee is automatica lly terminated at the end of the day 
specified by the Agency for application submittal. The Agency may require an individual NPDES permit based on: 

a. information received which indicates the receiving water may be of particular biological significance pursuant to 35 III. Adm. Code 
302.105(dX6): 

b. whether the receiving waters are impaired waters for suspended solids, turbidity or siltation as identified by the Agency's 303(d) listing; 

c. size of construction site. proximity of site to the receiving stream, etc. 

The Agency may also require monitoring of any storm water discharge from any site to determine whether an individual permit is required. 

2. Any discharger authorized by this permit may request to be excluded from the coverage of this permit by applying for an Individual permit. In such 
cases, the permittee shall submit an individual application in accordance with the requirements of 40 CFR 122.26(c)(1Xii), with reasons supporting 
the request. 10 the Agency at the address indicated in Part 11.0 (Where to Submit) of this permit The request may be granted by issuance of any 
Individual permit or an altemative general permit if the reasons cited by the permittee are adequate to support the request. 

3. When an individual NPDES pennit is issued to a discharger otherwise subject to this permit. or the discharger is authorized to discharge under an 
alternative NPDES general permil the applicability of this permit 10 the individual NPDES permittee is automatically terminated on the effective date 
of the individual permit or the date of authorization of coverage under the alternative general permit, whichever the case may be. When an individual 
NPDES permi t is denied to a discharger otherwise subject to this permit. or the discharger is denied for coverage under an alternative NPOES 
general permit, the applicability of this permit to the individual NPDES permittee remains in effect, unless otherwise specified by the Agency. 

O. State/Envlronmental Laws. No condition of this permit shall release the permittee From any responsibility or requirements under other environmental 
statutes or regulations. 

P. Proper Operation and Maintenance. The permittee shall at aU times properly operate ard maintain aU facilities and systems of treatment and control 
(and related appurtenances) which are installed or used by the permittee to achieve compliance with the conditions of this permit and with the 
requirements of storm water pollution prevention plans. Proper operation and maintenance also includes adequate laboratory controls and appropriate 
quality assurance procedures. Proper operation and maintenance requires the operation of backup or auxiliary facilities or similar systems. installed by a 
permittee only when necessary to achieve compliance with the conditions of the permit 

Q. Inspect ion and Entry. The permittee shall allow the IEPA. or an authorized representative upon presentation of a-edenlials and olherdocuments as may 
be required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or conducted. orwhere records must be kept under the conditions 
of this permit; 

2. Have access to and copy at reasonable limes. any records that must be kept under the conditions of this permit 

3. Inspect at reasonable times any facilities. equipment (including monitoring and control equipment), practices. or operations regulated or required 
under this permit: and 

4. Sample or manitor at reasonable times, for the purposes o f assuring permit compliance or as otherwise authorized by the Clean Water Act, any 
substances or parameters at any location. 

R. Permit Ac tions. This permit may be modified. revoked and reissued, or terminated for cause. The filing of a request by the permittee for a permit 
modification. revocation and reissuance . or termination, or a notification of planned changes or anticipated noncompliance does not stay any permit 
condition . 

Part VII . REOPENER CLAUSE 

A. If there is evidence indicating potential or realized impacts on water quality due to any storm water discharge associated with industrial activity covered by 
this permit, the discharger may be required to obtain an individual permit or an altemative general permitin accordance with Part I.C (Authorization)ofthis 
permit or the permit may be modified to include different limitations and/or requirements. 

B. Permit modification or revocation wilt be conducted according to provisions of 35 III. Adm. Code. SubtiUe C. Chapter I and the provisions of 40 CFR 
122.62. 122.63, 122.64 and 124.5 and any other applicable public participa tion procedures. 
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C. The Agency will reopen and modify this pennit under the following circumstances: 

1. the U.S. EPA amends its regulations conceming public participation; 

2. a court of competent jurisdiction binding in the State of Illinois or the .,... Circuit Court of Appeals issues an order necessitating a modification of public 
participation for general pennits; or 

3. to incorporate lederally required modifications to the substantive requirements of this pennit. 

Part VIII. DEFINITIONS 

·8~" means the Illinois Environmental Protection Agency. 

"Best Management Practices" rBMPs") means schedules of activities, prohibitions of practices, main tenance procedures, and other management 
practices to prevent or reduce the pollution of waters of the United Stales. BMPs also include treatment requirements. operating procedures. and 
practices to control construction site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material storage. 

"Commencement of Construction or Demolition Activities" The Initial disturbance of soils associated with clearing, grading, or excavating activities or other 
construction or demolition activities. 

"~" means Clean Water Act (formerly referred to as the Federal Waler Pollution Control Act or Federal Water Pollution Control Act Amendments of 
1972) Pub. l . 92·500. as amended Pub. L. 95·217. Pub. L. 95-576. Pub. l. (96-483 and Pub. l. 97· 117, 33 U.S.C. 1251 et seq.). 

"Dedicated portable asphalt plant" A portable asphalt plant that is located on or contiguous to a construction site and that provides asphalt only to the 
construction site that the plant is located on or adjacent to. The tenn dedicated portable asphalt plant does not Include facilities that are subject to the 
asphalt emulsion effluent limitation guideline at 40 CFR 443. 

~Dedicated portable concrete planr A portable concrete plant that is located on or con liguoos to a construction site and that provides concrete only to the 
construction site tha t the plant is located on or adjacent to. 

~Dedicated sand or gravel operation" An operation that produces sand andlor gravel for c; single construction project. 

"~ means the Director of the Illinois Environmental Protection Agency or an authorized representative. 

"Final Stabilization" means that all soil disturbing activities at the site have been completed, and either of the two folloW1ng conditions are met 

(i) A uniform (e.g., evenly distributed, without large bare areas) perennial vegetative cover with a density of 70 percent of the native baCkground 
vegetative cover for the area has been established on all unpaved areas and areas not covered by permanent structures, or 

(iI) Equivalent permanent stabilization measures (such as the use of nprap, gabions, or geotextiles) have been employed. 

For individual lots in residential construction. final stabilization means that either: 

(i) The homebuilder has completed final stabilization as specified above, or 

(ii) The homebuilder has established temporary stabilization Including perimeter control:; for an individual 101 prior 10 occupation of the home by the 
homeowner and informing the homeowner of the need for. and benefits of. final stabilization. 

"Large and Medium municipal separate storm sewer system" means all municipal separate storm sewers Iha t are either. 

(i) Located in an incorporated place (city) with a population of 100,000 or more as determined by the latest Decennial Census by the Bureau of Census 
(these cities are listed in Appendices F and G of 40 CFR Part 122); or 

(ii) Located in the counties with unincorporated urbanized populations of 100,000 or more, excepl municipal separate storm sewers that are located in 
the incorporated places. townships or lawns within such counties (these counties are listed in Appendices H and I of 40 CFR Part 122); or 

(iii) Owned or operated by a municipality other than those described in paragraph (0 or (ii)and that are designated by the Director as part of the large or 
medium municipal separate storm sewer system. 

"NOt" means notice o f intent to be covered by this permit (see Part 1/ of this permil) 

"Poin t Source" means any discernible. confined. and discrete conveyance. induding but nollimited to, any pipe, ditch. channel , tunnel, conduit. well, 
discrete fissure, container. rolling stock, concentrated animal feeding operation. landfill leachate collection system, vesse{ or other Roating craft from which 
pollutants are or may be discharges. This lerm does nOllnclude return flows from irrigated agriculture or agricultural storm water runoff. 

"Runoff coefficient" means the fraction of total rainfall that will appear althe conveyance as runoff. 

RStoan Water" means storm water runoff. snow melt runoff. and surface runoff and drainage. 
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~Slorm Water Associated with Industrial Activity'" means the discharge from any conveyance which is used for collecting and conveying storm waler and 
which is directly related to manufacturing, processing or raw materials storage areas at an industrial plant. The term does nol include discharges from 
facilities or activities excluded from the NPDES program. For the categories of industries Identi fied in subparagraphs (I) through (x)ofthis subsection. the 
term includes, but is not limited 10. storm water discharges from industrial plant yards: Immediate access roads and rait lines used or b"aveled by carriers of 
raw materials, manufactured products. waste malerial, or by·products used or created by the faci lity; material handling siles; refuse sites; sites used for the 
application or disposal of process waste waters (as defined at 40 CFR 401); sites used for the storage and maintenance of material handling equipment: 
siles used for residual treatment. storage, or disposal: shipping and receiving areas: manufacturing buildings; storage areas (induding tank farms) for raw 
materials, and intermediate and finished products; and areas where industrial activity has taken place in the past and significant materials remain and are 
exposed to storm water. For the categories of industries identified in subparagraph (xi), the term indudes only storm water discharges from all areas 
listed in the previous sentence (except access roads)where material handling equipment or activities, raw materials, intermediate products, final products, 
waste materials, by-products , or industrial machinery are exposed to storm waler. For the purposes of this paragraph. material handling activities indude 
the storage, loading and unloading. transportation, or conveyance of any raw material, intermediate product, finished product. by-product or waste 
product The term exdudes areas located on plant lands separate from the plant's industrial activities, such as office buildings and accompanying parking 
lots as long as the drainage from the exduded areas is not mixed with storm water drained from the above described areas. Industrial facilities (including 
industrial facilities Ihat are Federally or municipally owned or operated that meet the deScription of the facil ities listed in this paragraph (i)- (xi» include 
those facilities designated under 40 CFR 122.26(aX1 ~:v). The following categories of faci lities are considered to be engaging in industrial activity~ for 
purposes of this subsection: 

(i) Facilities subject to storm water effluent limitations guidelines. new source performance standards, or toxic pollutant effluent standards under 40 CFR 
Subchapler N (except facilities with toxic pollutant effluent standards which are exempted under category (xi) of this paragraph): 

(ii) Facilities classified as Standard Industrial ClaSSifications 24 (except 2434). 26 (except 265 and 267). 28. 29, 31 1, 32. 33, 3441. 373; 

(iii) Facilities classified as Standard Industrial Classifications 10 through 14 (mineral industry) including active or inactive mining operations (except for 
areas of coal mining operations meeting the definition of a reclamation area under 40 CFR 434.11(1» and oil and gas exploration , production, 
processing, or treatment operations, or transmission facilities that discharge storm watercontaminaled by contact with or that has come into contact 
with, any overburden, raw material. in termediate products. finished products. byproducts or waste products located on the site of such operations: 
inactive mining operations are mining sites Ihat are nol being actively mined. but which have an identifiable owner/operator. 

(iv) Hazardous waste treatment, storage. or disposal facilities. including those that are operating under interim status or a permit under Subtitle C of 
ReRA: 

(v) Landfills. land application sites. and open dumps tha t have received any industrial wastes (waste that is received from any of the facilities described 
under this subsection) including those that are subject to regulation under Subtitle D of RCRA; 

(vi) Facilities involved in the recycling of materials. including metal scrapyards, battery reclaimers. salvage yards, and automobile junkyards. including 
but limited to those dassified as Standard Industrial Classification 5015 and 5093: 

(vii) Steam electric power generating facilities. including coal handling sites; 

(viii) Transportation facilities classified as Standard Industrial Classifications 40, 41 , 42.44, and 45 which have vehide maintenance shops, equipment 
cleaning operations. or airport deicing operations. Only those portions of the facility th3t are either involved in vehicle maintenance (including vehicle 
rehabilitation, mechanical repairs. painting, fueli ng, and lubricaHon), equipment cleaning operations, airport deicing operations. or which are 
otherwise identified under subparagraphs (i}-{vH) or (lx}-(xj) of this subsection are associated with industrial activity; 

(ix) Treatment works treating domestic sewage or any other sewage sludge orwaslewater treatment device or system. used in the storage treatment, 
recycl ing. and reclamation of municipal or domestic 5e\vage. including land dedicated to the disposal of sewage sludge that are located within the 
confines of the facitity, with a design now of 1.0 mgd or more, or required 10 have an approved pretreabnent program under 40 CFR 403. Not 
included are farm lands. domestic gardens or lands used. for sludge management where sludge is beneficially reused and which are not physically 
located in the confines of the facility. or areas that are in compliance with 40 CFR 503; 

(x) Construction activity including clearing . grading and excavation activities except: operations that result in the disturbance of less than one acre of 
tolalland area which are not part of a larger common plan of development or sale unless otherwise designated by the Agency pursuant to Part l.B.1. 

(xi) Facilities under Standard Industrial Classifications 20,21 ,22.23,2434,25.265.267.27, 283,31 (except 311),34 (excepl 344 1),35.36.37 (except 
373).38,39,4221-25. (and which are not olhe(\V1se included within categories (i}-{x)). 

"Waters~ mean all accumulations otwater, surface and underground. natural, and artificial, public and private. or parts thereof. which are wholly or partially 
within. now through. or border upon the State of Illinois, except that sewers and treatment w::>rk.s are not included except as specially mentioned: provided. 
that nothing herein contained shall authorize the use of natural or otherwise protected waters as sewers or ueatment works except that in-stream aeration 
under Agency permit is allowable. 
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Illinois Environmental Protection Agency 
Page 1 of3 

Bureau of Water • 1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

Division of Water Pollution Control 
Notice of Intent (NOI) for General Permit 

to Discharge Storm Water Associated with Construction Site Activities 

This fil/able form may be completed online, a copy saved locally, printed and signed before it is submitted to the Permit 
Section at the above address. 

For Office Use Only 

OWNER INFORMATION Permit No. ILR 1 0 
Company/OwnerName: ______________________________________________ _ 

Mailing Address: Phone: _________ _ 

City: State: Zip: -----
Fax: _________ _ 

Contact Person: E-mail: ______________ _ 

Owner Type (select one) 

CONTRACTOR INFORMATION MS4 Community: 0 Yes 0 No 

Contractor Name: 

Mailing Address: Phone: ________________ _ 

City: State: Zip: Fax: ----- -------
CONSTRUCTION SITE INFORMATION 

Select One: 0 New 0 Change of information for: ILR10 

Project Name: ______________________________________________ _ County: 

Street Address: City: 

Latitude: Longitude: 

(Oeg) (Min) (Sec) (Oeg) 

Approximate Construction Start Date ____________ _ 

Total size of construction site in acres: ---

IL Zip: -----

(Min) (Sec) Section Township Range 

Approximate Construction End Date 

~--======----, 
Fee Schedule for Construction Sites: 

If less than 1 acre, is the site part of a larger common plan of development? Less than 5 acres - $250 
5 or more acres - $750 

DYes ONo 

STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 
Has the SWPPP been submitted to the Agency? DYes 0 No 

(Submit SWPPP electronically to: epa.constilr10swppp@illinois.gov) 

Location of SWPPP for viewing: Address: __________________________________ _ City: ------
SWPPP contact information: Inspector qualifications: 

Contact Name: ----------------------
Phone: ________________ __ Fax: E-mail: ----------------------
Project inspector, if different from above Inspector qualifications: 

Inspecto~s Name: __________________________________________________ _ 

Phone: ________________ __ Fax: -------------- E-mail: ---------------------
IL 532 2104 WPC 623 
Rev 5110 

This Agency is authorized to require this information under Section 4 and Title X of the Environmental Protection Act (41 5 ILes 5/4, 5139). Failure to 
disclose this information may result in: a civil penalty of nOllO ellceed $50,000 for the violation and an additional civil penalty of oot to exceed S10,000 for 
each day during which the violation continues (41 5 ILCS 5(42) and may also prevent This form from being processed and could result In your applicaTion 
being denied. This form has been approved by the Forms Management Center. 



TYPE OF CONSTRUCTION (select one) 
Construction Type __________ _ 

SIC Code: 

Type a detailed description of the project: 

HISTORIC PRESERVATION AND ENDANGERED SPECIES COMPLIANCE 
Has the project been submitted to the following state agencies to satisfy applicable requirements for compliance with 
Illinois law on: 

Historic Preservation Agency 

Endangered Species 

DYes 

DYes 

RECEIVING WATER INFORMATION 

DNa 

D Na 

Does your storm water discharge directly to: 0 Waters of the State or 0 Storm Sewer 

Owner of storm sewer system: 

Name of closest receiv ing water body to which you discharge: 

Mail completed form to: Illinois Environmental Protection Agency 
Division of Water Pollution Control 
Attn: Permit Section 
Post Office Box 19276 
Springfield, Illinois 62794·9276 
or call (217) 782·0610 
FAX: (217) 782·9891 

Or submit electronically to: epa.constilr10swppp@illinoi§"9.ov 

Page 2 of 3 

I certify under penalty of law that this document and all attachments were prepared under my direction and supervision 
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage this system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowtedge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment. In addition, I certify that the provisions of the permit, including the development and implementation 
of a storm water pollution prevention plan and a monitoring program plan, will be complied with. 

Any person who knowingly makes a false, fictitious, Dr fraudulent material statement, orally or in writing, to the Illinois EPA 
commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (4151LCS 5I44(h)) 

Owner Signature: Date: 

Printed Name: Title: 
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INSTRUCTIONS FOR COMPLETION OF CONSTRUCTION ACTIVITY NOTICE OF INTENT (NOI) FORM 

Submit original, electronic or facsimile copies. Facsimile andlor electronic copies should be followed-up with submission 
of an original signature copy as soon as possible. Please write "copy" under the "For Office Use Only" box in the upper 
right hand corner of the first page. 

This fillable form may be completed online, a copy saved locally, printed and signed before it is submitted to the 
Permit Section at: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
Permit Section 
Post Office Box 19276 
Springfield, Illinois 62794-9276 
or call (217) 782-0610 
FAX: (2 17) 782-9891 

Or submit electronically to: >,pa.cQnstilr10swRPp@illinois.gov 

Reports must be typed or printed legibly and signed. 

Any facility that is not presently covered by the General NPDES Permit for Storm Water Discharges From 
Construction Site Activities is considered a new facil ity. 

If this is a change in your facility information, renewal, etc., please fill in your permit number on the appropriate line, 
changes of information or permit renewal notifications do not require a fee. 

NOTE: FACtLlTY LOCATtON tS NOT NECESSARtL Y THE FACtLlTY MAt LING ADDRESS, BUT SHOULD 
DESCRIBE WHERE THE FACILITY IS LOCATED. 

Use the formats given in the fo llowing examples for correct form completion . 

Section 
Township 
Range 

Example 

12 
12N 
12W 

Format 

1 or 2 numerical digits 
1 or 2 numerical digits followed by "N" or "s" 
1 or 2 numerical digits followed by "E" or "W' 

For the Name of Closest Receiving Waters, do not use terms such as ditch or channel. For unnamed tributaries, use 
terms which include at least a named main tributary such as "Unnamed Tributary to Sugar Creek to Sangamon River." 

Submission of initial fee and an electronic submission of Storm Water Pollution Prevention Plan (SWPPP) for Initial 
Permit prior to the Notice of Intent being considered complete for coverage by the ILR 10 General Permits. Please 
make checks payable to: Illinois EPA at the above address. 

Construction sites with less than 5 acres of land disturbance - fee is $250. 

Construction sites with 5 or more acres of land disturbance - fee is $750. 

SWPPP should be submitted electronically to: ~r&k-Q!lstilr1 OswDpR@j))inois.gov When submitting electronically. use 
Project Name and City as Indicated on NOI form. 
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given location along an existing road. Culvert 
protection may be necessary where access . 
road construction occurs adjacent to an eXisting road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (1) 

Champaign and Vermilion 
County, Illinois 

1.)2: j., 
Q 

Legend 
• Turbine 

o Substation 

J-

.ft. 

.. Point of Interconnect 

o O+M Buikling 

==-==:II Access Road 

- Culvert Protection 

- Perimeter Control 

D laydown Area 

--- Colk!ction System 

_. - Transmission Line 

C Project Boundary 

-+- Railroad 

(QJJCounty Boundary 

~Stream 

[). Wetland 

Not to Scale 

Subject to Field Verification 



nvenergy 
Roadside ditches may be present at any 
given location along an existing road. Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road . 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (2) 

Champaign County. Illinois 

r J-
~ 

'" }J; 

( 

tf .. 

Legend 
• Turbine 

o Substation 

JW 

.... Point of Interconnect 
o O+M Bui lding 

~ Access Road 

- Culvert Protection 

- Perimeter Control 

o Laydown Area 

--- CoI"ction System 

- - - Transmission Line 

C Project Boundary 

-+- Railroad 

1;= I county Boundary 

~Stream 

[;> Wetland 

Notto Scale 

Subject to Field Verification 

, .+, 
• fiR 

J 



o 

J 

o 

J 

Invenergy 
Roadside ditches may be present at any 
given location along an existing road. Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (3) 

Champaign and Vermilion 
County, Illinois 

:r: 

~ t;'{' 

Legend 
• Turbine 

D Substation 

/-

J'-' 

... Point of Interconnect 

D O+M Building 

=-=- Access Road 

- Culvert Protection 

- Perimeter Control 

o Laydown Area 

C Project Boundary 

- -- Collection System 

- - - Transmission line 

-+- Railroad 

I ~county Boundary 
...r..,,-.... Stream 

[;> Wetland 

Not to Scale 

Subject to Field Verification 



Invenergy 
-=-= --- -

Roadside ditches may be present at any 
given location along an existing road . Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road . 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (4) 

Vermilion County, Illinois 

;-.., 

~ c.,L ~ 

< 

.. 

Legend 
• Turbine 

o SLilstation 

1-

-'" 

... Point of Interconnect 

o O+M Building 

~ Access Road 

- Culvert Protection 

- Perimeter Control 

o Laydown Area 
- - - Collection System 

- - - Transmission Line 

C Project Boundary 

-+- Railroad 

IlCIeounty Boundary 
--- Stream 
o Wetland 

Not to Scale 

Subject to Field Verification 

" .+. 



o 

o 
o 

J 

J 
J 

Invenergy 
Roadside ditches may be present at any 

~;.;JU;':';;.;j;""'1il given location along an existing road. Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (5) 

Vermilion County, Illinois 

I! 
-N 

y:;; 
~ ~ 

( 

Legend 
• Turbine 

o Substation 

1-

.A 

..... Pointof Interconnect 

o O+M Buikling 

=-=:::II Access Road 

- Culvert Protection 

- Perimeter Control 

o Laydown Area 

- - - Collection System 

- - - Transmission line 

C Projecl Boundary 

---+- Railroad 

~County Boundary 

""'- Stream 

B Wetland 

Not to Scale 

Subject to Field Verification 

, .+, 
, 



Roadside ditches may be present at any 
given location along an existing road . Culvert 

I protection may be necessary where access nvenergy road construction occurs adjacent to an existing road . 
Erosion control plan for transmission line is pending. 
~~~~~~~ 

420000 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (6) 

Champaign and Vermilion 
County. Illinois 

";f :M. 

~ ~ :.r 
( 

.. 

Legend 
• Turbine 

o Substation 

1 

.A 

.... Point of Interconnect 

o O+M Building 

=-==- Access Road 

- OJlvert Protection 

- Perimeter Control 

D Laydown Area 

- - - Collection System 

- - - Transmission Line 

C Project Boundary 

--t- Rail road 
!CCounty Boundary 

--- Stream 
o Wetland 

Not to Scale 

Subject to Field Verification 

" w+. 
• 

D 

c 



o 
o 

o 

o 
o 
L1 

o 
J 

J 

Invenergy 
- - -~ - - ---== == ,,-----=-----=--===-----=-- -

420000 

Roadside ditches may be present at any 
given location along an existing road. Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
. Plan (7) 

Champaign and Vermilion 
County, Illinois 

I' +' 

'\ V' 

P 

Legend 
• Turbine 

o Substation 

1-

~ 

... Point of Interconnect 

o O+M Buikling 

=-==- Access Road 

- Culvert Protection 

- Perimeter Control 

D Laydown Area 

- . - Colklction System 

_ . - Transmission line 

C Project Boundary 

-4- Railroad 

CIDCounty Boundary 

-n,........ Stream 

23 Wetland 

Not to Scale 

Subject to Field Verification 

liR 



ii , 

nvenergy 
- -==-~- ~- -- -- - -

426000 

Roadside ditches may be present at any 
given location along an existing road . Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (8) 

Vermilion County, Illinois 

"-

Ji 
R 
'" 

Legend 

• Turbine 

o Substation 

1-

~ 

... Point of Interconnect 

o O+M Building 

=-=- Access Road 

- Culvert Protection 

- Perimeter Control 

D Laydown Area 
- - - Collection System 

- - - Transmission Line 

C Project Boundary 

~Railroad 

~County Boundary 
---......... Stream 

o Wetland 

Not to Scale 

Subject to Field Verification 

" .+. 
, fill 

J 

] 

] 

I 



o 
I] 

o 

o 

o 
J 
o 
o 
J 

J 

Roadside ditches may be present at any 
.... _""' __ -.i .... _ 'II1 given location along an existing road. Culvert 

Invenergy protection may be necessary where access 
road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (9) 

Vermilion County, Illinois 

" 

~ ,( 

r, 

~ 
< 

Legend 
• Turbine 

o Substation 

1-

.,JV 

.A. Point of Interconnect 

o O+M Building 

::::-=::::::II Access Road 

- Culvert Protection 

- Perimeter Control 

o Laydown Area 
- - - Collection System 

- - - Transmission Line 

C Project Bourdary 

-t- Railroad 

~County Boundary 

---- Stream 
[2> Wetland 

Not to Scale 

Subject to Field Verification 



0 
0 
0 
= 
~ .. 

Roadside ditches may be present at any 
~:.... .... _ ........... given location along an existing road. Culvert 

I protection may be necessary where access 

nvene road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

426000 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (10) 

Vermilion County, Illinois 

-... 
~ 

'\ 'K 

..I'-

Legend 

• Turbine 

D Substation 
J,. Point of Interconnect 

D O+M BuikJing 
=-=- Access Road 

- Culvert Protection 

- Perimeter Control 

D Laydown Area 

- - - Colklction System 

- - - Transmission line 

C Projed Boundary 

~ Railroad 

li= ' eounty Boundary 

~Stream 

[;> Wetland 

Not to Scale 

Subject to Field Verification 

" w+. 
, 

I 

0 
0 
D 

~ 



J 

o 
o 

J 

J u 

0 
J 
J 

J 

J 

j , . 
i 
1 
.~ , 
.~ 

< 

" ~ ., , 
~ 

Roadside ditches may be present at any 
iiiiiiiiiiiiiiiiiiiiiiiii"'ill given location along an existing road. Culvert 

I protection may be necessary where access nvenergy road construction occurs adjacent to an existing road. 
Erosion control plan for transmission line is pending. 

= = 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (11) 

Vermilion County, Illinois 

'" J.l :NJ. Jl 

r.., 
r 

~ '\ 

. 0 

Legend 
• Turbine 

D Substation 

.J<. 

.&. Pointof Interconnect 

D O+M Building 

=-::::3 Access Road 

- Culvert Protection 

- Perimeter Control 
D Laydown Area 

- - - Collection System 

-.- Transmission Line 

C Project Boundary 

-+- Railroad 

~County Boundary 

-- Stream 
[;> Wetland 

Not to Scale 

Subjectto Field Verification 



o 
g ., 
~ 

Invener 
Roadside ditches may be present at any 
given location along an existing road . Culvert 
protection may be necessary where access 
road construction occurs adjacent to an existing road . 
Erosion control plan for transmission line is pending. 

California Ridge 
Wind Energy Center 

Erosion Control 
Plan (12) 

Vermilion County, Il lino is 

+- J-
"" 

.. 

Legend 
• Turbine 

o Substation 

.A 

A Pointof Interconnect 

o O+M Building 

=-=- Access Road 

- Culvert Protection 

- Perimeter Control 
- - - Transmission line 

D Laydown Area 

- - - Collection System 

C Project Boundary 

-+- Railroad 

~County Boundary 

~Stream 

o Wetland 

Not to Scale 

Subject to Field Verification 

" .+. 
• fiR 



o 
o 
J 
o 
o 
] 

J 
o 
o 

o 
J 
o 
U 

California Ridge Wind Energy Project 

Stormwater Pollution Prevention Plan 

Appendix D 

Erosion Control Details 

June 2011 





] 

LOCATION OF" SILT FENCE 
AT TQE Of !IOADWAY EMBANKMENT 

o 

J 

] 

! rr. -.l.D8TM PmT 
AT Ii fT. IMIC. SPACDC 

~I 

pusneZll'rm~E-..,jI 
C 50 t.a. TDISD.£ ) 
LQCATm DI TCf' 1'1 

NL ______ U 

SILT i'ENtE. MACIIINE -SUCED' 
DESIGN GUlDELlNES, 
TQ PADTft;f, ~ ~ staT NIl; 
MAXDI.lM: CQIfJRIBlIfINa NOI ·] ~ 



c 

c 

o 

o 

""'"' .... 

~('v=: 
~ -1" ... DD'JH ... --~..;~ ~~ 

MU' J 

........... -."~ '10 ..... o..a. IIIICI 1JX1 .... 

IMSlDI: QtIIM(L WOk .• ~.:;:":":" : • . :: 

...... 

·c-.cD-·-
L'L_~ J 

'I I 
• L • l! . 

(;) 

\ oW-r-

1!!lIES: 

1,. -. II:WJIIE ....".. 

SttlJPN B_9 

at W'RS. 2S7~ MZ. ....... 

(JJ :s';":-:::: -:r:::: ,: :=~,:::: IIIJJO 
IWMIII: _ IIIID' ~"'II'I' CM' OF'.....a: ~ MIl 
~ GIXI'IDIIU"". IUaZ) IJIIlIDt nc ..:It 10 IIEP ..::a _ .......... 

Q) • - to n. -.. 20 n. IIQ, 

(DD-:l n. 
® LQCIQ'DI f1I oc:-s1IIP'M ~ tmMDn c:otnOl GlCt. 
® LOtAllDN f1I ~ ~ RmDT CONIIICII. CIMX. 

With' 

J • 



J 
1 

o 
o 
o 

o 
8 
o 
U 

J 
J 
o 
U 

J 
J 
J 

California Ridge Wind Energy Project 

Stormwater Pollution Prevention Plan 

Appendix E 
Inspection Log 

June 2011 



Initials Type Date Time A., Cd;:' to be I nSI .<, '* Inspectors should enter their initials, type, date, and time of the 
of of of of $ inspection in the blanks provided, After inspecting each shaded 

Inspector Inspection Inspection Inspection "- V> "g .!!l area', inspectors should check each box, and make any necessary 
0 ~ c: c: v> 'x c: 

'" 
' .. 

"''' " comments regarding their findings in the blanks provided below and 
'" v>.c: $ ,., ~-o -ce -" ,,- on the back of this sheet. 

c: " c: £0 'in 32 :;; ,- " c:-
" ~ al "'5 ,2 c: ' Refer to the Grand Ridge Wind Farm Project SWPPP for 
" <=-

~§ 
.t! ~ 0 

;: ",c: cC: c: O -c" n guidance during inspection of these areas at the construction site, ~~ ~g 0- ",c: ,,-
" '(i) 53 ~" 0>'" 2 c: ~" £ 

10:'.;:; 

eE 8..5 ",;: 
:s oc: "2 u c:~ ;;; 

.c 'ro c: ,., lii ,Q> 8. Q):o E-c ,- " c: 
0 ~ ~ "'.c: 0 .,.~ '" ~ 

~~ =" ~~ 00 0 
Comments: a: "'''' ~ 0 E .£: <t "- <tv> U 

- - ..........J 



n 
n 

o 
o 

o 
D 
o 

J 

J 
J 
J 

J 

California Ridge Wind Energy Project 

Appendix F 
Incidence of Non-Compliance (ION) 

Storm water Pollution Prevention Plan June 2011 





J 

n 
J 
1 

o 

o 

J 
J 
J 

J 

Page 1 of2 

Illinois Environmental Protection Agency 

Bureau of Water • 1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

Division of Water Pollution Control 
Construction Site Storm Water Discharge Incidence of Non-Compliance (ION) 

This fillable form may be completed online, a copy saved locally, printed and signed before it is submitted to the 
Compliance Assurance Section at the above address. You may email this completed form to: 
epa.swnoncomp@illinois.gov For Office Use Only 

Permittee Name: 
Permit No. ILR10'--__ -j 

Address: County: 

City: State: Zip: Phone: 

Construction Site Name: E-mail: -------------------
Latitude: Longitude: 

(Oeg) (Min) (Sec) (Oeg) (M in) (Sec) Section Township Range 

Cause of Non-Compliance 

Actions Taken to Prevent Any Further Non-Compliance 

Environmental Impact Resulting From the Non-Compliance 

Actions Taken to Reduce the Environmental Impact Resulting From the Non-Compliance 

Any person who knowingly makes a faise, fictitious, or fraudulent material statement, orally or in writing, to the Illinois EPA 
commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (4151LCS SI44(h») 

Owner Signature: Date: 

Printed Name: Title: 
This Agency is authorized to require this information under Section 4 and Title X of the Environmental Protection Act 
(415 ILeS 514, 5/39). Failure to disclose this information may result in: a civil penalty of not to exceed S50,000 for the 
violation and an additional civil penalty of not to elCceed $10,000 for each day during which the violation continues (415 
ILCS 5/42) and may also prevent this form from being processed and could result In your application being denied. This 

IL 532 2105 WPC 624 Rev. 5/2010 form has been approved by the Forms Management Center. 



DIVISION OF WATER POLLUTION CONTROL 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

FIELD OPERATIONS SECTION 

GUIDELINES FOR COMPLETION OF INCIDENCE OF NON-COMPLIANCE (ION) FORM 

Page 2 of 2 

Complete and submit this form for any violation of the Storm Water Pollution Prevention Plan observed during 
any inspection conducted, including those not required by the SWPPP. Please adhere to the following guidelines: 

Initial submission within 24 hours by email, telephone or fax (see region fax numbers) of any incidence of non
compliance for any violation. Submit email copy to: epa.swnoncomp@illinois.gov. After 24 hours notification, 
submit signed original ION within 5 days to the following address: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
Compliance Assurance #19 
Post Office Box 19276 
Springfield. Illinois 62794-9276 

FIELD OPERATIONS HEADQUARTERS 
Bruce Yurdin. Manager 
Phone: 2171782-3362 Fax: 2171785-1225 
EMAIL: epa.swnoncomp@illinois.gov 

Region 1 . ROCKFORD 
Chuck Corley. Manager 
Phone: 8151987·7760 Fax: 8151987-7005 

Region 2 . DESPLAINES 
Jay Patel. Manager 
Phone: 8471294-4000 Fax: 8471294-4058 

Region 3 - PEORIA 
Jim Kammueller, Manager 
Phone: 3091693-5463 Fax: 3091693-5467 

Region 4 - CHAMPAIGN 
Joe Koronkowski, Manager 
Phone: 2171278-5800 Fax: 217/278-5808 

Region 5 - SPRINGFIELD 
Bruce Yurdin, FOS Manager 
Phone: 2171782-3362 Fax: 2171785-1225 

Region 6 . COLLINSVILLE 
Bruce Yurdin , FOS Manager 
Phone: 2171782·3362 Fax: 2171785-1225 

Region 7- MARION 
Byron Marks, Manager 
Phone: 6181993-7200 Fax: 6181997-5467 

)_..,._L __ -r..L--II(E~O.u.t. 
--2 
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Page 1 of 2 

Illinois Environmental Protection Agency 

l Bureau of Water • 1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

Division of Water Pollution Control 
NOTICE OF TERMINATION (NOT) 

n 
1 

of Coverage under the General Permit for Storm Water Discharges Associated with 
Construction Site Activities 

This fillable form may be completed online, a copy saved locally, printed and signed before it is submitted to the Permit 
Section at the above address. 

OWNER INFORMATION Permit No. ILR 1 0 

Owner Name: 

J Owner Type (select one) 

Mailing Address: Phone: -----------------1 City: State: Zip: Fax: -----
Contact Person: ________________ _ E-mail: _____________________________ _ 

CONTRACTOR INFORMA nON 

Contractor Name: ____________________________________ __ 

Mailing Address: Phone: -----------------
City: State: Zip: Fax: -----
CONSTRUCTION SITE INFORMATION J Facility Name: _____________________ _ 

1 
] 

J 
J 

J 

J 

Street Address: _____________________________________ __ 

City: ______________________ IL Zip: _____________ County : 

NPDES Storm Water General Permit Number: ILR10 _____ _ 

Latitude: Longitude: 

(Deg) (Min) (Sec) (Deg) (Min) (Sec) Section Township Range 

DATE PROJECT HAS BEEN COMPLETED AND STABILIZED: __________________________ _ 

NOTE: Coverage under this permit cannot be terminated without the completion date. 

I certify under penalty of law that disturbed soils at the identified facility have been finally stabilized or that all storm water 
discharges associated with industrial activity from the identified facility that are authorized by an NPDES general permit have 
otherwise been eliminated. I understand that by submitting this notice of termination, that I am no longer authorized to 
discharge storm water associated with industrial activity by the general permit, and that discharging pollutants in storm water 
associated with industrial activity to Waters of the State is unlawful under the Environmental Protection Act and the Clean 
Water Act where the discharge is not authorized by an NPDES Permit. 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the II/inois EPA commits 
a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 ILCS 5/44(h)) 

Owner Signature: 

Mail completed form to: Illinois Environmental Protection Agency 
Division of Water Pollution Control 
Attn : Permit Section 
Post Office Box 19276 
Springfield, Illinois 62794-9276 

Date: 

(Do not submit additional documentation unless requested) 

This Agency is authorized to require this information under Section 4 and Title X of the Environmental Protection Act(415 ILCS 5/4, 5/39). 
Failure to disclose this inrormation may result in: a civil penalty of not to exceed $50,000 for the violation and an additional civil penalty of 

IL 532 2102 not to exceed $10,000 for each day during which the violation continues (415 ILCS 5/42) and may also prevent this form from being 
WPC 621 Rev 6110 processed and could result in your application being denied. This form has been approved by the Forms Management Center. 



Page 2 of 2 

GUIDELINES FOR COMPLETION OF NOTICE OF TERMINATION (NOT) FORM 

Please adhere to the following guidelines: 

Submil original, electronic or facsimile copies. Facsimile andlor electronic copies should be followed-up with submission 
of an original signature copy as soon as possible. 

Submit completed forms to: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
Attn: Permit Section 
Post Office Box 19276 
Springfield, Illinois 62794-9276 
or call (2 17) 782-0610 
FAX: (217) 782-9891 

Or submit electronically to: eoa.constilr10swppp@illinois.gov 

Reports must be typed or printed legibly and signed. 

r 

NOTE: FACILITY LOCATION IS NOT NECESSARILY THE FACILITY MAILING ADDRESS, BUT SHOULD DESCRIBE (1 
WHERE THE FACILITY IS LOCATED. lJ 
Use the formats given in the following examples for correct form completion . 

Section 
Township 
Range 

Example 

12 
12N 
12W 

Final stabilization has occurred when: 

Format 

1 or 2 numerical dig its 
1 or 2 numerical digits fo llowed by "N" or "5" 
1 or 2 numerical digits fo llowed by "E" or "W' 

(a) all soil disturbing activities at the site have been completed; 

(b) a uniform perennial vegetative cover with a density of 70% of the native background vegetative cover for the area has 
been established on all unpaved areas not covered by permanent structures; or 

(c) equivalent permanent stabi lization measures have been employed. 

o 
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CERTIFICATION 

I, Matt Redington, certify that this drainage report (Champaign County Drainage Study of 

Appendix I) was prepared under my direct control and supervision. The work has been 

prepared and administered in accordance with standards of reasonable professional skill 

and diligence. To the best of my knowledge and belief, the design and layout or Lhe 

proposed faci li ty is in accordance with generally accepted engineering practices as 

pertains Lo storm water runoff. This project will have minimal impact to peak now rates 

and runoff vol umes, and will pose minimal risk to adjacent public right of way or 

downstream properties. This report is intended for permitting purposes only, and is not 

intended to be used for project design. 

e'f.{J- /1 -30 - II 
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Background 

California Ridge Energy LLC (California Ridge), a wholly owned subsidiary of 

Invenergy Wind LLC (together with its subsidiaries, Invenergy), are proposing to 

construct the California Ridge Wind Energy Project (Project). The Project is located in 

the Pilot and Ogden Townships of Champaign and Vermilion counties (Figure 1). The 

Project will consist of installing \34 wind turbines and the gravel roadways associated 

with constructing and maintaining such a facility. Thirty of the turbines will be located in 

Champaign County. This report documents compliance with the Champaign County 

Stormwater Management Policy (Policy), as amended February 20, 2003. 

As required by Section 12 of the Policy, the following items are to be submitted with this 

Storm water Drainage Study: 

I. Description of before and after topography, existing drainage, grading, and 

environmental characteristics of the property; 

2. Potential impacts of development on upstream and downstream water 

resources; 

3. Erosion control plan (provided in the SWPPP as Appendix C) 

4. Explanation of minor and major drainage systems' performance up to and 

including the 100-year precipitation event; 

5. Stormwater detention or retention system designs. (Not applicable) 

These items (unless otherwise indicated above) are provided in the following Hydrologic 

Evaluation Approach and Hydrologic Evaluation sections of the report. Information on 

potential impacts to tile lines, soil conservation practices, and the need for detention are 

provided in the Additional Considerations section of the report. 
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Hydrologic Evaluation Approach 

The study area was divided in 47 subbasins, as shown in Figure 2. Wind turbines and 

access roads will be constructed in 23 of the 47 delineated subbasins. This study 

evaluates potential hydrologic or hydraulic impacts to these 23 subbasins. Primary 

considerations in this evaluation include changes to land use due to the construction of 

proposed wind turbines and access roads. 

Due to limited availability of County ditch and culvert data, it was conservatively 

assumed that County Road embankments and ditches prevent the flow of off-project site 

drainage into the project subbasins . Although it is likely that some culverts would allow 

offsite drainage into the project area, the exclusion of these drainage areas increases the 

percentage of impervious (gravel surfacing) area that would occur due to the effects of 

changing land use in project subbasins (increases to impervious area will have a more 

noticeable impact on smaller subbasin sizes). 

As specified by Section 6.1 of the Policy, watersheds less than or equal to 2,000 acres in 

area should be evaluated using the National Resources Conservation Service Technical 

Release 55 -Urban Hydrology for Small Watersheds (TR-55) methodology. The project 

subbasins meet this criterion. TR-55 provides an approach for estimating pre- and post

project peak flow rates taking into account any changes to land use, flow paths, 

hydraulic changes, and time of concentration for subbasins. 

The Policy typically excludes cropland in hydrologic analyses, as described by Section 

4.3.B. Since the Project is located entirely on agricultural land, however, including 

cropland in the model is the only way to reasonably evaluate hydrologic impacts of the 

Project. As per a conversation with John Hall, the Champaign County Planning and 

Zoning Director on Friday, June 10,20 II, the measurement for total area and 

impervious area used in any hydrologic evaluation should take into account portions of 

the lot that are devoted to cropland. 
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Figure 2 - Champaign County Subbasin Delineations 
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Hydrologic Evaluation 

The following paragraphs provide descriptions of watershed characteristics evaluated as 

part of a typical TR-55 analysis, along with the anticipated impacts to these 

characteristics due to the Project. The characteristics evaluated, which are relevant to the 

proposed project, are topography, land use, and time of concentration. Tables to describe 

these characteristics are only provided for the subbasins in which construction would 

occur (referred to in this report as 'impacted' subbasins). 

Topography is used to delineate and characterize each subbasin. The Project area is 

primarily rural and used for agriculture. Minor ridges are present in the area, as well as 

intermittent streams which may have steeper slopes in their immediate vicinities. Figure 3 

shows a close-up view of the delineation for subbasin 9 and the location of proposed 

project features within that subbasin. This figure is provided as an example to show 

typical subbasin impacts. As seen in the figure, turbine pads are located on ridges and 

access roads cross drainage ways. Existing flow paths for these drainage ways will not 

be moved or hydraulically improved as a result of this project. No sigrtificant grading 

activities are anticipated in the areas outside of the access road and turbine pad 

construction limits. 



Figure 3 - Subbasin 9 Topography and Delineation 
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Land use defines the ground cover characteristics. Changes to land use can result in 

changes to the amount of rainfall which is infiltrated into the ground and is used to 

calculate changes to stormwater runoff rates and volumes. Table 2 shows the pre- and 

post-project land use characteristics for the 'impacted' subbasins in the project area. As 

shown in this table, the post-project land use remains predominantly agricultural, and 

increases to impervious area are extremely small in relation to the size of the subbasins. 

For the sake of this analysis, it was conservatively assumed that gravel access road 

surfaces would be impervious to any storm water infiltration. Table 3 provides the change 

to impervious area as a percentage of the subbasin areas. 



Condition SubbOUlin Ag AS Developed Mowed Open Pasture Shelterbcll Shelterbelt Unmowed Woodlot Gr.1Vci Total 
ID (ComlSQ}') (Hay) • Grassland ~aler Ii • (Trees) (Shrub» Grassland/CRP 

Existing 493 2 8 16 0 0 6 0 0 0 0 525 
Proposed 49 1 2 8 16 0 0 6 0 0 0 1.6 
Existing 

2 
129 0 0 0 0 0 0 0 0 0 0 129 

Pro_d 128 0 0 0 0 0 0 0 0 0 1 
Existing 

6 
529 0 3 32 0 0 0 6 18 2 0 

590 Proposed 528 0 3 32 0 0 0 6 18 2 0.7 
Existing 

9 
232 0 0 0 0 0 0 0 16 0 0 248 

ProP-Qsed 230 0 0 0 0 0 0 0 16 0 1.6 
Ex isting 10 23 0 0 3 0 0 1 0 0 0 0 27 
Proposed 22 0 0 3 0 0 1 0 0 0 0.7 
Existing 11 78 0 0 0 0 0 0 0 0 0 0 

78 
PcoP.Qscd 77 0 0 0 0 0 0 0 0 0 0.9 
Existing 12 476 0 5 6 0 10 1 0 33 0 0 531 
Proposed 474 0 5 6 0 10 1 0 33 0 1.6 
Existing 13 123 0 3 0 0 0 5 0 7 0 0 138 
PcoP-Qsed 122 0 3 0 0 0 5 0 7 0 0.4 
Existing 

15 
250 0 1 8 0 2 0 2 0 0 0 263 

Proposed 250 0 1 8 0 2 0 2 0 0 0.3 
Existing 

17 
22 1 0 7 7 0 0 0 2 0 0 0 

237 
PropQsed 2~1 0 7 7 0 0 0 2 0 0 0.6 
Existing 18 191 0 3 0 0 0 0 0 0 0 0 194 
Proposed 190 0 3 0 0 0 0 0 0 0 0.4 
Existing 

19 
316 0 3 21 0 3 4 0 0 0 0 347 

Pml!Q d 316 0 3 21 0 3 4 0 0 0 0.5 
Existing 20 116 0 0 0 0 0 4 0 0 0 0 120 
Proposed 116 0 0 0 0 0 4 0 0 0 0.7 
Existing 

21 334 0 3 14 0 0 0 0 0 0 0 351 
ProQQscd 333 0 3 14 0 0 Q. 0 0 0 0.3 
Existing 

22 
27 1 0 7 13 0 0 0 2 16 0 0 

309 Proposed 270 0 7 13 0 0 0 2 16 0 1 
Existing 

2. 
100 0 2 12 0 0 6 0 • 1 0 125 

Prol!Q,;W !.PQ 0 2 12 0 0 6 0 4 1 0.8 
Existing 

30 
306 0 9 0 0 0 0 0 0 0 0 315 

Proposed 304 0 9 0 0 0 0 0 0 0 1.9 
Existing 

36 
84 0 2 0 0 0 2 1 3 0 0 92 

ProI1Q!<!! 83 0 2 0 0 0 2 1 3 0 0.5 
Existing 

37 
24 0 1 0 0 0 0 0 0 0 0 25 

Proposed 24 0 1 0 0 0 0 0 0 0 0.3 
Existing 

38 
478 0 4 19 0 0 6 1 18 12 0 538 

Pro_d 477 0 4 19 0 0 6 1 18 12 1 
Existing 

39 
23 0 1 1 0 3 0 0 2 0 0 

30 
Proposed 23 0 1 1 0 3 0 0 2 0 0.3 
Existing 40 

289 10 13 6 0 0 4 0 27 0 0 349 ProP.Qsed 289 10 13 6 0 0 4 0 27 0 0.3 
Existing 

4 1 
99 0 1 2 0 0 4 0 4 0 0 110 Proposed 98 0 1 2 0 0 4 0 4 0 0.8 

Table 2 - Land Use and Acreage 



~ 

J 
J Subbasin ID Area Impervious Area % Increase in 

(ac) Created (ac) Impervious Area 
1 525 1.6 0.3 

0 2 129 I 0.8 
6 590 0.7 0.1 
9 248 1.6 0.6 

0 10 27 0.7 2.6 
11 78 0.9 1.2 
12 531 1.6 0.3 

~ 13 138 0.4 0.3 
15 263 0.3 0.1 

0 
17 237 0.6 0.3 
18 194 0.4 0.2 
19 347 0.5 0.1 
20 120 0.7 0.6 
21 351 0.3 0.1 
22 309 0.3 
24 125 0.8 0.6 
30 315 1.9 0.6 
36 92 0.5 0.5 
37 25 0.3 1.2 
38 538 0.2 
39 30 0.3 1.0 
40 349 0.3 0.1 
41 ItO 0.8 0.7 

Table 3 - Impervious Area Analysis 

J 
J 



The runoff curve number (CN) is an index combining hydrologic soil group and land use 

factors. Hydrologic soil groups classify soils according to their minimum infiltration 

rate. Figure 3 shows the predominant soil types in the portion of the project area in 

Champaign County. As indicated in the Champaign County Soil Survey, the soils in the 

project site are type C'. The major land use factors that determine CN are cover type, 

condition of vegetation, and antecedent moisture condition. For this project, the only 

land use factor that would change from existing to proposed conditions would be the land 

cover (through conversion of farmland to an impervious gravel surface). 

Pre- and post-project conditions curve numbers were calculated for each of the 

' impacted' subbasins. In no case did the changes to curve number exceed two-tenths. 

Typical standard of practice is to round curve numbers to the nearest whole number and 

the TR-55 program does not allow entry to the tenth's place. Furthermore, the access 

roadway impervious areas will be disconnected from the subbasin flow paths (they would 

be very narrow corridors surrounded by much larger pervious areas). As such, any slight 

increases to subbasin impervious area will have a negligible impact to total subbasin 

storm water runoff rates or volumes. The pre- and post-project curve numbers will be the 

same for all subbasins in the project area. 

1 Soil Survey Staff, Natural Resources Conservation Service (NRCS). Soil Survey of Champaign County, Illinois. 
Website accessed June 23, 2011. <http://soildatamart.nrcs.usda.govjManu5criptsjI1019jO/champaign_I L.pdf> 

D 

o 
D 

D 

D 

D 

u 

D 

u 



,. 

JewwnJo-euIlO·"OOJq,(es 

n 
~ 

o 

[ 

[ 

c 

c 
c 
c 
U 
L 
l 



Time of concentration (Tc) is the time for runoff to travel from the hydraulically most 

distant point of the watershed to the outlet. Factors which affect the time of 

concentration include surface roughness, channel shape and flow patterns, and slope. 

Aerial photographs and contour maps were used to evaluate time of concentration. 

Figure 4 shows, as an example, the watershed delineation and longest flow path for 

subbasin 9 on an aerial background. Because the wind turbines will be constructed on 

ridges, new impervious areas will not be directly connected to main drainageways, which 

will minimize any impacts to basin timing. As shown in Figure 4, an access road crosses 

the longest flow path of subbasin 9. A small culvert would likely be built under this 

access road to maintain the existing flow path for this subbasin. Replacing 18 +/- feet of 

open channel with a similar length of culvert will have a negligible impact to the time of 

concentration for the subbasin given the total flow path length of 6,440 +/- feet for this 

subbasin. The changes occurring in subbasin 9 are typical to the changes which would 

occur in other project subbasins. From reviewing the configuration of project features on 

the delineated subbasins, it was determined that the potential impacts to time of 

concentration will be negligible for all the subbasins in the project area. 
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Figure 4 - Aerial Photo of Subbasin 9 
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Additional Considerations 

The potential impact to existing tile lines, soil conservation practices, and the need for 

detention were also evaluated as part of this study. As required by County Ordinance No. 

848, tile lines must be located and flagged prior to construction. All underground wiring 

or cabling for the Project shall be at a minimum depth of four (4) feet below grade or 

deeper if required to maintain a minimum one (I) foot clearance between the wire or 

cable and any agricultural drainage tile. Any damages to tile lines must be repaired. 

Any relocation, if required, must be designed in accordance with paragraph 7.2 of the 

Champaign County Storm water Management Policy and must be certified by a 

Professional Engineer. The land that is being developed may contain agricultural 

drainage tiles. Impacts to drainage tile due to construction of wind turbine pads should 

be minimal since they will be located on ridges. Proposed access roads will be built to 

the existing grade. Any damages due to construction of access roadways could be 

addressed through replacing any damaged tile lines. Tile line damages due to the 

construction of electric lines could be addressed through adjusting the profile of electric 

lines and replacement of damaged tile lines. 

Any soil conservation practices that are damaged by the Project shall be restored by 

California Ridge to the pre-construction condition. When trenching is required, topsoil 

shall be stripped and replaced as follows: 

• The top 12 inches of topsoil shall first be stripped from the area to be 

trenched and from an adjacent area to be used for subsoil storage. The topsoil 

shall be stored in a windrow parallel to the trench in such a manner that it will 

not become intermixed with subsoil materials. 

• All subsoil material that is removed from the trench shall be placed in the 

second adjacent stripped windrow parallel to the trench but separate from the 

topsoil windrow. 

• [n backfilling the trench, the stockpiled subsoil material shall be placed back 

into the trench before replacing the topsoil. 

The topsoil must be replaced such that after the settling occurs, the topsoil 's original 
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depth and contour (with an allowance for settling) will be restored. 

California Ridge will address soil compaction, rutting, and land leveling following the 

completion of open trenching with private landowners. California Ridge will attempt to 

mitigate any soil compaction and rutting to the land as well as attempt to return the land 

to its original pre-construction elevation and contours. 

The hydrologic evaluation determined that peak flow rates will remain unchanged for 

pre-and post-project conditions. As such, there will be no need for detention facilities, 

flow path modifications, or channel modifications. 



Conclusion 

Based on the analysis performed for existing and proposed conditions, changes in land 

use and impervious area will be negligible. No channel or drainage path modifications 

are necessary as a result of the Project. As such, the curve numbers and times of 

concentration for the project subbasins will not change under proposed conditions. 

Because these factors will not change, any changes to pre- and post-construction runoff 

rates and volumes under storm events up to and including the IOO-year precipitation 

event will be negligible. 

The Project will pose minimal risk to adjacent public right of way or downstream 

properties. Any impacts to upstream water resources would be limited to the immediate 

vicinity of culvert inlets installed by the contractor. These culverts would be located well 

within Project limits and would not impact upstream adjacent properties. Storm water 

best management practices should be used on the project site as outlined in the SWPPP to 

minimize erosion and sediment discharge. 
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February 27, 2009 

Mr. Keith Shank 

Division of Ecosystems & Environment, Impact Assessment Section 

Illinois Department of Natural Resources 

One Natural Resources Way 

Springfield, IL 62702-1271 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, lliinois 

Dear Mr. Shank: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind farm in Vermilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the 

project to both Vermilion and Champaign Counties during August 2009. At this time, HDR Engineering, 

Inc. (HDR) requests your review of the sections identified in Table 1. Your agency's comments will be 

incorporated into the SUP review process for the project. 

Table 1 - Sections within Project Area 

County Township Range Section(s) 

21N 10E 16,25 

21N 11E 30, 31 
Champaign County 

21N 14W 19-21, 28-33 

20 N 14W 4-6,8,9 

21N 14W 25-27, 34-36 

21N 13W 31,32 

Venn ilion County 20N 14W 1-3,10-15,24 

20N 13W 3-24 

20N 12W 19,20 

HDR Engineering, Inc. 

1

701 Xenia Avenue South 
Minneapolis, MN 55416·3636 

1 

Phone (763) 591·5400 
Fax (763) 591·5413 
www.hdrinc.com 



Mr. Keith Shank 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ .. ~~~~ 
Voque ~amilton . 

Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engineering, Inc. Page 2 
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February 27, 2009 

Mr. Rich Gerard, Regional Manager 

Illinois Environmental Protection Agency, Region 

42125 South First Street 

Champaign, IL 61820 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Mr. Gerard: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind farm in Vermilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the 

project to both Vermilion and Champaign Counties during August 2009. At this time, HDR Engineering, 

Inc. (HDR) requests your review of the sections identified in Table l. Your agency's comments will be 

incorporated into the SUP review process for the project. 

County 

II 

Champaign County 

Vermilion County 

HDR Engineering, Inc. 

Table 1- Sections within Project Area 
I 

Township 

21N 

21N 

21N 

20 N 

21N 

21N 

20N 

20N 

20N 

Range 

10E 

11E 

14W 

14W 

14W 

13W 

14W 

13W 

12W 

1

701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

Section(s) 

16,25 

30,31 

19-21, 28-33 

4-6,8,9 

25-27, 34-36 

31,32 

1-3,10-15,24 

3-24 

19,20 

1 

Phone (763) 591·5400 
Fax (763) 591-5413 
WIWI.hdrinc.com 

~ 



Mr. Rich Gerard 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~_ &.., /..L.:/~ 
~ue ~amilton 
Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engineeri ng ,lnc. Page 2 



February 27, 2009 

Mr. William J. Gradle, State Conservationist 

USDA - Natural Resources Conservation Service 

2118 W Park Court 

Champaign, IL 61821 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Mr. Gradle: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind fann in Vermilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the up to 

200-MW project to both Vermilion and Champaign Counties during August 2009. At this time, HDR 

Engineering, Inc. (HDR) requests your review ofthe sections identified in Table 1. Your agency's 

comments will be incorporated into the SUP review process for the project. 

County 

Champaign County 

~' .= F' 

Vermilion County 

l 
HDR Engineering, Inc. 

Table 1 - Sections within Project Area 

Township 

21N 

21N 

21N 

20 N 

21N 

21N 

20N 

20N 

20N 

Range 

10E 

II 11E 

-= 

-~ 

14W 

14W 
:= 

14W 

13W 

14W 

13W 
F=o' 

12W 

1

701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

Section(s) 

jl 16,25 

Jb. 30,31 
r----- -

-= 

19-21, 28-33 

~-
4-6,8,9 

25-27,34-36 

II 31,32 

If 1-3,10-15,24 

3-24 

19,20 

1 

Phone (763) 591·5400 
Fax (763) 591 ·5413 
WI'/W,hdrinc,com 

-== 

,-



Mr. William J. Gradle 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~M~/.~~ 
~ue ~amilton . 

Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engineering,lnc. Page 2 
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February 27, 2009 

Ms. Anne E. Haaker 

Deputy State Historic Preservation Officer 

Illinois Historic Preservation Agency 

1 Old State Capitol Plaza 

Springfield, IL 62701-1512 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Ms. Haaker: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind fann in Vennilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been detennined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

At this time, there is no federal agency involvement or Section 106 consultation process anticipated for 

this project. The project will be built solely on private property using private funds. However, California 

Ridge LLC is planning to submit a Special Use Pennit (SUP) application to Vennillion and Champaign 

Counties in August 2009. At this time, HDR Engineering, Inc. (HDR) anticipates the need for 

certification under Section 401 of the Clean Water Act and the need for a National Pollutant Discharge 

Elimination System (NPDES) pennit from the Illinois Environmental Protection Agency. 

HDR requests your review under Illinois State Agency Historic Resources Preservation Act (20 ILCS 

3410) specifically of the project sections (Table 1) for potential effects on known cultural resources. HDR 

anticipates a request for archaeological inventory of areas within the project construction footprint that 

have a high probability for buried resources; we also anticipate a request for an inventory of standing 

structures in the project constriction footprint. IHPA comments will be considered during the planning 

process. 

HDR Engineering, Inc. 

1

701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

1 

Phone (763) 591·5400 
Fax (763) 591·5413 
www.hdrinc.com 
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Ms. Anne E. Haaker 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

Table 1 - Sections within Project Area 

County Township Range 

21N 10E 

21N 11E 
Champaign County 

21N 14W 

20 N 14W 

21N 14W 

21N 13W 

Vernnilion County 20N 14W 

20N 13W 

20N 12W 

Section(s) 
= 

16, 25 

30, 31 

19-21, 28-33 

4-6,8,9 

25-27, 34-36 

31,32 

1-3,10-15,24 

3-24 

19,20 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ ... 4 //./4..:/.6" 
Vque ~amilton 
Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engi neering, Inc . Page 2 
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February 27, 2009 

Mr. James Townsend, Chief 

US Army Engineer District Louisville 

ATTN: CELRL-OP-F 

P.O. Box 59 

Louisville, KY 40201-0059 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Mr. Townsend: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind farm in Vermilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the up to 

200-MW project to both Vermilion and Champaign Counties during August 2009. At this time, HDR 

Engineering, Inc. (HDR) requests your review of the sections identified in Table 1. Your agency's 

comments will be incorporated into the SUP review process for the project. 

County 

Champaign County 

Vermilion County 

HDR Engineering, Inc. 

Table 1 - Sections within Project Area 

Township 

21N 

21N 

21N 

20 N 

21N 

21N 

20N 

20N 

20N 

Range 

II 10E 

11E 

14W 

14W 

14W 

13W 

14W 

13W 

12W 

1

701 Xenia Avenue South 
Minneapolis, MN 55416·3636 
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Mr. James Townsend 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ ... &../.~h;, 
"ue ~amilton . 
Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HOR Engineering,lnc. Page 2 
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February 27,2009 

Mr. Mike Ricketts, Chief 

Newburgh Field Office 

US Army Corps of Engineers 

P.O. Box 489 

Newburgh, IN 47629-0489 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Mr. Ricketts: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind fann in Vennilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been detennined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Pennit (SUP) application for the up to 

200-MW project to both Venn ilion and Champaign Counties during August 2009. At this time, HDR 

Engineering, Inc. (HDR) requests your review of the sections identified in Table 1. Your agency's 

comments will be incorporated into the SUP review process for the project. 

County 

Champaign County 

I 

r 
Vermilion County 

l 
HDR Engineering, Inc. 

Table 1- Sections within Project Area 
I 

Township 

21N 
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20N 

Range 
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11E 
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14W 

14W 
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14W 

13W 

12W 

1

701 Xenia Avenue South 
Minneapolis. MN 55416-3636 
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16,25 

30,31 

19-21, 28-33 

4-6,8,9 

25-27,34-36 

31,32 

1-3,10-15,24 

3-24 

19,20 

1 

Phone (763) 591·5400 
Fax (763) 591-5413 
www.hdrinc.com 

=t 

-



Mr. Mike Ricketts, Chief 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ .. ~/.~h" 
"ue ~amilton . 
Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engineerin g, Inc . Page 2 
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February 27, 2009 

Ms. Heidi W oeber 

U.S. Fish and Wildlife Service 

Rock Island Field Office 

4469 48th Avenue Court 

Rock Island, IL 61201 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Ms. W oeber: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind fann in Vennilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been detennined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Pennit (SUP) application for the up to 

200-MW project to both Vennilion and Champaign Counties during August 2009. At this time, HDR 

Engineering, Inc. (HDR) requests your review for potential effects on known federal and state listed 

threatened or endangered species and rare natural features. Your agency's comments will be incorporated 

into the SUP review process for the project. 

County 

Champaign County 

Vermilion County 

HDR Engineering, Inc. 

Table 1 - Sections within Project Area 

Township 

21N 

21N 

21N 

20 N 

21N 

21N 

20N 

20N 

20N 

Range 

10E 

11E 

14W 

14W 

14W 

13W 

14W 

13W 

12W 

1

701 Xenia Avenue South 
Minneapolis, MN 55416·3636 

Section(s) 

16,25 

30, 31 

19-21, 28-33 

4-6,8,9 

25-27, 34-36 

31,32 

1-3,10-15,24 

3-24 

19,20 

1 

Phone (763) 591·5400 
Fax (763) 591·5413 
www.hdrinc.com 



Ms. Heidi Woeber 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
February 27, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ .. ,&-~k/~ 
~ue~amilton . 

Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Enginee ring,l nc. Page 2 
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April 30, 2009 

Mr. Hector Santiago 
National Park Service 
Midwest Regional Office - Planning and Compliance Division 
601 Riverfront Dr. 
Omaha, NE 68102 

Mr. Louis Yockey 

Illinois Department of Natural Resources 

One Natural Resources Way 

Springfield, IL 62702-1271 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Messrs. Santiago and Yockey: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct a 200-

Megawatt (MW) wind farm, referred to as the California Ride Wind Project, in Vermilion and 

Champaign Counties, Illinois. The attached figure shows the project location. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the 

project to both Vermilion and Champaign Counties during August 2009. At this time, HDR Engineering, 

Inc. (HDR) requests your review of the project. We are contacting your offices specifically in regards to 

the Middle Fork of the Vermilion River, which we understand is both a State and National Scenic River. 

Please note that the project does not overlap the 1,000-foot designated scenic river corridor; the farthest 

eastern edge of the project boundary is approximately a quarter mile west of the Middle Fork of the 

Vermilion River. Your agency's comments on this project will be incorporated into the SUP review 

process. We have also contacted Mr. Keith Shank at the Illinois Department of Natural Resources and 

Ms. Joyce Collins at the U.S. Fish and Wildlife Service requesting their offices' comments. 

HDR Engineering, Inc. 

1

701 Xenia Avenue South 
Minneapolis, MN 55411).3636 

1 

Phone (763) 591·5400 
Fax (763) 591·5413 
IWIW.hdrinc.com 
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Messrs. Santiago and Yockey 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
April 30, 2009 

Table 1 - Sections within Project Area 

County Township Range 

21N 10E 

21N 11E 
Champaign County 

21N 14W 

20 N 14W 

21N 14W 

21N 13W 

Vermilion County 20N 14W 

20N 13W 

20N 12W 

Section(s) 

25, 36 

30, 31 

19-21, 28-33 

4-6,8,9 

25-27, 34-36 

31,32 

1-3,10-15,24 

3-24 

19, 20 

The enclosed map shows the location of California Ridge Wind Project area to facilitate your review. If 
you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at J acqueline.Harnilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~~~,d.../h" 
~ue ~arnilton 
Environmental Project Manager 

Attachment: Project Location Map 

cc: John Doster, Invenergy 

HOR Engineering,lnc. Page 2 
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March 9, 2009 

Ms. Joyce Collins 

U. S. Fish and Wildlife Service 

8588 Route 148 

Marion, II 62959-4565 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Ms. Collins: 

California Ridge Energy LLC, an affiliate of Invenergy Wind LLC, is proposing to construct an up to 

200-Megawatt (MW) wind farm in Vermilion and Champaign Counties, Illinois. This project is known as 

the California Ridge Wind Project. The attached figure identifies the project. 

Typically, wind facility construction includes erecting wind turbines and constructing associated facilities 

such as gravel access roads and underground and overhead transmission lines. Although final turbine 

locations, access roads, and electrical connections have not been determined at this time, Table 1, below, 

identifies sections potentially affected by the project. 

California Ridge Energy LLC is planning to submit a Special Use Permit (SUP) application for the up to 

200-MW project to both Vermilion and Champaign Counties during August 2009. At this time, HDR 

Engineering, Inc. (HDR) requests your review for potential effects on known federal and state listed 

threatened or endangered species and rare natural features. Your agency's comments will be incorporated 

into the SUP review process for the project. 

County 
;= 

Champaign County 

Ii 

Vermilion County 

HDR Engineering, Inc. 

Table 1- Sections within Project Area 

Township 
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21N 

21N 

20 N 

21N 
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20N 

20N 

20N 

Range 

10E 

11E 

14W 

14W 

14W 

13W 

14W 

13W 

12W 

1

701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

Section(s) 

16,25 

30, 31 

19-21, 28-33 

4-6,8,9 

25-27, 34-36 

31,32 

1-3,10-15,24 

3-24 

19,20 

1 

Phone (763) 591·5400 
Fax (763) 591·5413 
www.hdrinc.com 



Ms. Joyce Collins 
California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 
March 9, 2009 

The enclosed map details the location of California Ridge Wind Project Area to facilitate your review. If 

you require further information or have questions regarding this matter, please contact me at (763) 591-

5432 or at Jacqueline.Hamilton@hdrinc.com. 

Sincerely, 

HDR Engineering, Inc. 

~ .. a.. /./L./~ 
Vque ~amilton . 

Environmental Project Manager 

Attachment: Project Location Map 

cc: Rhett Good, Western EcoSystems Technology, Inc. 

Russ Romme, BHE Environmental, Inc. 

John Doster, Invenergy 

HDR Engineering, Inc. Page 2 



Eco~CAT 
Ecologicol Complionce Assessment Tool 

Applicant: 
Contact: 
Address: 

Project: 
Address: 

HDR Engineering,lnc. - MN 
Jacqueline Hamilton 
701 Xenia Ave., Suite 600 
Minneapolis, MN 55416 

Invenergy California Ridge Wind Energy Center 
Rural Royal, Royal 

Description: 200-MW 102-turbine utlity scale wind energy project. 

Natural Resource Review Results 

/DNR Project #: 
Date: 

Consultation for Endangered Species Protection and Natural Areas Preservation (Part 1075) 

0906735 
03/11/2009 

The Illinois Natural Heritage Database shows the following protected resources may be in the vicinity of the project 
location: 

INAI Site 
Kennekuk Cove County Park INAI Site 
Middle Fork Of The Vermilion River INAI Site 
Spoon River INAI Site 
Orchid Hill Natural Heritage Landmark 
Bluebreast Darter (Etheostoma camurum) 
Northern Harrier (Circus cyaneus) 
Wavy-Rayed Lampmussel (Lampsilis fascio/a) 
Wavy-Rayed Lampmussel (Lampsilis fascio/a) 

An IDNR staff member will evaluate this information and contact you within 30 days to request additional 
information or to terminate consultation if adverse effects are unlikely. 

Location 

The applicant is responsible for the 
accuracy of the location submitted 
for the project. 

County: Champaign 

Township, Range, Section: 
20N, 10E, 1 20N, 10E, 2 
20N, 10E, 3 20N, 10E, 12 
20N,11E,6 20N,11E,7 
20N, 11E, 18 20N, 14W, 4 
20N, 14W, 5 20N, 14W, 6 
20N, 14W, 7 20N, 14W, 8 
20N, 14W, 9 20N, 14W, 16 
20N, 14W, 17 20N, 14W, 18 
21N, 10E, 22 21N, 10E, 23 

Page 1 of 3 



IDNR Project Number: 0906735 

21N,10E,24 
21N, 10E, 26 
21N, 10E,33 
21N, 10E, 35 
21N , 11E, 19 
21N, 11E, 31 
21N, 14W, 20 
21N, 14W, 28 
21N, 14W, 30 
21N , 14W, 32 

County: Vermilion 

21N,10E,25 
21N, 10E, 27 
21N, 10E, 34 
21N , 10E, 36 
21N, 11E, 30 
21 N, 14W, 19 
21N, 14W, 21 
21N, 14W, 29 
21N, 14W, 31 
21N , 14W, 33 

Township, Range, Section: 
20N, 12W, 7 20N, 12W, 17 
20N, 12W, 18 20N, 12W, 19 
20N, 12W, 20 20N , 12W, 29 
20N, 13W, 3 20N , 13W, 4 
20N, 13W, 5 20N , 13W, 6 
20N, 13W, 7 20N, 13W, 8 
20N, 13W, 9 20N, 13W, 10 
20N, 13W,11 20N , 13W,12 
20N, 13W, 13 20N, 13W, 14 
20N, 13W, 15 20N, 13W, 16 
20N, 13W, 17 20N, 13W, 18 
20N, 13W, 19 20N, 13W, 20 
20N, 13W, 21 20N, 13W, 22 
20N, 13W, 23 20N , 13W, 24 
20N, 14W, 1 20N , 14W, 2 
20N, 14W, 3 20N, 14W, 10 
20N, 14W, 11 20N, 14W, 12 
20N, 14W, 13 20N , 14W, 14 
20N, 14W, 15 20N, 14W, 22 
20N, 14W, 23 20N , 14W, 24 
21N, 13W, 30 21N , 13W, 31 
21N, 14W,22 21N , 14W,23 
21N, 14W, 25 21N, 14W, 26 
21N, 14W, 27 21N , 14W, 34 
21N, 14W, 35 21N , 14W, 36 

IL Department of Natural Resources Contact 

Keith Shank 

217-785-5500 
Division of Ecosystems & Environment 

Local or State Government Jurisdiction 
Vermilion County 
Kolby J. Riggle 
200 S. College St. 
Danville, Illinois 61832 
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IDNR Project Number: 0906735 

Disclaimer 

The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence, absence, or 
condition of natural resources in Illinois. This review reflects the information existing in the Database at the time of 
this inquiry, and should not be regarded as a final statement on the site being considered, nor should it be a 
substitute for detailed site surveys or field surveys required for environmental assessments. If additional protected 
resources are encountered during the project's implementation, compliance with applicable statutes and regulations 
is required. 

Terms of Use 
By using this website, you acknowledge that you have read and agree to these terms. These terms may be revised 
by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these terms, it will 
mean that you accept such changes. If at any time you do not accept the Terms of Use, you may not continue to 
use the website. 

1. The IDNR EcoCAT website was developed so that units of local government, state agencies and the public could 
request information or begin natural resource consultations on-line for the Illinois Endangered Species Protection 
Act, Illinois Natural Areas Preservation Act, and Illinois Interagency Wetland Policy Act. EcoCAT uses databases, 
Geographic Information System mapping, and a set of programmed decision rules to determine if proposed actions 
are in the vicinity of protected natural resources. By indicating your agreement to the Terms of Use for this 
application, you warrant that you will not use this web site for any other purpose. 

2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited and may 
be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information Infrastructure 
Protection Act. 

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to 
terminate or restrict access. 

Security 

EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this site. 
Unauthorized attempts to upload, download, or change information on this server is strictly prohibited by law. 
Unauthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the violator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible violation of law may be provided to law enforcement officials. 

Privacy 

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal tracking purposes. 
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Attachment 

Invenergy California Ridge Wind Energy Center 
Champaign County 

Wildlife Impact Recommendations 

Champaign County may wish to consider permit conditions requiring the applicant to monitor, 
assess, and report possible fish and wildlife effects of the proposed action in the following ways. 

~ Incorporate best management practices to minimize risk to federally-listed and state
listed species, as outlined in this Attachment. Focus should be on appropriate avoidance 
and minimization of habitat disturbance, with mitigation measures implemented as 
applicable. 

Where feasible, permanent engineering solutions to soil erosion and water quality issues 
should be required and maintained, particularly with reference to service and access 
roads. 

Perform pre-construction assessments of avian and bat usage within the project area. 
Such assessments should include inventories of habitat types in and near the project area, 
including crop rotations or choices, and observations of both migratory and resident bird 
usage. Consideration of all seasons should be included, although spring migration is 
anticipated to be of greatest interest. Acoustic bat activity monitoring is also appropriate, 
particularly during the fall migratory season when activity would be expected to be 
highest. Specific federally-listed and state-listed species of interest are discussed in the 
following narrative. Risks to protected species should be evaluated and appropriate 
regulatory permits sought for potential incidental taking of protected animals. 

Perform at least one year of post-construction monitoring and assessment, noting any 
changes in wildlife usage patterns and evaluating potential causes of such changes. 

Consideration should be given to periodic repetition ofthe post-construction wildlife 
surveys during the life of the project. 

Natural resources within, or in the vicinity of, the proposed wind energy facility are listed below, 
along with a discussion of potential issues. 

Coal Resources 

According to the Illinois State Geological Survey databases, the only known past coal mining 
location in Champaign County is a late-19th-Century underground mine west of Sidney, well
outside the project area. However, the developer may wish to verify the ownership of the 



mineral rights beneath turbine lease locations to determine if mining conflicts might exist in the 
future which might pose issues of geologic stability for wind turbines. 

State Lands; Nature Preserves; Land & Water Reserves; and INAI Sites 

National Scenic River - Middle Fork of the Vermilion River 

A portion of the Middle Fork comprises the State's only designated National Scenic River. The 
River is formally protected as a National Scenic River where title (fee or easement) is held by the 
Illinois Department of Natural Resources, but this legal protection extends only 500 feet from the 
River's center-line. 

The nearest point of the project area in Champaign County lies approximately seven miles from 
the National Scenic River. However, in this area the River lies in a valley more than 100 feet 
below the uplands to the west, and the valley walls are typically forested, circumstances which 
should prevent the visibility of turbines in Champaign County to recreational users of the River. 
Nevertheless, it may be that from some points on the River, upstream of the designated Scenic 
River, turbines in Champaign County might be visible. A visibility analysis is appropriate to 
determine to what degree the operation of wind turbines in the project area may degrade the 
recreational experience of persons on the River. 

The river's riparian corridor forms an important avenue for the movement of all forms of 
wildlife, providing food and shelter for both migrant and resident species. By no means is 
wildlife limited to this area, however. Recent radar-based studies along the Illinois River 
demonstrate that even waterfowl may arrive and depart cross-country, rather than following the 
river. Hence, distance from the river provides no assurance that wildlife commonly found there 
will not also occur within the project area. 

Erosion related to wind energy facility construction and operation has the potential to adversely 
affect the Middle Fork and its tributaries through siltation and sedimentation, while disruption of 
field tile systems 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. 

Measures should be adopted to minimize erosion and siltation related to construction and 
maintenance of the project and facilitate tile repairs. Fortunately, much of the project is located 
outside of the watershed of that portion of the Middle Fork which is designated as National 
Scenic River. 

Middle Fork of the Vermilion River INAI Site 

The Middle Fork of the Vermilion River is a designated Illinois Natural Areas Inventory (INAI) 
Site, from its confluence with the Salt Fork east of Oakwood, upstream to the northern boundary 



of Champaign County, well beyond the reaches designated as National Scenic River. The 
Middle Fork, its tributaries, and its riparian forests support a plethora of federally-listed and 
State-listed endangered and threatened species, including protected mussels, fish, amphibians, 
reptiles, bats, raptors and other birds. All drainage from the north side of the project in 
Champaign County enters the Middle Fork INAI Site. 

High water quality is a hallmark of this stream. Erosion related to wind facility construction and 
operation has the potential to adversely affect tributaries and the Middle Fork through siltation 
and sedimentation, and to adversely modify feeder stream habitats essential to Middle Fork fish 
and mussels, several of which are unique to the Vermilion River system in Illinois. 

Salt Fork of the Vermilion River INA I Site 

The Salt Fork is designated as an INAI Site from a point northwest of Homer downstream to its 
confluence with the Middle Fork in Vermilion County. This reach of the River supports 
numerous aquatic listed species of fish, mussels, reptiles, and amphibians, including the 
Mudpuppy Salamander, the Bigeye Chub, Bluebreast Darter, River Redhorse, Blanding's Turtle, 
Wavy-Rayed Lampmussel, Purple Wartyback, and the Salamander Mussel. 

The Salt Fork receives the drainage from the Spoon River INAI Site, and from portions of the 
Stoney Creek watershed in Champaign County. Both of these streams drain significant portions 
of the proposed project area. 

Spoon River INAI Site 

The Spoon River is a tributary of the Salt Fork of the Vermilion River, located entirely within 
Champaign County south of Gifford. Although it is completely channelized and maintained by 
the Spoon River Drainage District, it has been designated because it retains an unusually high 
fish diversity, likely due to its constant influx of cool tile drainage. 

The Spoon River INAI could be adversely modified by erosion and siltation related to turbine 
construction, and by disruption of the numerous agricultural tile drains which feed it and 
maintain its temperature. 

Edgewood Farm land and Water Reserve and INAI Site 

Located along the Salt Fork southeast of Ogden, and more than seven miles from the project 
area, the higher elevations of the L WR exceed 660 feet MSL, about the same elevation as the 
wind farm. Consequently, wind turbines may be visible from the higher elevations within the 
L WR unless forests on the opposite side of the Salt Fork valley are tall enough to screen them. 
However, at that distance, visibility is not likely to be intrusive on the senses of site users. 



Pel ville Cemetery INAI Site 

Pel ville Cemetery lies 14 miles north of the project area, just west of Rankin in Vermilion 
County and on the opposite side of the Middle Fork's valley. A keen-eyed observer at Pell 
Cemetery might possibly be able to see California Ridge turbines under conditions of excellent 
visibility, but they are unlikely to intrude on a visitor's experience. The Cemetery supports 
breeding pairs of the Henslow's Sparrow and other migratory birds, whose migratory passages 
could pose issues for the project. 

Henschel Workman State Habitat Area 

The Department's 135-acre Henschel Workman State Habitat Area is located southeast of Rankin 
in Vermilion County, about 13 miles north of the project footprint. It supports breeding 
Henslow's Sparrows and provides a large expanse of suitable wintering habitat and migratory 
staging area attractive to other State-listed bird species, whose migratory passages could pose 
issues for the project. 

Sleeter State Habitat Area 

The l03-acre Sleeter SHA is located about 1.5 miles northwest of Gifford in Champaign County. 
It lies eight miles northwest of project areas within Vermilion County, but only four miles from 
the nearest project areas in Champaign County. Turbines located in both Champaign and 
Vermilion Counties will be visible to site users, but this should have little impact on hunting 
activities, the major recreational use of this site. However, the Sleeter SHA may be a focal point 
for birds whose migratory passages could pose issues for the project. 

Documented Listed Species 

Indiana Bat, Myotis sodalis. 

Summer nursery colonies of this bat, listed by the federal government and lllinois as endangered, 
have been documented in forested riparian tracts along the Middle Fork of the Vermilion River 
and the Big Four Ditch in Ford County, north of the project area, and along the Little Vermilion 
River in the southern half of Vermilion County. It is reasonable to assume that this species 
traverses or roosts in the intervening segments of the Vermilion River system. 

Nursing females may forage above crop-fields a mile or more from the nursery colony. This 
species winters in caves or mines some distance from summer habitats, but its migratory 
behavior is poorly understood. No hibernation sites are known from Vermilion County, although 
critical hibernating habitat is known in LaSalle County. It is surmised that bats using the Middle 
Fork for summer habitat most likely migrate from hibernation sites in southwestern Indiana and 
Kentucky, although a banding study in the 1970's indicated that at least some LaSalle County 
bats move in this direction. 
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The risk to bats from collisions with moving wind turbine blades appears to be much higher than 
for birds. To date, no Indiana Bats have been documented as killed by wind turbines. But, until 
recently, no utility-scale wind farms have been proposed or constructed within the range of 
Indiana Bats, so the risk to this species from wind turbines remains unquantified. 
The project area itself appears to contain no potential summer nursery or roosting habitat for the 
Indiana Bat, but individuals roosting along the Middle Fork may forage above fields within the 
project area. 

Because the winter hibernation sites of these bats are unknown, the greatest risk may be to 
Indiana Bats migrating across or through the project area. Efforts to identify and monitor the 
foraging and migration behavior of this bat population may establish the degree of risk which 
this facility would pose to this species. 

The Department is unable to evaluate the potential for an incidental take of an Indiana Bat at this 
facility based on existing data; capture studies along creeks in the nearer vicinity of the project 
may be advisable. More common bat species undoubtedly occupy habitats in the vicinity, and 
are at risk of mortality, directly through collisions with wind turbines, or indirectly through 
barotrauma (lung hemorrhages caused by extremely low air pressures in the vortices created by 
wind turbine vanes). 

Vermilion County is known to be particularly rich in bat fauna: a 1996 netting survey on the 
Little Vermilion River east of Georgetown captured seven of nine species whose ranges contain 
Vermilion County, including the Eastern Red Bat, Hoary Bat, Northeastern Myotis, Eastern 
Pipistrelle, Big Brown and Little Brown Bats, in addition to the Indiana Bat. Similar diversity 
may exist along the Sangamon River in western Champaign County, placing the proposed wind 
farm between two major bat habitat areas. An acoustic bat survey is recommended, particularly 
during the fall bat migratory season (August 1 through October 31) when activity would be 
expected to be the highest, in order to characterize bat activity in the project area. A high level 
of bat activity may warrant post-construction mortality studies. 

Blanding's Turtle, Emydoidea blandingii 

The State-listed threatened Blanding's Turtle has been recommended by the Illinois Endangered 
Species Protection Board (IESPB or Board) for up-listing to "endangered." This rulemaking 
change should be accomplished in 2009. 

The Blanding's Turtle, distinguishable by its solid bright yellow lower jaw and throat, has been 
documented most recently in the Middle Fork SFW A (Horseshoe Bottom Nature Preserve), 
about two miles from the project area in Vermilion County. The Blanding's Turtle was last 
recorded in Champaign County in 1953, when an individual was collected in Lea Park in 
Urbana, from the Saline Branch of the Salt Fork. While existing populations may be small and 
localized, the entire Vermilion River system is accessible to this species. In Northern Illinois, 
the species frequently ascends waterways to access open upland areas for nesting. 
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The Blanding's Turtle reaches sexual maturity only after 15-20 years, and has a documented life
span beyond 70 years, although females beyond age 50 may not be reproductively active. This 
species is known to move widely across the landscape, following streams and drainage ditches, 
but also moving overland when necessary. Overland movements typically occur at night. It is 
believed to demonstrate fidelity to nesting and hatching areas, attempting to return to its own 
natal site for egg-laying. The species is known to nest farther from the water than any other 
aquatic turtle in North America, at times nesting up to a mile inland. The species' life cycle 
appears to be compatible with row-crop agriculture, since egg-laying occurs in late spring or 
early summer after planting, and hatching usually occurs before harvest. The project area lies 
near the southern limits of the species' range, so overwintering in the nest by hatchlings should 
be a rare occurrence, if the species remains present. 

The main threats to this species are nest predation by skunks, raccoons, and other mammalian 
predators, road-kill, and poaching (illegal collection for the pet trade). Wind energy construction 
activities may result in disturbance of traditional nesting areas, the destruction of nests, the 
entrapment of individuals in excavations, and road-kill. 

Workers on the project should be educated about this species' appearance and behavior; 
excavations left open overnight should be covered and inspected before filling: and any 
Blanding's Turtle observed should be documented with photographs and reported to the 
Department of Natural Resources. A Turtle may not be moved to facilitate the project unless the 
applicant has obtained an Incidental Take Authorization. 

Smooth Softshell Turtle, Apalone mutica. 

The Board has recommended listing the Smooth Softshell as "endangered;" this designation is 
pending the completion of rulemaking, which should be accomplished in 2009. 

This aquatic turtle inhabits larger streams and rivers, in segments with sandy substrates and sand 
bars. Regarded as a delicacy by many fishermen, this species has suffered from over-collecting, 
while pollution, siltation, and sedimentation have degraded many habitats. This species has been 
documented in Vermilion County, and it is potentially present in all reaches of the Vermilion 
River system. 

Unless transportation of wind turbine components requires the upgrade or reconstruction of 
bridges, there should be little risk of direct adverse effects to this species. Erosion and siltation 
pose indirect threats. 

River Redhorse, Moxostoma carinatum 

The state-listed threatened River Redhorse is a member of the sucker family which feeds largely 
on invertebrates, including young mussels and crustaceans, for which it possesses specialized 
grinding teeth. It prefers medium-to-high-gradient rivers and streams with clean sand, gravel, 
and cobble substrates. The River Redhorse has been recorded in the Middle Fork as far north as 
the Middle Fork SFW A, but is more common in the Salt Fork. 

6 



Erosion related to turbine construction and maintenance may degrade stream-bed habitats or 
suppress populations of prey species. Because the species rarely ascends small tributaries, direct 
adverse effects are unlikely. 

Eastern Sand Darter, Ammocrypta pellucidum 

This small fish is listed by Illinois as "threatened." Restricted to streams in the Wabash drainage 
of Illinois, it requires high water quality and bottom substrates of clean sand in fairly swift 
waters, requirements satisfied by all branches of the Vermilion River. It was last recorded in 
Champaign County in Buck Creek below Penfield, just above its confluence with the Middle 
Fork. Buck Creek does not drain the project area, but other tributaries of the Middle Fork do. 
Soil erosion and sedimentation pose the main threats to this species, followed by chemical 
pollution. 

Bigeye Chub, Hybopsis amblops 

The State-listed endangered Bigeye Chub is another small fish found only in the Wabash River 
watersheds of Illinois, but generally in smaller creeks and streams. It is present in the Middle 
Fork, the Salt Fork, and Stoney Creek. Degradation of water quality and alteration of stream 
habitats are the main threats to this species. 

Mussels 

The Salt Fork, Middle Fork, and North Fork of the Vermilion River, and their tributary creeks, 
provide essential habitat for a large number of freshwater mussels, among the most endangered 
organisms in North America. High water quality remains the most essential habitat requirement. 

Federally-listed species found, or once found, in these streams include the Clubshell, 
Pleurobema clava, and the Riffleshell, Epioblasma torulosa. A cooperative program between 
the U.S . Fish & Wildlife Service and the IDNR is planned to re-introduce the extirpated 
Riffleshell, and to augment the existing Clubshell population. 

Headwater streams are most likely to support populations of the Slippershell, Alasmidonta 
viridis, and the Little Spectac1ecase, Villosa lienosa. Broadly distributed lower down are 
popUlations of the Wavy-Rayed Lampmussel, Lampsilis fasciola ; Rainbow, Villosa lienosa; 
Purple Wartyback, Cyclonaias tuberculata; Kidneyshell, Ptychobranchus fasciolaris; 
Rabbitsfoot, Quadrula cylindrica, and Purple Lilliput, Toxolasma lividus. 

The Salamander Mussel, Simpsonaias ambigua, is the only species in its genus, and is also 
unique among North American mussels as the only species with a non-fish glochidial host, the 
Mudpuppy, Necturus maculosus. The Salamander Mussel has been documented at seven 
locations in Vermilion County since 1980, in the North Fork, the Middle Fork, and in Stony 
Creek, a tributary of the Salt Fork. A small mussel (two inches or less), and commonly found 
beneath rocks and debris, where the Mudpuppy spends much of its time, the Salamander Mussel 
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is likely under-sampled by the typical non-targeted mussel survey, and may be more locally 
common than these records indicate. 

Mudpuppy, Necturus maculosus 

This large (up to one foot total length) salamander has been recommended by the Board for 
listing as "threatened;" this designation is pending the completion of rulemaking, which should 
be accomplished in 2009. The Mudpuppy is the only known glochidial host of the State-listed 
endangered Salamander Mussel, Simpsonaias ambigua, a species which is now being evaluated 
for federal listing under the Endangered Species Act; the decline of the Mudpuppy may be a 
major factor in the disappearance of the Salamander Mussel. 

The Mudpuppy never develops beyond an aquatic larval stage, and so is never found in terrestrial 
habitats. It inhabits clear rivers, creeks, streams, lakes, and ponds, but conceals itself under 
rocks or woody debris during the day, feeding actively at night. It typically goes unseen except 
by fishermen, who sometimes inadvertently catch it. It can cope with siltation and sedimentation 
so long as clear gravelly headwater areas remain available for reproduction. 

The Vermilion River system is one of the last "strongholds" for this species in the state, and it 
should be presumed to be present throughout. Stony Creek drains the central portion of the 
project area, and has the most recent records for the Salamander Mussel, indicating a Mudpuppy 
population is present in Stoney Creek, a tributary of the Salt Fork. 

Cool or cold water is essential for this species, which remains active all winter; water 
temperatures above 72EF are harmful, and those above 77EF can be fatal. Agricultural tile 
drainage helps lower stream temperatures, but the removal of riparian trees and shrubs exposes 
streams to direct solar radiation and heating. In-stream cover provided by rocks and woody 
debris is essential for concealment and reproduction, since eggs are suspended from the bottoms 
of rocks and logs. The common belief that removal of woody debris from stream channels 
improves drainage is a factor in the decline of this--and many other-- species. 

Major threats include pollution, siltation and sedimentation, stream channelization, and woody 
debris removal. The main risks associated with wind energy projects will be direct stream 
modification through the repair or upgrade of roads, modification of aquatic thermal regimes 
through the disruption of agricultural tile drainage systems, and siltation and sedimentation 
associated with construction and permanent features, such as service roads, which suppresses 
prey populations and renders spawning areas unsuitable. Any planned in-stream work may 
require an Incidental Take Authorization. 

Bald Eagle, Haliaeetus leucocephalus 

The Bald Eagle, de-listed under the federal Endangered Species Act last year, is currently listed 
by Illinois as "threatened." The Board has recommended de-listing the Bald Eagle due to its 
recovery in Illinois, and this decision is now being implemented through the rule-making 
process, which should be completed prior to the end of 2009. It remains protected under the 
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Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act, each as stringent as 
the Endangered Species Act. 

For several years there has been a Bald Eagle nest on the North Fork just above Lake Vermilion, 
about seven miles east of the project area. However, Illinois has experienced a significant 
increase in Bald Eagle nests over the last few years, and many new nests have not been tallied. 
Nests have been appearing on smaller tributaries of larger rivers in areas where Eagles have not 
been seen for years, and it may be assumed the Vermilion River Basin reflects this trend. Hence, 
it is likely that new Eagle nests will appear along the North Fork, Middle Fork, and Salt Fork 
during the project's life. 

In addition, Illinois now has the highest population of wintering Bald Eagles in the Lower 48 
States, although they tend to be concentrated around major rivers, cooling lakes, and other waters 
likely to remain ice-free. However, during migration, Eagles frequently fly overland. Thus, 
while the wind energy project is unlikely to pose any direct threat to the known Eagle nest and its 
surrounding hunting territory, there may be a collision risk for migrating Eagles. 

Least Bittern, Ixobrychus exilis 

This small heron nests in the emergent vegetation of marshes. It has been documented from 
Kennekuk Cove County Park in Vermilion County, and from wetlands near the Middle Fork in 
northeastern Champaign County. 

Known breeding locations are unlikely to be affected by the project, although there may be a 
collision risk for migrating Bitterns. Generally speaking, waterfowl are rarely the victims of 
collisions with wind turbines, so this risk may be low. 

Henslow's Sparrow, Ammodramus henslowii 

The Henslow's Sparrow is listed by Illinois as a threatened species, but is scheduled for de-listing 
in 2009. Breeding populations of this grassland bird have been documented north of the project 
area, and may occur within the project area where suitable habitat exists. More northern 
breeding populations may migrate through the project area. 

Wind turbines associated with this project have the potential to kill or injure birds through blade
strike, unless breeding populations are also found within the footprint. The species is extremely 
sensitive to the presence of vertical structures and to any form of break in contiguous habitat, 
such as roads or trails, so that construction in breeding areas during breeding season is likely to 
result in unlawful takings. 

Northern Harrier, Circus cyaneus 

The State-listed endangered Northern Harrier is a ground-nesting grassland hawk. It has been 
documented as recently as 2004 as nesting in Champaign County north of Rantoul, less than ten 
miles from the project footprint. Also a frequently-observed migrant, the species has a statewide 
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range. While many sources indicate the species needs large open areas of habitat, Illinois studies 
have demonstrated this hawk can use relatively small patches of habitat for successful breeding, 
especially in the vicinity of larger habitats. Breeding is often associated with wetlands such as 
marshes, sedge meadows, and wet prairies. 

While most hunting activities occur at fairly low altitudes, below typical rotor-swept elevations, 
hunting can expose this bird to collision risk. Like the Upland Sandpiper, this species engages in 
an aerial courtship display which places it at risk of collision with wind turbines. Wind farm 
construction and operation may alter concentrations of prey species. 

This hawk relies heavily on its acute hearing to locate prey, and--if the noise generated by wind 
turbines interferes with this function (which is not known to be the case)--turbines might 
adversely affect their ability to hunt near the turbines, reducing available food resources. 

If pre-construction surveys indicate use of the project area by migrant Harriers, post-construction 
surveys should be performed to determine whether the Harrier continues to hunt territories in 
proximity to turbines . 

Barn Owl, Tyto alba 

This endangered raptor nests in larger tree cavities and in barns or abandoned buildings, 
sometimes within city limits. A breeding record exists for Champaign County, about four miles 
northwest of Rantoul. This owl hunts both open woodlands and grasslands; its preferred prey 
consists of small rodents such as mice and voles. The main risk posed by wind power facilities 
to this species is the removal of suitable nesting trees and abandoned buildings to facilitate 
transportation of wind turbine components or to maximize wind energy conversion. Both trees 
and buildings should be examined for Bam Owl occupancy prior to removal. 

Short-Eared Owl, Asio fiammells 

The endangered Short-Eared Owl also nests and winters in grasslands and wetlands. Champaign 
County lies in both breeding and wintering ranges, and breeding Short-Eared Owls were reported 
from two separate locations in Vermilion County in 1990. Large numbers of wintering owls are 
observed annually in suitable winter habitat in Iroquois County. 

Highly nomadic, the Short-Eared owl depends heavily on vole and mouse populations, and the 
size of its breeding and hunting territories varies inversely with prey population sizes. When 
prey populations are high, owls may be ground-roosting every few meters in suitable habitat. 
The Northern Harrier often harasses this Owl, stealing its food. 

This Owl's hunting flights are often less than ten feet off the ground (a circumstance which 
makes this bird highly vulnerable to collisions with vehicles); during aerial mating rituals, flights 
occur at typical wind turbine rotor-swept height. This Owl is highly dependent on its acute 
hearing to locate and seize prey. The degree to which noise from wind turbines may interfere 
with predation behavior is unknown. 
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The effects of wind turbines on Short-Eared Owls may be heavily influenced by the proximity of 
turbines to breeding, roosting, and hunting areas. Once turbines are built, this proximity 
relationship will be subject to change as land owners alter land management practices. This is 
likely to be of concern mainly if attractive habitat for Owls and their prey is created within or 
near the turbine array following construction. 

Upland Sandpiper, Bartramia longicauda 

This State-listed threatened grassland bird prefers habitat of short-grass prairie/pasture. For 
many years this ground-nesting species was thought to be area sensitive, requiring ten acres or 
more of grassland habitat for successful breeding. However, many recent breeding efforts are 
occurring in grassed waterways of row-crop fields, which provide considerably less than ten 
acres of habitat, and from along roadsides. 

Champaign County breeding records are associated with the University of illinois and the 
Champaign-Urbana Airport. There has already been at least one instance in 2008 of 
identification of Upland Sandpipers at the commencement of wind project construction in 
Stephenson County, a county which had, until then, no prior breeding record for this species. 

The Upland Sandpiper engages in an aerial courtship display which passes through the rotor
swept elevations of utility-scale wind turbines, placing it at risk of collision mortality. Whether 
this species will be sensitive to the proximity of vertical structures, or to shadow "flicker" on 
potential nesting areas, has not been demonstrated. 

The Department recommends mapping all habitat types within the project footprint, and 
checking even relatively small areas of appropriate habitats for the presence of this species prior 
to any initiation of construction disturbance during the breeding season. 

Potential Listed Species 

Franklin's Ground Squirrel, Spermophilus franklinii 

The State's largest ground squirrel was listed as "threatened" in 2004. Most active above-ground 
on sunny days in late spring and early summer, this species hibernates for seven to nine months 
of the year. It prefers taller vegetation than other ground squirrels, and so is seldom seen. Well
drained ground is a requisite, so today this species is most often found along railroads and 
highways where its requirements for food and shelter are satisfied. There appears to be no 
suitable habitat within the project footprint, but transport of turbine components often requires 
rebuilding or repairing roadways some distance from the ultimate destination. 

The Franklin's Ground Squirrel has been documented around Champaign-Urbana, and along 
former rail-beds near St. Joseph. Offspring can disperse up to a mile in their first season. If 
present, this species can be threatened during construction through the crushing and collapse of 
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its burrows by heavy equipment. Shadow flicker cast in its territory by operating turbines may 
also be detrimental. 

Ornate Box Turtle, Terrapene ornata 

The Board has recommended listing the Ornate Box Turtle as "threatened;" this designation is 
pending the completion of rulemaking, which should be accomplished in 2009. 
This terrestrial turtle is usually found in open grassland areas, in contrast to its cousin, the 
Eastern Box Turtle, which is usually found in woodlands. This turtle hibernates underground 
from late September through April, so it can not evade disturbance during that period. Its 
carapace carries elaborate markings, including a yellow bar along the spine, which distinguishes 
it from the other species. While it appears to be more common in sandy soils, it is not restricted 
to them. Specimens have been collected from both Iroquois and Champaign County. 

As with many turtles, road-kill and over-collecting are major causes of decline. In a recent study 
of a northwestern Illinois population, a significant number of individuals exhibited carapace 
scarring from farming equipment (discs and harrows), illustrating that this species may 
frequently be found in rowcrop fields. 

Preferred habitat of this species may not be present in the project area, but too little is known of 
this species' current distribution to rule out its presence. Project workers should be educated as 
to its appearance and habits, remain alert for turtles on roads and in fields, and report any 
suspected Ornate Box Turtles to supervisors. The Department of Natural Resources should be 
promptly notified if any Ornate Box Turtles are identified. Once listed, it will be unlawful to 
move or capture an Ornate Box turtle to facilitate the project without first obtaining an Incidental 
Take Authorization from the Department. 

Loggerhead Shrike, Lanius ludovicianus 

The threatened Loggerhead Shrike is adapted to the savanna conditions of interspersed 
grasslands, shrubs, and trees. This species has been adversely affected by the decline in animal 
husbandry and the abandonment of the "shelter-belt" fence-row conservation practice, which has 
severely reduced both breeding and foraging habitat. The Shrike, also known as the "butcher 
bird," needs thorny trees and shrubs, even barbed wire, on which to impale its prey, which may 
be left for several days before being eaten. Areas which support large insects and small rodents, 
major food items, are also necessary. Due to losses of suitable habitat, Loggerhead Shrikes may 
attempt reproduction in trees near human habitations and in other areas where they would 
normally not be expected. The Shrike has been reported as breeding (1990) in southern 
Champaign County north of Villa Grove. 

The primary consideration for wind energy facilities is the potential for further loss of remaining 
habitat, if fence-rows are cleared to avoid wind turbulence or to improve turbine exposure, or if 
road-side trees are cleared to create turning radii for turbine carriers or to establish power lines. 
A pre-construction survey to identify the presence of Shrike nests should be conducted for areas 
with suitable habitat if work is proposed during the breeding season in order to avoid direct 
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mortality. "Resident" foraging birds are not thought to be at significant risk from operating wind 
turbines, but potential risk associated with migrants should be considered. 

Black-Billed Cuckoo, Coccyzus erythropthalmus 

The Black-Billed Cuckoo has been recommended by the Board to be listed as "threatened," and 
this listing is pending the completion of administrative rulemaking, which should occur in 2009. 

This bird nests in interior thickets of forested tracts and feeds heavily on caterpillars. This 
species was documented as nesting at Jordan Creek of the North Fork Nature Preserve 
(Vermilion County) in the 1990's, and Vermilion County has thousands of acres of suitable 
nesting habitat along its streams and rivers. Similar habitat is available in Champaign County 
along the lower Salt Fork and the Sangamon River. This species is not directly threatened by 
wind turbine construction or operation, but may be subject to collision risk as a migrant. 

~igratoryBirds 

American Golden Plover, Pluvialis dominica 

This migratory bird breeds in the Arctic tundra, migrates south along the Atlantic seaboard to 
South America in the winter, but returns northward through central North America. Areas of 
Illinois and Indiana provide important spring migration staging areas, which may be occupied by 
this species for a month or more while birds go through a molt before resuming migration. It has 
become a species of concern due to its relatively low global population estimate of around 
300,000 birds. 

Based on 25 years of Spring Bird Count data, it is likely that significant numbers of this species 
congregate in Counties including northern Champaign and Vermilion Counties, but the locations 
of large concentrations vary from year to year. Large numbers of this species are routinely 
observed south of Sibley Grove in Ford County. Pre- and post-construction surveys should be 
performed to observe this species. 

Plovers tend to aggregate in dense concentrations, and are known to fly in large tight groups at or 
below the approximate rotor-swept elevation, which may expose them to collision mortality risk. 
Concerns also exist pertaining to habitat fragmentation by service roads, and displacement from 
habitat due to potential sensitivity to vertical structures and human activity. 

A research project has begun in an effort to better understand the behavior and needs of this 
species, as well as how it may be affected by the presence of wind turbines. Some preliminary 
results were recently published [O'Neal, et. al. (2008)] . 

One apparent finding is that the species definitely concentrates in a few areas, rather than being 
generally dispersed across suitable habitat, resulting in temporarily dense population "hot-spots." 
However, where these may be located may be influenced year-to-year by poorly understood 
climatic cues. Very few birds appeared in 2008 in the expected concentration areas; instead, 
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major concentrations were located more than one hundred miles to the south. Anecdotal 
evidence indicates this is an unusual occurrence. 

A number of observers had reported a daytime habitat preference for short grass, soybean 
stubble, or bare ground with standing water or residual moisture, but O'Neal first reported a night 
roost preference for standing corn stubble cover, with crepuscular movement between the two. 
O'Neal reported all observations were located more than 70 meters from adjacent roads, 
suggesting an intolerance for breaks in habitat. (Effects of traffic were not investigated.) 
Interestingly, O'Neal also reported several observations of predation of the Golden Plover by the 
Northern Harrier. 

Whooping Crane, Grus americana 

An experimental population of the federally-listed endangered Whooping Crane has been 
established with breeding grounds in Wisconsin and wintering areas in Florida. Fall 2009 will 
see more than 100 birds move to Florida. Whooping Cranes often "stop over" during migration 
and this may occur virtually anywhere in the State. 

Whooping Cranes may "stop over" for extended periods. In November 2006, during their first 
unescorted Fall Migration, a pair of Cranes rested for four days along the upper East Branch 
Vermilion River (Wabash Drainage) in Ford County. A Whooping Crane extended its Spring 
movement by loitering near Danville until the end of June 2008. 

During such stop-overs, cranes often forage on waste corn in nearby agricultural fields. Wind 
turbines and associated power lines pose a collision risk for these large birds, which require some 
distance to achieve safe altitudes. Most non-predation losses to this flock have been to power 
line collisions. The visibility of power lines should be maximized with appropriate line markers. 
The developer may wish to consider other voluntary efforts to promote Crane conservation. 

Due to the very high public profile of the Whooping Crane, the Department suggests the 
developer/operator of this facility coordinate at least annually with the Whooping Crane Eastern 
Partnership (www.bringbackthecranes.org) to track the passage of Whooping Cranes through the 
vicinity, and explore additional measures to reduce potential losses of these birds. 
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Attachment 

Invenergy California Ridge Wind Energy Center 
Vermilion County 

Wildlife Impact Recommendations 

Vermilion County may wish to consider permit conditions requiring the applicant to monitor, 
assess, and report possible fish and wildlife effects of the proposed action in the following ways. 

~ Evaluate whether and to what degree "flicker" shadows impinge on the Middle Fork 
SFW A, Kickapoo State Recreation Area, and Kennekuk Cove County Park, including 
Windfall Prairie Nature Preserve, and implement appropriate measures to avoid this 
effect. Such measures may include shifting turbine locations, shortening turbine towers 
or blade length, and curtailing operations during "flicker" periods, or a combination of 
these. 

Evaluate the visual and audible impacts, if any, of the project to recreational users of the 
Middle Fork National Scenic River. 

Incorporate best management practices to minimize risk to federally-listed and state
listed species, as outlined in this Attachment. Focus should be on appropriate avoidance 
and minimization of habitat disturbance, with mitigation measures implemented as 
applicable. 

Where feasible, permanent engineering solutions to soil erosion and water quality issues 
should be required and maintained, particularly with reference to service and access 
roads. 

Perform pre-construction assessments of avian and bat usage within the project area. 
Such assessments should include inventories of habitat types in and near the project area, 
including crop rotations or choices, and observations of both migratory and resident bird 
usage. Consideration of all seasons should be included, although spring migration is 
anticipated to be of greatest interest. Acoustic bat activity monitoring is also appropriate, 
particularly during the fall migratory season when activity would be expected to be 
highest. Specific federally-listed and state-listed species of interest are discussed in the 
following narrative. Risks to protected species should be evaluated and appropriate 
regulatory permits sought for potential incidental taking of protected animals. 

Perform at least one year of post-construction monitoring and assessment, noting any 
changes in wildlife usage patterns and evaluating potential causes of such changes. 

Consideration should be given to periodic repetition of the post-construction wildlife 
surveys during the life of the project. 
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Natural resources within, or in the vicinity of, the proposed wind energy facility are listed below, 
along with a discussion of potential issues. 

Coal Resources 

According to the Illinois State Geological Survey databases, no known past coal mining 
locations are associated with the proposed project footprint, despite the presence of significant 
coal resources. However, the developer may wish to verify the ownership of the mineral rights 
beneath turbine lease locations to determine if mining conflicts exist, whether past or future, 
which might pose issues of geologic stability for wind turbines. 

State Lands; Nature Preserves; Land & Water Reserves; and INAI Sites 

National Scenic River - Middle Fork of the Vermilion River 

A portion of the Middle Fork comprises the State's only designated National Scenic River. The 
reaches of the River closest to the project area (less than two miles) are formally protected as a 
National Scenic River where title (fee or easement) is held by the Illinois Department of Natural 
Resources, but this legal protection extends only 500 feet from the River's center-line. However, 
in this area the River lies in a valley more than 100 feet below the uplands likely to host turbines, 
and the valley walls are typically forested, circumstances which should considerably reduce the 
visibility of turbines to recreational users of the River. Nevertheless, it may be that from some 
points on the River turbines may be visible. Likewise, the intrusion of industrial noise would 
also diminish the experience of traveling the River, although the potential for perceptible wind 
turbine noise on the River is likely much lower than the potential for visual impacts. 

A visibility analysis is appropriate to determine to what degree the operation of wind turbines in 
the project area may degrade the recreational experience of persons on the River, and the County 
may wish to consider the impacts to economic benefits derived from tourism and recreation. 

The river's riparian corridor forms an important avenue for the movement of all forms of 
wildlife, providing food and shelter for both migrant and resident species. By no means is 
wildlife limited to this area, however. Recent radar-based studies along the Illinois River 
demonstrate that even waterfowl may arrive and depart cross-country, rather than following the 
river. Hence, distance from the river provides no assurance that wildlife commonly found there 
will not also occur within the project area. 

Erosion related to wind energy facility construction and operation has the potential to adversely 
affect the Middle Fork and its tributaries through siltation and sedimentation, while disruption of 
field tile systems 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. 



Measures should be adopted to minimize erosion and siltation related to construction and 
maintenance of the project, and to facilitate tile repairs. Fortunately, much of the project is 
located outside of the watershed of that portion of the Middle Fork which is designated as 
National Scenic River. 

Middle Fork of the Vermilion River INAI Site 

The Middle Fork of the Vermilion River is a designated Illinois Natural Areas Inventory (INAI) 
Site, from its confluence with the Salt Fork east of Oakwood, upstream to the northern boundary 
of Champaign County, well beyond the reaches designated as National Scenic River. The 
Middle Fork, its tributaries, and its riparian forests support a plethora of federally-listed and 
State-listed endangered and threatened species, including protected mussels, fish, amphibians, 
reptiles, bats, raptors and other birds. All drainage from the north side of the project, whether in 
Vermilion or Champaign Counties, enters the Middle Fork INAI Site. 

High water quality is a hallmark of this stream. Erosion related to wind facility construction and 
operation has the potential to adversely affect tributaries and the Middle Fork through siltation 
and sedimentation, and to adversely modify feeder stream habitats essential to Middle Fork fish 
and mussels, several of which are unique to the Vermilion River system in Illinois. 

Salt Fork of the Vermilion River INAI Site 

The Salt Fork is designated as an INAI Site from a point northwest of Homer downstream to its 
confluence with the Middle Fork. This reach of the River supports numerous aquatic listed 
species of fish, mussels, reptiles, and amphibians, including the Mudpuppy Salamander, the 
Bigeye Chub, Bluebreast Darter, River Redhorse, Blanding's Turtle, Wavy-Rayed Lampmussel, 
Purple Wartyback, and the Salamander Mussel. 

The Salt Fork receives the drainage from the Spoon River INAI Site, and from Stoney Creek and 
Feather Creek. All three of these streams drain significant portions of the proposed project area. 

Spoon River INAI Site 

The Spoon River is a tributary of the Salt Fork of the Vermilion River, located entirely within 
Champaign County south of Gifford. Although it is completely channelized and maintained by 
the Spoon River Drainage District, it has been designated because it retains unusually high fish 
diversity, likely due to its constant influx of cool tile drainage. While this resource is not located 
in Vermilion County, it is less likely the Champaign County portion of the project would go 
forward on its own without the Vermilion County portion. Consequently, a decision by 
Vermilion County to proceed has implications for the Spoon River INAL 

The Spoon River INAI could be adversely modified by erosion and siltation related to turbine 
construction, and by disruption of the numerous agricultural tile drains which feed it and 
maintain its temperature. 
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Middle Fork State Fish & Wildlife Area 

The 4, 120-acre Middle Fork SFW A occupies lands on both sides of the Middle Fork River, the 
nearest of which abut the project area's eastern boundary. The formally-designated National 
Scenic River begins at the north boundary of the SFW A and extends southward to Rt. 150. 
Turbines will be visible--and may be audible at some points--from within the SFW A. 

Extensive areas of forest canopy in the SFW A may be swept by "flicker" effects in the evening 
from turbines sited on the high ground west of the SFW A, which could pose issues to wildlife for 
which the canopy provides essential breeding, feeding, or migratory staging habitat. The 
Department has not identified any research specifically directed at the effects "flicker" may have 
on wildlife behavior, but must presume such a change in conditions will have consequences, but 
these may be a matter of degree. A model analysis of the extent, seasonality, and duration of any 
"flicker" sustained by SFW A lands would be helpful. 

In addition to a Nature Preserve, a Land & Water Reserve, five INAI Sites, and numerous state
listed endangered or threatened species within its boundaries, the SFW A also constitutes an 
important staging area for both migratory birds and bats, which may increase the risk of wildlife 
colliding with turbine blades due to the project's near proximity. 

Other indirect, cumulative effects from the project (siltation and erosion) may be incurred via the 
river corridor. 

Kickapoo State Recreation Area 

This 2,700-acre State Park, once heavily strip-mined for coal, is one of the State's most popular 
camping, boating, fishing, and recreation destinations. Outdoor recreation is an important part of 
Vermilion County's economy. The Park is located mainly north of Interstate 74, on both sides of 
the Middle Fork. It contains the lower terminus of the National Scenic River designation, and 
provides essential habitat for a large number of State-listed endangered or threatened species. 

The closest portions of the wind energy project area lie less than one mile from the Park's 
northwestern comer. Wind turbines will be easily visible from the western boundaries of the 
Park at many locations, though most visitor activities will be concentrated in areas where 
visibility will not be an issue due to topography and land cover. 

There may be the potential for "flicker" impacts in the evening to some Park lands during the late 
spring and early summer, depending on final turbine placement. Models should be examined to 
determine the extent, duration, and seasonal timing of "flicker" effects in the Park when final 
siting is being considered, with the goal of minimizing or avoiding them. 



Kennekuk Cove County Park and INAI Site 

This INAI Site is located on the southern portions of the 3,OOO-acre Kennekuk Cove County 
Park, a property managed by the Vermilion County Conservation District, on the east bank of the 
Middle Fork. The INAI Site at its nearest is about two miles east of the project area. No part of 
the Park receives drainage from the project area, except by way of the Middle Fork. 

However, because of its position on high ground east of the Middle Fork, wind turbines may be 
visible from some portions of the County Park. The major biological significance of the Park's 
proximity is that it provides significant staging and breeding habitat for bats and migratory birds, 
including the State-listed endangered Northern Harrier. 

Kinney's Ford Seep Land & Water Reserve and INAI Site 

Kinney's Ford Seep L WR lies within the northern part of the Middle Fork SFW A, two miles 
northeast of the closest portion of the project area, near the confluence of Collison Branch Creek 
with the Middle Fork. Despite its proximity to the project, topography makes it unlikely turbines 
will be visible from within the Reserve, or that "flicker" effects will be present at any time of 
year (from 1.5 MW turbines--shadows from taller machines might reach this area). The seep 
community of this Site is sensitive to ground water recharge impacts, but no project activities 
will be performed within the likely ground water recharge zone of this protected area. 

Horseshoe Bottom Nature Preserve and INAI Site 

This IOO-acre Nature Preserve, as its name implies, is located in the Middle Fork bottoms, less 
than two miles northeast of the project. However, topography and land cover render it unlikely 
that turbines will be visible or audible from the Preserve, or that "flicker" will be an issue. 
Among its other biological values, it provides essential habitat for the State-listed endangered 
Blanding's Turtle. 

Middle Fork Seeps INAI Site 

These forested seeps are located on the eastern valley wall of the Middle Fork, facing the 
project, about 1.5 miles from the project area. Turbines may be visible to visitors in the winter, 
following leaf-fall, since the western valley wall at this point has little forest cover. The 
Department believes it is likely this INAI Site lies beyond potential flicker effects. Since it lies 
on the east bank, there is no potential for project activities to affect or alter ground water 
recharge zones for the seeps. 



Fairchild Cemetery Prairie/Savanna Nature Preserve and INAI Site 

This small « one acre) Nature Preserve is part of the Kennekuk Cove County Park complex. It 
is located about 3.5 miles east-northeast of the project area and east of the Middle Fork. Because 
it lies on relatively high ground near the headwaters of Windfall Creek, project turbines may be 
visible to Nature Preserve visitors, although they may be screened by the forested bluffs of the 
Middle Fork SFW A or other intervening land covers. 

Windfall Prairie Nature Preserve and INAI Site 

This 60-acre Nature Preserve is located on the east bank of the Middle Fork, rising from the 
River to the top of the eastern bluffs, facing the project. In addition to riparian forest, it contains 
hill prairie and calcareous seep natural communities, and contains at least one State-listed 
endangered plant (Wolfs Bluegrass, Poa wolfii). 

Because the nearest portions of the project area, only two miles southwest of the Nature 
Preserve, are of equal or higher elevation to the prairie areas of the Nature Preserve, and turbines 
will likely reach some 360 feet or more higher than that, it is likely that turbines will be visible to 
visitors in the Nature Preserve, although such visibility could be seasonal, limited to periods 
when the Preserve's trees are bare. 

In addition, because the intervening forests of the Middle Fork SFW A along Gimlet Branch 
Creek are at lower elevations than the likely turbine sites, it may be possible for "flicker" effects 
from project turbines to extend to the lower elevations of the Nature Preserve over the tops of the 
trees. Modeling will be necessary to determine whether the Nature Preserve will sustain such 
effects, and, if so, at what time of year and for what duration. Both the Department and the 
Illinois Nature Preserves Commission seek to minimize or avoid "flicker" effects within Nature 
Preserves. 

Orchid Hill Natural Heritage Landmark INA I Site 

This 120-acre Natural Heritage Landmark INAI Site is home to an unusual number of native 
orchids and other rare plant groupings. Located adjacent to the extreme eastern end of the 
project area, near the existing coal-fired power plant, this forested area marches down the 
western bluff of the Middle Fork valley. Turbines will be easily visible--and perhaps audible-
from the western margins of the INAI Site. Project areas within a mile to the west are 
approximately 50 feet higher in elevation than lands within the INAI Site, so there is an 
increased likelihood that "flicker" effects will occur over the forest canopy. Models of "flicker" 
effects should be evaluated to determine the time of year, time of day, and duration of "flicker" 
within the INAI site. 



Middle Fork Woods Nature Preserve and INAI Site 

This 77-acre Nature Preserve within Kickapoo State Recreation Area provides essential habitat 
to the very rare endangered Silvery Salamander. Located about 2.5 miles south and east of the 
project area, it lies beyond the reach of "flicker" and turbine noise. Because it is completely 
surrounded by forest, no turbines will be visible from within the Preserve, nor does it lie in a 
watershed which may be affected by turbine construction. 

Rock Cut Road Botanical Area INAI Site 

Located just southwest of Middle Fork Woods, above Glenburn Creek but outside Kickapoo 
SRA, this INAI Site provides essential habitat for the State-listed threatened Fibrous-Rooted 
Sedge, Carex communis. Distance and topography assure this INAI Site and the Fibrous-Rooted 
Sedge will not be affected by the proposed project. 

Larimore's Salt Fork of the Vermilion Land and Water Reserve and INAI Site 

This L WR consists of the channel and floodplain of the Salt Fork Vermilion River south of 
Muncie. In a valley and five miles south of the project area, the LWR will sustain no effects 
from the proposed wind farm. 

Edgewood Farm land and Water Reserve and INAI Site 

Located along the Salt Fork southeast of Ogden, and more than seven miles from the project 
area, the higher elevations of the L WR exceed 660 feet MSL, about the same elevation as the 
wind farm. Consequently, wind turbines may be visible from the higher elevations within the 
LWR unless forests on the opposite side of the Salt Fork valley are tall enough to screen them. 
However, at that distance, visibility is not likely to be intrusive on the senses of site users. 

Pel ville Cemetery INAI Site 

Pel ville Cemetery lies 14 miles north of the project area, just west of Rankin and on the opposite 
side of the Middle Fork's valley. A keen-eyed observer at Pell Cemetery might possibly be able 
to see California Ridge turbines under conditions of excellent visibility, but they are unlikely to 
intrude on a visitor's experience. The Cemetery supports breeding pairs of the Henslow's 
Sparrow and other migratory birds, whose migratory passages could pose issues for the project. 

Henschel Workman State Habitat Area 

The Department's 135-acre Henschel Workman State Habitat Area is located southeast of Rankin 
in Vermilion County, about 13 miles north of the project footprint. It supports breeding 
Henslow's Sparrows and provides a large expanse of suitable wintering habitat and migratory 
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staging area attractive to other State-listed bird species, whose migratory passages could pose 
issues for the project. 

Sleeter State Habitat Area 

The 103-acre Sleeter SHA is located about 1.5 miles northwest of Gifford in Champaign County. 
It lies eight miles northwest of project areas within Vermilion County, but only four miles from 
the nearest project areas in Champaign County. Turbines located in both Champaign and 
Vermilion Counties will be visible to site users, but this should have little impact on hunting 
activities, the major recreational use of this site. However, the Sleeter SHA may be a focal point 
for birds whose migratory passages could pose issues for the project. 

Documented Listed Species 

Indiana Bat, Myotis sodalis 

Summer nursery colonies of this bat, listed by the federal government and illinois as endangered, 
have been documented in forested riparian tracts along the Middle Fork of the Vermilion River 
and the Big Four Ditch in Ford County, north of the project area, and along the Little Vermilion 
River in the southern half of Vermilion County. It is reasonable to assume that this species 
traverses or roosts in the intervening segments of the Vermilion River system. 

Nursing females may forage above crop-fields a mile or more from the nursery colony. This 
species winters in caves or mines some distance from summer habitats, but its migratory 
behavior is poorly understood. No hibernation sites are known from Vermilion County, although 
critical hibernating habitat is known in LaSalle County. It is surmised that bats using the Middle 
Fork for summer habitat most likely migrate from hibernation sites in southwestern Indiana and 
Kentucky, although a banding study in the 1970's indicated that at least some LaSalle County 
bats move in this direction. 

The risk to bats from collisions with moving wind turbine blades appears to be much higher than 
for birds. To date, no Indiana Bats have been documented as killed by wind turbines. But, until 
recently, no utility-scale wind farms have been proposed or constructed within the range of 
Indiana Bats, so the risk to this species from wind turbines remains unquantified. 

The project area itself appears to contain no potential summer nursery or roosting habitat for the 
Indiana Bat, but directly abuts riparian forests; individuals roosting along the Middle Fork may 
forage above fields within the project area. 

Because the winter hibernation sites of these bats are unknown, the greatest risk may be to 
Indiana Bats migrating across or through the project area. Efforts to identify and monitor the 
foraging and migration behavior of this bat population may establish the degree of risk which 
this facility would pose to this species. 
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The Department is unable to evaluate the potential for an incidental take of an Indiana Bat at this 
facility based on existing data; capture studies along creeks in the nearer vicinity of the project 
may be advisable. More common bat species undoubtedly occupy habitats in the vicinity, and 
are at risk of mortality, directly through collisions with wind turbines, or indirectly through 
barotrauma (lung hemorrhages caused by extremely low air pressures in the vortices created by 
wind turbine vanes). 

Vermilion County is particularly rich in bat fauna: a 1996 netting survey on the Little Vermilion 
River east of Georgetown captured seven of nine species whose ranges contain Vermilion 
County, including the Eastern Red Bat, Hoary Bat, Northeastern Myotis, Eastern Pipistrelle, Big 
Brown and Little Brown Bats, in addition to the Indiana Bat. An acoustic bat survey is 
recommended, particularly during the fall bat migratory season (August 1 through October 31) 
when activity would be expected to be the highest, in order to characterize bat activity in the 
project area. A high level of bat activity may warrant post-construction mortality studies. 

Blanding's Turtle, Emydoidea blandingii 

The State-listed threatened Blanding's Turtle has been recommended by the illinois Endangered 
Species Protection Board (IESPB or Board) for up-listing to "endangered." This rulemaking 
change should be accomplished in 2009. 

The Blanding's Turtle, distinguishable by its solid bright yellow lower jaw and throat, has been 
documented most recently in the Middle Fork SFW A (Horseshoe Bottom Nature Preserve), 
about two miles from the project area. No estimate of the local population size is available, but 
observations are rare, suggesting few individuals. While the existing population may be small 
and localized, the entire Vermilion River system is accessible to this species. In Northern 
illinois, the species frequently ascends waterways to access open upland areas for nesting. 

The Blanding'S Turtle reaches sexual maturity only after 15-20 years, and has a documented life
span beyond 70 years, although females beyond age 50 may not be reproductively active. This 
species is known to move widely across the landscape, following streams and drainage ditches, 
but also moving overland when necessary. Overland movements typically occur at night. It is 
believed to demonstrate fidelity to nesting and hatching areas, attempting to return to its own 
natal site for egg-laying. The species is known to nest farther from the water than any other 
aquatic turtle in North America, at times nesting up to a mile inland. The species' life cycle 
appears to be compatible with row-crop agriculture, since egg-laying occurs in late spring or 
early summer after planting, and hatching usually occurs before harvest. Vermilion County lies 
near the southern limits of the species' range, so overwintering in the nest by hatchlings should 
be a rare occurrence. 

The main threats to this species are nest predation by skunks, raccoons, and other mammalian 
predators, road-kill, and poaching (illegal collection for the pet trade). Wind energy construction 
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activities may result in disturbance of traditional nesting areas, the destruction of nests, the 
entrapment of individuals in excavations, and road-kill. 

Workers on the project should be educated about this species' appearance and behavior; 
excavations left open overnight should be covered and inspected before filling: and any 
Blanding's Turtle observed should be documented with photographs and reported to the 
Department of Natural Resources. A Turtle may not be moved to facilitate the project unless the 
applicant has obtained an Incidental Take Authorization. 

Smooth Softshell Turtle, Apalone mutica 

The Board has recommended listing the Smooth Softshell as "endangered;" this designation is 
pending the completion of rulemaking, which should be accomplished in 2009. 

This aquatic turtle inhabits larger streams and rivers, in segments with sandy substrates and sand 
bars. Regarded as a delicacy by many fishermen, this species has suffered from over-collecting, 
while pollution, siltation, and sedimentation have degraded many habitats. This species has been 
documented in Vermilion County, and it is potentially present in all reaches of the Vermilion 
River system. 

Unless transportation of wind turbine components requires the upgrade or reconstruction of 
bridges, there should be little risk of direct adverse effects to this species. Erosion and siltation 
pose indirect threats. 

River Redhorse, Moxostoma carinatllm 

The state-listed threatened River Redhorse is a member of the sucker family which feeds largely 
on invertebrates, including young mussels and crustaceans, for which it possesses specialized 
grinding teeth. It prefers medium-to-high-gradient rivers and streams with clean sand, gravel, 
and cobble substrates. The River Redhorse has been recorded in the Middle Fork as far north as 
the Middle Fork SFW A, but is more common in the Salt Fork. 

Erosion related to turbine construction and maintenance may degrade stream-bed habitats or 
suppress populations of prey species. Because the River Redhorse rarely ascends small 
tributaries, direct adverse effects are unlikely. 

Eastern Sand Darter, Ammocrypta pellllcidlim 

This small fish is listed by Illinois as "threatened." Restricted to streams in the Wabash drainage 
of Illinois, it requires high water quality and bottom substrates of clean sand in fairly swift 
waters, requirements satisfied by all branches of the Vermilion River. Soil erosion and 
sedimentation pose the main threats to this species, followed by chemical pollution. 
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Bigeye Chub, Hybopsis amblops 

The State-listed endangered Bigeye Chub is another small fish found only in the Wabash River 
watersheds of Illinois, but generally in smaller creeks and streams. It is present in the Middle 
Fork, the Salt Fork, and Stoney Creek. Degradation of water quality and alteration of stream 
habitats are the main threats to this species. 
Mussels 

The Salt Fork, Middle Fork, and North Fork of the Vermilion River, and their tributary creeks, 
provide essential habitat for a large number of freshwater mussels, among the most endangered 
organisms in North America. High water quality remains the most essential habitat requirement. 

Federally-listed species found, or once found, in these streams include the Clubshell, 
Pleurobema clava, and the Riffleshell, Epioblasma torulosa. A cooperative program between 
the U.S. Fish & Wildlife Service and the IDNR is planned to re-introduce the extirpated 
Riffleshell, and to augment the existing Clubshell population. 

Headwater streams are most likely to support populations of the Slippershell, Alasmidonta 
viridis, and the Little Spectaclecase, Villosa lienosa. Broadly distributed lower down are 
populations of the Wavy-Rayed Lampmussel, Lampsilisfasciola; Rainbow, Villosa lienosa; 
Purple Wartyback, Cyclonaias tuberculata; Kidneyshell, Ptychobranchusfasciolaris; 
Rabbitsfoot, Quadrula cylindrica, and Purple Lilliput, Toxolasma lividus. 

The Salamander Mussel, Simpsonaias ambigua, is the only species in its genus, and is also 
unique among North American mussels as the only species with a non-fish glochidial host, the 
Mudpuppy, Necturus maculosus. The Salamander Mussel has been documented at seven 
locations in Vermilion County since 1980, in the North Fork, the Middle Fork, and in Stony 
Creek, a tributary of the Salt Fork. A small mussel (two inches or less), and commonly found 
beneath rocks and debris, where the Mudpuppy spends much of its time, the Salamander Mussel 
is likely under-sampled by the typical non-targeted mussel survey, and may be more locally 
common than these records indicate. 

Four-Toed Salamander, Hemidactylium scutatum 

This four-inch-Iong amphibian is present in the riparian forests along Collison Branch Creek in 
the Middle Fork SFW A. While woodland vernal pools used for breeding may be the most 
essential habitat component for this species, this salamander may be found more than a thousand 
feet from the nearest wetlands, beneath forest floor litter and detritus where sufficient moisture is 
available. This species will not be found in grasslands or row-crop fields. 

It is unlikely this species occurs within the project footprint. However, good water quality 
remains important; Collison Branch rises in Section 9 and 10 within the project area. Sound 
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erosion controls in these areas will be important in maintaining good habitat conditions 
downstream. 

Silvery Salamander, Ambystoma platineum 

This six-inch-Iong salamander is unusual because its population is entirely female; egg 
production is stimulated by exposure to the sperm of the much more common Small-Mouthed 
Salamander, Ambystoma texanum, which commonly shares its habitats, but there is no genetic 
interplay. (But this also means the presence of A. texanum is a crucial factor for the successful 
reproduction of A. platineum.) The Silvery Salamander may also occur with the endangered 
Jefferson Salamander, Ambystomajeffersonianum, from which it cannot be distinguished 
except through analysis of its DNA chromosome count or the size of its red blood cells. 
However, the populations in question here have been established by these tests to be Silvery 
Salamanders. 

A population within the Kickapoo SRA is beyond the range of effect from the proposed project. 
A second population, however, in Middle Fork Woods SFW A, five miles to the north, has a 
breeding pond less than a mile from portions of the project area draining to Gimlet Branch 
Creek. While the existing breeding pond should not be at risk from effects stemming from the 
project, a species recovery effort is now underway to create or enhance potential new breeding 
areas extending as far south as Cox Hollow, which drains the easternmost portions of the project 
area. 

Salamanders can disperse surprising distances where suitable cover exists, and may potentially 
occur in any local woodlands, upland or lowland, which are connected to the more-or-Iess 
continuous riparian forest along the Middle Fork. Developers should avoid any direct impact to 
woodlands along streams feeding the Middle Fork, to assure any takings of listed salamanders 
are avoided. 

Mudpuppy, Necturus maclilosliS 

This large (up to one foot total length) salamander has been recommended by the Board for 
listing as "threatened;" this designation is pending the completion of rulemaking, which should 
be accomplished in 2009. The Mudpuppy is the only known glochidial host of the State-listed 
endangered Salamander Mussel, Simpsonaias ambigua, a species which is now being evaluated 
for federal listing under the Endangered Species Act; the decline of the Mudpuppy may be a 
major factor in the disappearance of the Salamander Mussel. 

The Mudpuppy never develops beyond an aquatic larval stage, and so is never found in terrestrial 
habitats. It inhabits clear rivers, creeks, streams, lakes, and ponds, but conceals itself under 
rocks or woody debris during the day, feeding actively at night. It typically goes unseen except 
by fishermen, who sometimes inadvertently catch it. It can cope with some siltation and 
sedimentation so long as clear gravelly headwater areas remain available for reproduction. 
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The Vermilion River system is one of the last "strongholds" for this species in the state, and it 
should be presumed to be present throughout. Stony Creek drains the central portion of the 
project area, and has the most recent records for the Salamander Mussel, indicating a Mudpuppy 
population is present in Stoney Creek. The species has also been reported from the Middle Fork 
SFWA. 

Cool or cold water is essential for this species, which remains active all winter; water 
temperatures above 72EF are harmful, and those above 77EF can be fatal. Agricultural tile 
drainage helps lower and maintain stream temperatures, but the removal of riparian trees and 
shrubs exposes streams to direct solar radiation and heating. In-stream cover provided by rocks 
and woody debris is essential for concealment and reproduction, since eggs are suspended from 
the bottoms of rocks and logs. The common belief that removal of woody debris from stream 
channels improves drainage is a factor in the decline of this--and many other-- species. 

Major threats include pollution, siltation and sedimentation, stream channelization, and woody 
debris removal. The main risks associated with wind energy projects will be direct stream 
modification through the repair or upgrade of roads, modification of aquatic thermal regimes 
through the disruption of agricultural tile drainage systems, and siltation and sedimentation 
associated with construction and permanent features, such as service roads, which suppresses 
prey populations and renders spawning areas unsuitable. Any planned in-stream work may 
require an Incidental Take Authorization. 

Bald Eagle, Haliaeetus leucocephalus 

The Bald Eagle, de-listed under the federal Endangered Species Act last year, is currently listed 
by Illinois as "threatened." The Board has recommended de-listing the Bald Eagle due to its 
recovery in Illinois, and this decision is now being implemented through the rule-making 
process, which should be completed prior to the end of 2009. It remains protected under the 
Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act, each as stringent as 
the Endangered Species Act. 

For several years there has been a Bald Eagle nest on the North Fork just above Lake Vermilion, 
about seven miles east of the project area. However, Illinois has experienced a significant 
increase in Bald Eagle nests over the last few years, and many new nests have not been tallied. 
Nests have been appearing on smaller tributaries of larger rivers in areas where Eagles have not 
been seen for years, and it may be assumed the Vermilion River Basin reflects this trend. Hence, 
it is likely that new Eagle nests will appear along the North Fork, Middle Fork, and Salt Fork 
during the project's life. 

In addition, Illinois now has the highest population of wintering Bald Eagles in the Lower 48 
States, although they tend to be concentrated around major rivers, cooling lakes, and other waters 
likely to remain ice-free. However, during migration, Eagles frequently fly overland. Thus, 

13 



while the wind energy project is unlikely to pose any direct threat to the known Eagle nest and its 
surrounding hunting territory, there may be a collision risk for migrating Eagles. 

Least Bittern, Ixobrychus exilis 

This small heron nests in the emergent vegetation of marshes. It has been documented from 
Kennekuk Cove County Park in Vermilion County, and from wetlands near the Middle Fork in 
northeastern Champaign County. 

Known breeding locations are unlikely to be affected by the project, although there may be a 
collision risk for migrating Bitterns. Generally speaking, waterfowl are rarely the victims of 
collisions with wind turbines, so this risk may be low. 

Henslow's Sparrow, Ammodramlls henslowii 

The Henslow's Sparrow is listed by illinois as a threatened species, but is scheduled for de-listing 
in 2009. Breeding populations of this grassland bird have been documented north of the project 
area, and may occur within the project area where suitable habitat exists. More northern 
breeding populations may migrate through the project area. 

Wind turbines associated with this project have the potential to kill or injure birds through blade
strike, unless breeding populations are also found within the footprint. The species is extremely 
sensitive to the presence of vertical structures and to any form of break in contiguous habitat, 
such as roads or trails, so that construction in breeding areas during breeding season is likely to 
result in unlawful takings. 

Northern Harrier, Circus cyan ellS 

The State-listed endangered Northern Harrier is a ground-nesting grassland hawk. It has been 
recently documented as nesting in Vermilion County, both within--and within a few miles of--the 
project footprint. Also a frequently-observed migrant, the species has a statewide range. While 
many sources indicate the species needs large open areas of habitat, illinois studies have 
demonstrated this hawk can use relatively small patches of habitat for successful breeding, 
especially in the vicinity of larger habitats. Breeding is often associated with wetlands such as 
marshes, sedge meadows, and wet prairies. 

While most hunting activities occur at fairly low altitudes, below typical rotor-swept elevations, 
hunting can expose this bird to collision risk. Like the Upland Sandpiper, this species engages in 
an aerial courtship display which places it at risk of collision with wind turbines. Wind farm 
construction and operation may alter concentrations of prey species. 
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This hawk relies heavily on its acute hearing to locate prey, and--if the noise generated by wind 
turbines interferes with this function (which is not known to be the case)--turbines might 
adversely affect their ability to hunt near the turbines, reducing available food resources. 

If pre-construction surveys indicate use of the project area by migrant Harriers, post-construction 
surveys should be performed to determine whether the Harrier continues to hunt territories in 
proximity to turbines. 

Barn Owl, Tyto alba 

This endangered raptor nests in larger tree cavities and in barns or abandoned buildings, 
sometimes within city limits. A breeding record exists for Champaign County, about four miles 
northwest of Rantoul; none have been recorded from Vermilion County since the species was 
listed. This owl hunts both open woodlands and grasslands; its preferred prey consists of small 
rodents such as mice and voles. The main risk posed by wind power facilities to this species is 
the removal of suitable nesting trees and abandoned buildings to facilitate transportation of wind 
turbine components or to maximize wind energy conversion. Both trees and buildings should be 
examined for Bam Owl occupancy prior to removal. 

Short-Eared Owl, Asio flammeus 

The endangered Short-Eared Owl nests and winters in grasslands and wetlands. Vermilion 
County lies in both breeding and wintering ranges, and breeding Short-Eared Owls were reported 
from two separate locations in Vermilion County in 1990. Large numbers of wintering owls are 
observed annually in suitable winter habitat in Iroquois County. 

Highly nomadic, the Short-Eared owl depends heavily on vole and mouse populations, and the 
size of its breeding and hunting territories varies inversely with prey population sizes. When 
prey populations are high, owls may be ground-roosting every few meters in suitable habitat. 
The Northern Harrier often harasses this Owl, stealing its food. 

This Owl's hunting flights are often less than ten feet off the ground (a circumstance which 
makes this bird highly vulnerable to collisions with vehicles); during aerial mating rituals, flights 
occur at typical wind turbine rotor-swept height. This Owl is highly dependent on its acute 
hearing to locate and seize prey. The degree to which noise from wind turbines may interfere 
with predation behavior is unknown. 

The effects of wind turbines on Short-Eared Owls may be heavily influenced by the proximity of 
turbines to breeding, roosting, and hunting areas. Once turbines are built, this proximity 
relationship will be subject to change as land owners alter land management practices. This is 
likely to be of concern mainly if attractive habitat for Owls and their prey is created within or 
near the turbine array following construction. 
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Upland Sandpiper, Bartramia longicauda 

This State-listed threatened grassland bird prefers habitat of short-grass prairie/pasture. For 
many years this ground-nesting species was thought to be area sensitive, requiring ten acres or 
more of grassland habitat for successful breeding. However, many recent breeding efforts are 
occurring in grassed waterways of row-crop fields, which provide considerably less than ten 
acres of habitat, and from along roadsides. 

A breeding record exists for Vermilion County, near the Danville airport. Additional breeding 
records are associated with the University of Illinois and the Champaign-Urbana Airport. There 
has already been at least one instance in 2008 of identification of Upland Sandpipers at the 
commencement of wind project construction in Stephenson County, a county which had, until 
then, no prior breeding record for this species. 

The Upland Sandpiper engages in an aerial courtship display which passes through the rotor
swept elevations of utility-scale wind turbines, placing it at risk of collision mortality. Whether 
this species will be sensitive to the proximity of vertical structures, or to shadow "flicker" on 
potential nesting areas, has not been demonstrated. 

The Department recommends mapping all habitat types within the project footprint, and 
checking even relatively small areas of appropriate habitats for the presence of this species prior 
to any initiation of construction disturbance during the breeding season. 

Potential Listed Species 

Franklin's Ground Squirrel, Spermophilus franklinii 

The State's largest ground squirrel was listed as "threatened" in 2004. Most active above-ground 
on sunny days in late spring and early summer, this species hibernates for seven to nine months 
of the year. It prefers taller vegetation than other ground squirrels, and so is seldom seen. Well
drained ground is a requisite, so today this species is most often found along railroads and 
highways where its requirements for food and shelter are satisfied. There appears to be no 
suitable habitat within the project footprint, but transport of turbine components often requires 
rebuilding or repairing roadways some distance from the destination. 

The Franklin's Ground Squirrel has been documented along railroads near Hoopeston, and along 
former rail-beds near St. Joseph in Champaign County. Offspring can disperse up to a mile in 
their first season. If present, this species can be threatened during construction through the 
crushing and collapse of its burrows by heavy equipment. Shadow flicker cast in its territory by 
operating turbines may also be detrimental. 
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Ornate Box Turtle, Terrapene ornata 

The Board has recommended listing the Ornate Box Turtle as "threatened;" this designation is 
pending the completion of rulemaking, which should be accomplished in 2009. 

This terrestrial turtle is usually found in open grassland areas, in contrast to its cousin, the 
Eastern Box Turtle, which is usually found in woodlands. This turtle hibernates underground 
from late September through April, so it can not evade disturbance during that period. Its 
carapace carries elaborate markings, including a yellow bar along the spine, which distinguishes 
it from the other species. While it appears to be more common in sandy soils, it is not restricted 
to them. Specimens have been collected from both Iroquois and Champaign County. 

As with many turtles, road-kill and over-collecting are major causes of decline. In a recent study 
of a northwestern Illinois population, a significant number of individuals exhibited carapace 
scarring from farming equipment (discs and harrows), illustrating that this species may 
frequently be found in rowcrop fields. 

Preferred habitat of this species may not be present in the project area, but too little is known of 
this species' current distribution to rule out its presence. Project workers should be educated as 
to its appearance and habits, remain alert for turtles on roads and in fields, and report any 
suspected Ornate Box Turtles to supervisors. The Department of Natural Resources should be 
promptly notified if any Ornate Box Turtles are identified. Once listed, it will be unlawful to 
move or capture an Ornate Box turtle to facilitate the project without first obtaining an Incidental 
Take Authorization from the Department. 

Loggerhead Shrike, Lanius iudovicianus 

The threatened Loggerhead Shrike is adapted to the savanna conditions of interspersed 
grasslands, shrubs, and trees. This species has been adversely affected by the decline in animal 
husbandry and the abandonment of the "shelter-belt" fence-row conservation practice, which has 
severely reduced both breeding and foraging habitat. The Shrike, also known as the "butcher 
bird," needs thorny trees and shrubs, even barbed wire, on which to impale its prey, which may 
be left for several days before being eaten. Areas which support large insects and small rodents, 
major food items, are also necessary. Due to losses of suitable habitat, Loggerhead Shrikes may 
attempt reproduction in trees near human habitations and in other areas where they would 
normally not be expected. The Shrike has not been reported as breeding in Vermilion County 
since its listing, but has been reported from Champaign County. 

The primary consideration for wind energy facilities is the potential for further loss of remaining 
habitat, if fence-rows are cleared to avoid wind turbulence or to improve turbine exposure, or if 
road-side trees are cleared to create turning radii for turbine carriers or to establish power lines. 
A pre-construction survey to identify the presence of Shrike nests should be conducted for areas 
with suitable habitat if work is proposed during the breeding season in order to avoid direct 
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mortality. "Resident" foraging birds are not thought to be at significant risk from operating wind 
turbines, but potential risk associated with migrants should be considered. 

Black-Billed Cuckoo, Coccyzus erythropthalmus 

The Black-Billed Cuckoo has been recommended by the Board to be listed as "threatened," and 
this listing is pending the completion of administrative rulemaking, which should occur in 2009. 

This bird nests in interior thickets of forested tracts and feeds heavily on caterpillars. This 
species was documented as nesting at Jordan Creek of the North Fork Nature Preserve in the 
1990's, and Vermilion County has thousands of acres of suitable nesting habitat along its streams 
and rivers. This species is not directly threatened by wind turbine construction or operation, but 
may be subject to collision risk as a migrant. 

Migratory Birds 

American Golden Plover, Pluvialis dominica 

This migratory bird breeds in the Arctic tundra, migrates south along the Atlantic seaboard to 
South America in the winter, but returns northward through central North America. Areas of 
Illinois and Indiana provide important spring migration staging areas, which may be occupied by 
this species for a month or more while birds go through a molt before resuming migration. It has 
become a species of concern due to its relatively low global population estimate of around 
300,000 birds. 

Based on 25 years of Spring Bird Count data, it is likely that significant numbers of this species 
congregate in Counties including northern Champaign and Vermilion Counties, but the locations 
of large concentrations vary from year to year. Large numbers of this species are routinely 
observed south of Sibley Grove in Ford County. Pre- and post-construction surveys should be 
performed to observe this species. 

Plovers tend to aggregate in dense concentrations, and are known to fly in large tight groups at or 
below the approximate rotor-swept elevation, which may expose them to collision mortality risk. 
Concerns also exist pertaining to habitat fragmentation by service roads, and displacement from 
habitat due to potential sensitivity to vertical structures and human activity. 

A research project has begun in an effort to better understand the behavior and needs of this 
species, as well as how it may be affected by the presence of wind turbines. Some preliminary 
results were recently published [O'Neal, et. al. (2008)] . 

One apparent finding is that the species definitely concentrates in a few areas, rather than being 
generally dispersed across suitable habitat, resulting in temporarily dense population "hot-spots." 
However, where these may be located may be influenced year-to-year by poorly understood 
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climatic cues. Very few birds appeared in 2008 in the expected concentration areas; instead, 
major concentrations were located more than one hundred miles to the south. Anecdotal 
evidence indicates this is an unusual occurrence. 

A number of observers had reported a daytime habitat preference for short grass, soybean 
stubble, or bare ground with standing water or residual moisture, but O'Neal first reported a night 
roost preference for standing corn stubble cover, with crepuscular movement between the two. 
O'Neal reported all observations were located more than 70 meters from adjacent roads, 
suggesting an intolerance for breaks in habitat. (Effects of traffic were not investigated.) 
Interestingly, O'Neal also reported several observations of predation of the Golden Plover by the 
Northern Harrier. 

Whooping Crane, Grus americana 

An experimental population of the federally-listed endangered Whooping Crane has been 
established with breeding grounds in Wisconsin and wintering areas in Florida. Fall 2009 will 
see more than 100 birds move to Florida. Whooping Cranes often "stop over" during migration 
and this may occur virtually anywhere in the State. 

Whooping Cranes may "stop over" for extended periods. In November 2006, during their first 
unescorted Fall Migration, a pair of Cranes rested for four days along the upper East Branch 
Vermilion River (Wabash Drainage) in Ford County. A Whooping Crane extended its Spring 
movement by loitering near Danville until the end of June 2008. 

During such stop-overs, cranes often forage on waste corn in nearby agricultural fields . Wind 
turbines and associated power lines pose a collision risk for these large birds, which require some 
distance to achieve safe altitudes. Most non-predation losses to this flock have been to power 
line collisions. The visibility of power lines should be maximized with appropriate line markers. 
The developer may wish to consider other voluntary efforts to promote Crane conservation. 

Due to the very high public profile of the Whooping Crane, the Department suggests the 
developer/operator of this facility coordinate at least annually with the Whooping Crane Eastern 
Partnership (www.bringbackthecranes.org) to track the passage of Whooping Cranes through the 
vicinity, and explore additional measures to reduce potential losses of these birds. 
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._-_. Preservation Agency 

II!II 1 Old State Capitol Plaza 

Vermilion and Champaign Counties 
Royal 
Wind Farm/California Ridge Wind 

March 4, 2009 

Ms. Jacque Hamilton 
HDR Engineering, Inc. 
Environmental Project Manager 
701 Xenia Avenue South 
t'linneapolis, Minnesota 55416-3636 

Dear Madam: 

RECEIVED 

MAR 9 2009 

Springfield , 
HDR Enaine . 

Illinois 62701 -1 Sf~ .erU'J.g,. dt~,iS - his t ory. gov 
PLEASE REFER TO: IHPA LOG #009030209 

Thank you for requesting comments from our office concerning the possible effects of the project 
referenced above on cultural resources. Our comments aLoe required by Section 106 of the National 
Historic Preservation Act of 1966 (16 USC 470), as amended, and its implementing regulations, 36 CPR 
800: "Protection of Historic Properties". 

The project area has not been surveyed and may contain prehistoric/historic archaeological resources. 
Accordingly, a Phase I archaeological reconnaissance survey to locate, identify, and record all 
archaeological resources within the project area will be required. This decision is based upon our 
understanding that there has not been any large scale disturbance of the ground surface (excluding 
agricultural activities) such as major construction activity ~/ithin the project area which would have 
destroyed existing cultural resources prior to your project. If the area has been heavily disturbed 
prior to your project, please contact our office with the appropriate written and/or photographic 
evidence. 

The area(s) that need(s) to be surveyed include(s) all area(s) that will be developed as a result of 
the issuance of the federal agency permit(s) or the granting of the federal grants, funds, or loan 
guarantees that have prompted this review. 

Enclosed you wi l l find an attachment briefly describing Phase I surveys and a list of archaeological 
contracting services. THE IHPA LOG NUMBER OR A COpy OF THIS LETTER SHOULD BE PROVIDED TO THE SELECTED 
PROFESSIONAL ARCHAEOLOGICAL CONTRACTOR TO ENSURE THAT THE SURVEY RESULTS ARE CONNECTED TO YOUR PROJECT 
PAPER'Vl0RK. 

If you have further questions, please contact Joseph S. Phillippe, Chief Archaeologist at 217/785-1279. 

Sincerely, 

~~~~ 
Anne E . Haaker 
Deputy State Historic 

Preservation Officer 

AEH 

Enclosure 

A teletypewriter for the speech/hearing impaired is available at 2 17-524-7128. It is not a voice or fax line. 



1 Old State Capitol Plaza Springfield, Illino is 62701 -1512 

PROTECTING ILLINOIS' CULTURAL RESOURCES 
All Introduction (0 Archaeological Slirveys 

Prepared by 
ILLINOIS STATE HISTORIC PRESERVATION OFFICE 

www.illinois-history.gov 

When you read the accompanying letter, you were notified that your Federal or State permitted, funded, or licensed project will require 
an archaeological survey. We also review projects that use public land. The purpose of this survey will be to determine if prehistoric or 
historic resources arc present within the project area. If you are the average applicant you have had little or no experience with such 
surveys - this short introduction is designed to help you fulfill the Federal/Statc requirements and complete the process. 

WHY PROTECT HISTORIC RESOURCES? Historic preservation legislation grew out of the public concem for the rapid loss of our 
prehistoriC and historic heritage in the wake of increasingly large-scale Federal/State and private development. The legislation is an 
attempt to protect our heritage while at the same time allowing economic development to go forward. 

WHAT IS THE LEGAL BASIS? The basis for all subsequent historic preservation legislation lies within the national Historic Preservation 
Act of 1966 (NHPA). Section 106 ofNHPA requires all Federal Agencies "undertakings" to "take into account" their effect on historic 
properties. As of January I, 1990, the State Agency Historic Resources Preservation Act (Public Act 86-707) requires the same for all 
private or public undertakings involving state agencies. An ·'undertaking" is defined to cover a wide range of Federal or State permitting, 
funding, and licensing activities. It is the responsibility of FederallState Agencies to ensure the protection of historic resources and the 
State Historic Preservation Office (SHPO) regulates this effort. In !llinois the SHPO is part of the Illinois Historic Preservation Agency 
(lHPA). 

WHAT IS AN ARCHAEOLOGfCALSURVEY? An archaeological survey includes both (\) an examination of the written records, such as 
county plat books, published and unpublished archaeological reports, state site files, and (2) a field investigation of the project area to 
determine if prehistoric or historic resources arc present. This process of resource identification is called a Phase I survey. 

WHAT DOES A PHASE I SURVEY REQUIRE? Archaeological evidence is normally buried beneath the surface of the ground. To 
determine if an archaeological site is present it is necessary to get below this surface. The most efficient way is by plowing. lfthe 
project area is or can be plowed then the artifactual evidence wi ll be brought to the surface and systematic pedestrian surveys (walkovers) 
will determine if a site is present. These walkovers arc best done when the vegetation is low in the fall or spring. If the project area is 
covered with vegetation then small shovel probes (1 , sq.) are excavated on a systematic grid pattern (usually 50' intervals) to sample the 
subsurface deposits. Where deeply buried sites may be present, such as in floodplains, deep coring or machine trenching may be 
required. 

WHO DOES ARCHAEOLOGICAL SURVEYS? Professional archaeologists who meet the Federal standards set fo rth in the Secretary of 
the Interior 's Professional Qualifications Standards (48 FR 44738-9) may conduct Federal surveys, while those meeting the State 
standards set forth in the Archaeological and Paleontological Resources Protection Act (20 ILCS 3435) may conduct surveys on public 
land in the State (see the other side of this sheet for information on obtaining the services ofa contract archaeologist). The applicant is 
responsible for obtaining and paying for such services. 

Ifno sites were found or the sites found are not e for the National Register the project may proceed. Occasionally, a 
significant archaeological site may be encountered. In such a case the SHPO and the Federal or State Agency will work with the 
applicant to protect both the cultural resources and to facilitate the completion of your project. 

NEED FURTHER ASSISTANCE? The IHPA is here to assist you and the Federal/State agencies in complying with the mandates of the 
historic preservation legislation. If you have questions or need assistance with archaeological resources protection or Federal/State 
compliance, please contact the Archaeology Section, Preservation Services Division, Illinois Historic Preservation Agency, One Qld 
State Capitol Plaza, Springfield, Illinois 62701 (217-782-4836). 

OVER 

02/09109 
A teletypewriter ior the speech/hearing impaired is availabie at 217-524-7128. II is not a voice or fax line. 



1 

~OiS Historic 
Preservation Agency -----

IIIII 1 Old State Capitol Plaza Springfield, Illinois 62701-1512 www.illinois-history.gov 

Illinois Historic Preservation Agency - Archaeology Section 
Information for Developers and Agencies about general procedures for Phase 2 archaeology projects 

Anyone notified of an archaeological site subject to Phase 2 testing in their project area, has several options: 

Preserve the site by planning your project to avoid or greenspace the site, a deed covenant maybe necessary 
depending on the land ownership and the law the project is being reviewed under. 

2. Hire an archaeological fmn to conduct a Phase 2 project on the site. 
3. Choose a different location for the project (generally means starting review process over from scratch, but 

there will be rare occasions when this is actually the fastest and cheapest option). This is something you may 
wish to consider if there are burials in the project area, or an extremely large or dense site in the project area. 

Phase 2 archaeological projects consist of fieldwork, analysis, and report by the archaeological firm, and then review of 
the report by the IHPA and sometimes also by the funding or permitting agency, with additional work required part of 
time depending on the significance of the site(s). However, if a project has no significant sites after a Phase 2 project 
has been completed and reviewed, then the archaeology is completed as soon as IHPA accepts the report. If a project 
area has more than 1 site, each one is reviewed independently, in other words, one could be determined not significant 
and while another one is determined significant or potentially significant. 

Phase 2 field work generally consists of obtaining good artifact type and location data from the site surface by methods 
such as grid collections, piece plotting, etc., this is followed by a small scale excavation. In some cases the fieldwork 
(commonly called test units) can be done with assistance of machines like backhoes or occasionally even large 
equipment like belly scrapers (plowed or partially disturbed sites), but sometimes it is necessary to dig by hand 
(mounds, unplowed sites, or inaccessible locations). The test units are excavated to the base of the plowzone or 
topsoil, and then the base of the unit is checked for presence of archaeological features (foundations, pits, hearths, 
burials, middens, etc.) If features are present, a small number (generally not more than 5-10) of them are excavated to 
provide information about the site's age, function, integrity, etc. Samples of soil from each feature for botanical and 
zoological analysis are usually taken. Also on floodplains oflarge rivers, several additional "deep" trenches are 
usually necessary to check for buried sites. The amount of time required fgr fieldwork is highly dependent on the size 
of a site, on whether machines can be used, and on the density of features, as well as the weather. 

Analysis at Phase 2 consists of identifying and inventorying all of the artifacts recovered and preparing data recorded 
in the field for a report. The length of time needed is again highly variable based on the factors listed above. The 
report describes the field and lab infonnation, provides a preliminary interpretation of the site, and makes 
recommendations conceming the significance of the site. 

The archaeology staff at the State Histoi-ic Preservation Office (IHPA in Illinois) and sometimes the archaeologists at 
the lead funding or permitting agency review the report. Based on the report and their knowledge of regional 
archaeological, they determine (following criteria outlined in the appropriate law and regulations for each project) if 
the work done was acceptable, and whether the site(s) are not significant and need no further investigation or are 
significant. If a site is significant (meets the eligibility criteria for the National Register of Historic Places), the choices 
are mitigation (generally by complete excavation) or preservation. 

Joseph S. Phillippe, Chief Archaeologist (1-1-2005) 

02/09109 
A teletypewriter for the speech/hearing impaired is available at 2 17·524·7128. It is not a voice or fax line. 



ILLINOIS-BASED CONSULTING SERVICES WITH PROFESSIONAL ARCHAEOLOGISTS (by zip code order, 110112009 update) 
In order to assist agencies, engineering firms, and others who require professional archaeological services the Illinois Historic Preservation 
" .gcncy (IHPA) has listed below Illinois-based firms with professional archaeologists currently performing contract archaeological compliance 
work. Based on documentation supplied by them these individuals appear to meet current Federal qualifications. This list is provided for your 
assistance, however, you may use any archaeologist who meets the minimum qualifications as set forth in Secretary of the Interior's 
Professional Qualifications Standards (36 CFR 61). Federal and state regulations require a completed graduate degree with an emphasis in 
archaeology and 16 months of professional archaeological experience (BOLD names below). If you have any questions please contact IHPA 
at 217-785-4512. THE INCLUSION OF INDIVIDUALS OR ORGANIZATIONS ON THIS LIST DOES NOT CONSTITUTE ANY 
RECOMMENDA TION OR ENDORSEMENT OF THEIR PROFESSIONAL EXPERTISE OR PERFORMANCE RECORD BY THE IHP A. 

CHICAGO METRO REGION 

Dr. Kevin P. McGowan 
Public Service Archaeology Prgm 
Chicagoland Office (UI-UC) 
Post Office Box 7085 
Grayslake, Illinois 60030 
847-548-7961 (fax same) 

Dr. Leslie H. Kirchler, RPA 
Environmental Resources Management 
1701 Golf Road, Suite 1-1000 
Rolling Meadows, Illinois 60008-4242 
847-258-8921 /8901 (fax) 
leslie.kirchler(a{erm.com 
www.erm.com 

Mr. Steve Parrish 
Archaeological Research, Inc. 
1005 Greta Avenue 
Woodstock, Illinois 60098 
815-334-8077 /0530 (fax) 
Arch-res.com 

Dr. Mark W. Mehrer 
Northern Illinois University 
Contract Archaeology Program 
Department of Anthropology 
102 Stevens Building 
DeKalb, lllinois 60115 
815-753-7544/7027 (fax) 
mmehrer@niu.edu 

Dr. Thomas E. Berres 
OurHeritage Archaeological Srvs, Inc. 
983 Quail Run 
DeKalb, Illinois 60115-6117 
815-754-9611/758-5692 (fax) 
Beams 1 @verizon.net 

Dr. Rochelle Lurie 
Dr. M. Catherine Bird 
Midwestern Archaeological 

Research Services, Inc. 
505 North State Street 
Marengo, Illinois 60152 
815-568-0680/0681 (fax) 

02/09/09 

CHICAGO METRO REGION 
CON'T 

Dr. Cynthia L. Halek 
Archaeology & Geomorphology Services 
2220 Mayfair A venue 
Westchester, Illinois 60154 
708-531-1445 / 562-7314 (fax) 
cbalek@msn.com 
Mr. Douglas Kullen 
Allied Archeology 
239 South Calumet Avenue 
Aurora, Illinois 60506 
630-896-9375/897-9682 (fax) 
archon200 l@hotmail.com 

Mr. Jeff Schuh 
Patrick Engineering, Inc. 
4970 Varsity Drive 
Lisle, Illinois 60532 
630-795-7200 / 434-8400 (fax) 

Ms. Lynn M. Gicrck 
ENSR International 
27755 Diehl Road 
Warrenville, Illinois 60555-3998 
630-839-5332/836-1711 (fax) 
19ierek@ensr.com 

Dr. Thomas J. Loebel 
CAGIS Archaeological Consulting Srvs. 
University of Illinois at Chicago 
Depaltment of Anthropology 
1007 West Harrison (mlc 027) 
Chicago, Illinois 60607 
312-413-8247 / 3573 (fax) 
tloebel@uic.edu 

Dr. David Keene 
Archaeological Research, Inc. 
4147 North Ravenswood Ave., Suite 301 
Chicago, Illinois 60613-1830 
773-975-1753 / 8286 (fax) 
arch-res. com 

Ms. K. Shane Vanderford 
IT ARP Northern Illinois Survey Division 
6810 Forest Hills Road 
Loves Park, Illinois 61111 
815-282-0762 / 0754 (fax) 

CENTRAL REGION 

Mr. Keith L. Barr 
Archaeological & Architectural Surveys 
Old Inn Farm 
Rural Route 1 
Fairview, Illinois 61432 
309-778-2536 

Mr. Lawrence A. Conrad 
Western llIinois University 
Archaeology Lab 
201 Tillman Hall 
Macomb, Illinois 61455 
309-298-1188 

Dr. Michael D. Wiant 
Dickson Mounds Museum 
10956 North Dickson Mounds Road 
Lewistown, Illinois 61542 
309-547-3721 

Dr. Charles L. Rohrbaugh 
Archaeological Consultants 
302 Kelly Drive 
Normal, Illinois 61761 
309-454-6590 

Dr. Brian Adams 
University of Illinois 
Anthropology Department 
Public Selvice Archaeology Program 
109 Davenport Hall 
607 South Matthews A venue 
Urbana, Illinois 61801 
217-333-1636 / 217-244-1911 (fax) 

Mr. Dale McElrath 
University of Illinois Champaign-Urbana 
UIUC-IT ARP Statewide Office 
23 East Stadium Drive 
209 Nuclear Physics Lab (MC 571) 
Champaign, Illinois 61820 
217-333-0667 / 244-7458 (fax) 

More Central Listings - Over 



CENTRAL REGION CaN'T 

Mr. Mark C. Branstner 
Great Lakes Research, Inc. 
Post Office Box 2341 
Champaign, Illinois 61825-2341 
517-927-4556 
mark.branstner@branstner.com 

Dr. Fred A. Finney 
Upper Midwest Archaeology 
Post Office Box 106 
St. Joseph, Illinois 61873-0106 
217-469-0106 (voice/fax same) 
cell 217-778-0348 
F AFinney@aol.com 

Center for American Archeology 
(Kampsville Archeological Center) 
Post Office Box 22 
Kampsville, Illinois 62053 
618-653-4316/4232 (fax) 
gail@caa-archeology.org 

Mr. David J. Nolan 
ITARP Westem Illinois Survey Division 
604 East Vandalia 
Jacksonville, Illinois 62650 
217-243-9491/7991 (fax) 
Macomb Lab 
309-833-3097 
Springfield Lab 
217-522-4295/4395 (fax) 

Dr. Terry Martin 
Illinois State Museum Society 
1011 East Ash Street 
Springfield, Illinois 62703 
217-785-0037/2857 (fax) 

Mr. Floyd Mansberger 
Fever River Research 
Post Office Box 5234 
Springfield, Illinois 62705 
217-525-9002/6093 (fax) 

Mr. Joseph Craig 
Prairie Archaeology & Research 
Environmental Compliance Consultanis 
Post Office Box 5603 
Springfield, Illinois 62705-5603 
217-544-4881 /4988 (fax) 
i craig@prairiearchaeology.com 
jcraig@eccinc.org 

02109/09 

METRO EAST REGION 

Mr. Don Booth 
2610 Sidney Street 
Alton, Illinois 62002 
618-447-2031/618-465-9548 (fax) 
dnbooth@charter.net 

Dr. Charles W. Markman 
Markman & Associates, LLC 
4618 North Illinois, Suite 178 
Fairview Heights, Illinois 62208 
314-705-0706/208-460-0011 (fax) 
cwmarkman@rnarkrnaninc.com (EMAIL) 
markrnanarchaeology.com (web) 

Dr. Steve Dasovich 
SCI Engineering, Inc. 
15 Executive Drive 
Fairview Heights, Illinois 62208 
636-949-8200/8269 (fax) 

Mr. Brad Koldehoff 
UIUC-ITARP 
American Bottom Survey Division 
6608 West Main Street 
Belleville, Illinois 62223 
618-397-5096/5097 (fax) 

Dr. John Kelly 
Central Mississippi Valley 
Archaeological Research Institute 

Post Office Box 413 
Columbia, Illinois 62236 
618-540-8109 

SOUTHER1~ REGION 

Mr. Steve Titus 
American Resources Group, Ltd. 
127 North Washington Street 
Carbondale, Illinois 62901 
618-529-2741/457-5070 (fax) 

Dr. Brian M. Butler 
Southern Illinois University 
Center for Archaeological Investigations 
Mail Code 4527 
Carbondale, Illinois 62901 
618-453-5031/8467 (fax) 
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New Construction, California Ridge Wind Farm 
Champaign County 
IHPA Log #009030209 

March 11, 2010 

Jacque Hamilton 
HDR Engineering, Inc. 
701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

Dear Ms. Hamilton: 

Thank you for requesting comments from our office concerning the possible effects of 
your project on cultural resources. Our comments are required by Section 106 of the 
National Historic Preservation Act of 1966, as amended, and its implementing 
regulations, 36 CFR 800: "Protection of Historic Properties". 

Our staff has reviewed the specifications of the referenced project as submitted by 
your office. We cannot adequately review this proposed project until the following 
additional documentation has been submitted to our Agency: 

Architectural survey of project area documenting structures within the viewshed 
of any proposed turbine, clearly labeled and keyed to a site map. 

In your reply, please refer to IHPA Log #009030209. If you have any further 
questions, please contact me at 217/785-5027. 

Sincerely, 

~t-~0JLkv 
Anne E. Haaker 
Deputy State Historic 

Preservation Officer 

A teletypewriter for tile speech/hearing impaired is available at 217-524-7128. It is not a voice or fax line. 



Desmond. Meg 

From: 
Sent: 

Brown, Robert J LRL [Robert.J.Brown@usace.army.mil] 
Monday, March 30, 2009 10:10 AM 

To: 
Subject: 

Follow Up Flag: 
Flag Status: 

Hamilton, Jacqueline D. 
California Ridge 

Follow up 
Flagged 

Categories: Purple Category, Invenergy-CaliforniaRidge 

Jacqueline, 

I am the project manager for a 404 permit associated with the California ridge wind farm. 

This is in regard to your request for our review of the prop sed wind farm located in 
Vermilion and Champa in Co, IL. 

The Corps of Engineers exercises regulatory jurisdiction under Section 404 (33 USC 
1344) of the Clean Water Act (CWA). The performance of work on 'waters of the United States' 
is unlawful unless the work has been authorized by the Secretary of the Army prior to the 
start of such work. The authorization for the placement of dredged or fill material is 
administered under Section 404. Normally, the authorization under Section 404 is in the form 
of a Department of the Army (DA) permit. 

Based on our review of the submitted data, it has been determined that additional 
information will be required before we can make a determination for the need for a Department 
of the Army (DA) permit under SSection 404 of the Clean Water Act. 

If your project would impact any "waters of the United States," 
including jurisdictional wetlands, then you should submit a Department of the Army (DA) 
permi t application for review by this office. Copies of DA permit application forms are 
available on Louisville District's Internet site at http://www.lrl.usace.army.mil under 
"Obtain a Permit". 

Basically, I need all location information for roads, pads or utilities. 
Call or contact me via e-mail for coordination for this project. 

Robert J. Brown 
Geographer / Regulatory Specialist 
U.S. Army Corps of Engineers 
Louisville District, West Section 
phone: (812) 853-7632 
fax: (812) 858-2678 
robert.j.brown@usace.army.mil 
Mailing Address: 
P.O. Box 489 
Newburgh, IN 47629-0489 

1 



~NRCS 
Natural Resources Conservation Service 
2118 West Park Court 
Champaign, lL 61821 
(217)353-6600 

April 20, 2009 

United States Department of Agriculture 

Jacquie Hamilton, Environmental Project Manager 
HDR Engineering, Inc. 
70! Xenia Avenue South 
Minneapolis, MN 55416-3636 

Re: California Ridge Wind Project, Vermilion and Champaign Counties, Illinois 

Dear Ms. Hamilton: 

I have had my staff review the information provided by you regarding the California Ridge Wind Project 
proposal for Vermilion and Champaign Counties. While there are anticipated long term natural resoW'ce 
impacts associated with this project primarily through the land use change, it is also anticipated that 
most of the impacts will be short term, and can be mitigated with best management practices before, 
during, and after construction activities. 

Regarding long term natural resource impacts, the vast majority of the project area is comprised of soil 
types that have been characterized as prime or important farmland, with approximately 1 % of the project 
area not meeting prime or important farmland criteria. Accordingly, an efficient, compact layout of the 
wind turbines and the associated infrastructure is recommended. This will reduce the acreage of 
conversion and the impact this conversion may have on natural resources as a resul t of the conversion. 

Regarding short term impacts, the following comments are arranged according to pre-construction 
phase, construction phase, and post-construction phase of the project. However, it should be noted that 
the comments are general in nature based on the project boundaries. As specific wind turbines sites are 
determined, the project developer is encouraged to consult with the Soil and Water Conservation 
Districts of both Champaign and Vermilion Counties for site specific resource inventories and best 
management practices. This will reduce the natural resource impact at the individual wind turbine sites, 
their access roads as well as the construction and equipment staging areas. 

Pre-Construction Phase 
Existing permanent vegetative buffers should be maintained. 

Temporary sediment control measures should be employed on all disturbed areas prior to 
construction in order to reduce detachment and transport of sediment from the construction sites 
to adjacent waterways. 

Helping People Help the Land 

An Equal Opp0rlunity Provider and Employer 
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HDR Engineering, Inc. 

Existing subsurface tile should be identified and avoided to the extent possible and if 
compromised, repaired to a level meeting or exceeding pre-construction condition. Landowners 
should be consulted 18 months following completion of construction activity to determine if 
damage to known and/or 
unknown subsurface tile lines has been revealed through the appearance of new seeps or other 
symptoms of damaged tile resulting from construction activities. 

All construction activities in areas identified as wetlands on the US Fish and Wildlife Service 
National Wetland Inventory should be avoided. 

As wind turbines and associated infrastructure are sited, a consulting soil scientist should be 
conferred with so as to not impact other potential wetland areas not identified on the National 
Wetland Inventory. 

The Illinois Depmtment of Natural Resources should be consulted as to potential long term and 
short term impacts to wildlife associated with the project. 

Construction Phase 
Where access roads, both permanent and lor temporary, cross grassed waterways or other water 
conveyance channels, the original shape of the waterway or channel should be maintained 
allowing for the normal passage of runoff water within the channel. The channel should suitably 
protected according to NRCS Conservation Practice Standards 560-Access Road and 578-Stream 
Crossing as applicable. Our website contains these standards, along with standard drawings, for 
reference. 

If culverts are used as part of the crossing, the culverts should be sufficiently large enough to 
convey the runoff flow with out an appreciable altering of the waterway flow characteristics. 
Crossings shall be protected so that out-of-bank flows safely bypass without eroding adjacent 
cropland or the crossing fill material. Culvert sizing should follow our standard for Access 
Road, NRCS Conservation Practice Standard 560. 

Access roads should be constructed with road ditches as identified in Conservation Practice 
Standard 560 to convey increased runoff How to a suitable stable outlet. 

Existing soil conservation practices (such as terraces, grassed waterways, etc.) that are damaged 
through project activities should be restored to at least pre-construction condition. 

Any open trenching as part of the project should have the top 12" of the soil profile stripped, 
stockpiled, and replaced. 

Although not specifically a potential resource concern, a locator wire should be run with the 
underground electrical connections to assist in the locating and avoidance of the utility during 
possible future land improvement construction activities. 
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Post~Construction Phase 
Following construction activities, the soil in the areas that have been compacted due to heavy 
equipment use and that will not remain as permanent access roads or work areas shall be ripped 
at least 18 inches deep (more shallow if required to miss tile lines) and then tandem disked. 

All ripping should be done at a time when the soil is dry enough for normal tillage operations to 
occur on undisturbed farmland adjacent to the areas to be ripped. 

All rutted land should be restored to the original condition. 

Disturbed areas should be seeded with a vegetative seeding using the NRCS critical area seeding 
standard. Construction areas that will be restored for use as cropland following construction 
should have a temporary vegetative cover established, while other disturbed areas should have a 
permanent vegetative cover established. 

Thank you for the opportunity to review and comment on this proposal. If you have any questions 
regarding the information provided and need any clarification, please contact my State Conservation 
Engineer, Ruth Book, at 217/353-6626. 

Sincerely, 

~7L,'\:;; 
WIL~~ 
State ConservatioOlst 

cc: 
Ruth Book, State Conservation Engineer, NRCS, Champaign, lL 



United States Department of the Interior 

F1SH AND WILDUFE SERV1CE 
Rock bland Field Oftice 

1511 47'h Avenue 
Moline, Illinois 61265 

Phone: (309) 757-5800 Fax: (309) 757-5807 
IN REI)LY REFER 
roo 

FWS/RlFO 

Ms. Jacqueline Hamilton 
Environmental Project Manager 
HDR Engineering, Inc. 
70 I Xenia Avenue South 
Minneapolis, Minnesota 55416-3636 

Dear Ms. Hamilton: 

HDR Engi . 
May 14,2009 neermg, Inc. 

This letter is in regard to plans for the California Ridge Wind Project proposed for Champaign 
and Vermilion Counties, Illinois. We have the following comments concerning threatened and 
endangered species, as well as non-listed migratory species and natural resources. 

Threatened and Endangered Species 

In order to determine if your project "may affect" species, we invite you to use a new tool the 
U.S. Fish and Wildlife Service (Service) has designed to help with the consultation process - the 
new Section 7(a)(2) Technical Assistance webpage 
(http://www.fws.gov/miclwest/endangered/section7/s7process/index.htm). By following the 
instructions, you can determine what your action area is, whether listed species may be found 
within the action area, and if the project may affect listed species. 

Habitat Descriptions for Federal Threatened and Endangered Species in 
Champaign and Vermilion Counties, Illinois 

Indiana bat - The endangered Indiana bat (lvfyotis sodalis) is known to occur in several Illinois 
counties including Champaign and Vermilion. Potential habitat for this species occurs statewide. 
Therefore, Indiana bats are considered to potentially occur in any area with forested habitat in 
any county in Illinois. 

Indiana bats migrate seasonally between winter hibernacula and summer roosting habitats. 
Winter hibernacula include caves and abandoned mines. Females form nursery colonies under 
the loose bark oftrees (dead or alive) and/or cavities, where each female gives birth to a single 
young in June or early July. A single colony may utilize a number of roost trees during the 
summer, typically a primalY roost tree and several alternates. The species or size of tree does 
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not appear to influence whether Indiana bats utilize a tree for roosting provided the appropriate 
bark structure is present. 

During the summer, the Indiana bat frequents the corridors of small streams with riparian woods 
as well as mature upland forests. It forages for insects along stream corridors, within the canopy 
of floodplain and upland forests, over clearings with early successional vegetation (old fields), 
along the borders of croplands, along wooded fencerows, over farm ponds, and in pastures. 

Suitable summcr habitat in Illinois is considered to have thc following characteristics within a 1;2 

mile radius of a project site: 

! ) forest cover of 15% or greater; 
2) permanent water; 
3) potential roost trees with 10% or more peeling or loose bark 

If the project site contains any habitat that fits the above description, it may be necessary to 
conduct a survey to determine whether the bat is present. In addition, a search for this species 
should be made prior to any cave-impacting activities. If habitat is present or Indiana bats are 
known to be present, they must not bc harmed, harassed or disturbed when present, and this field 
office should be contacted for further assistance. 

Prairie bush clover - The prairie bush clover (Lespedeza leptostachya) is listed as threatened in 
Champaign County, Illinois. It occupies dry to mesic prairies with gravelly soil. There is no 
critical habitat designated for this species. Federal regulations prohibit any commercial activity 
involving this species or the destruction, malicious damage, or removal of this specics fiom 
Federal land or any other lands in knowing violation of state law or regulation, including state 
criminal trespass law. This species should be searched for whenever prairie remnants are 
encountered. 

Eastel'll prairie fringed orchid - The eastern prairie fringed orchid (Platanthera leucophaea) is 
listed as threatened for Champaign and Vermilion Counties, Illinois. It occupies wet grassland 
habitats. There is no critical habitat designated for this species. Federal regulations prohibit any 
commercial activity involving this species or the destruction, malicious damage or removal of 
this species from Federal land or any other lands in knowing violation of state law or regulation, 
including state criminal trespass law. This species should be searched for whenever wet prairie 
remnants are encountered. 

The clubshcll mussel (Pluerobema plenum) is listed as endangered and occurs in the North Fork 
Vermilion River in Vermilion County, Illinois. This species may potentially occur anywhere in 
the NOlth Fork Vermilion River. The cIubshell inhabits gravel or mixed sand and gravel 
substrates in medium to large rivers. Instream activities in the North Fork Vermilion River will 
typically require a mussel survey to determine if the cIubshell is present. 

The rayed bean (Villosafabalis) is generally known from smaller, headwater creeks, but records 
exist in larger rivers. Substrates typically include gravel and sand. It is oftentimes associatcd 



o 

Ms. Jacqueline Hamilton 3 

with vegetation in and adjacent to riffles and shoals. Specimens are typically buried among the 
roots of the vegetation. These mussels in streams occur chiefly in flow refuges, or relatively 
stable areas that display little movement of particles during flood events. Historical habitat for 
the rayed bean is found in Champaign and Vermilion Counties, Illinois. 

As of August 9, 2007, the bald eagle is no longer included on the list of threatened and 
endangered species. It remains protected under the Bald and Golden Eagle Protection Act and 
the Migratory Bird Treaty Act. For more information go to 
http://www.fws.gov/midwest/eagle/guidelines/index.html. 

Wetlands 

Because wetlands are vital as flood water retention areas and for groundwater retention and 
filtration, and also because they provide habitat for many plants and animals, priority 
consideration should be given to avoid impacts to these wetland areas. Any future activities in 
the study area that would alter wetlands may require a Section 404 permit. Unavoidable impacts 
will require a mitigation plan to compensate for any losses of wetland functions and values. The 
U.S. Army Corps of Engineers, Clock Tower Building, P.O. Box 2004, Rock Island, Illinois 
6 I 20 I, should be contacted for information about the permit process. 

Migratory Birds 

In addition to trying to ensure that proposed wind power turbines do not adversely affect 
threatened and endangered species, the Service is also interested in minimizing potential impacts 
to other wildlife resources, paliicularly migratory birds. The siting of new turbines creates a 
potentially significant impact on migratory birds, especially some 350 species of night-migrating 
neotropical songbirds. The problem is especially acute at tall, lighted, guyed turbines, 
particularly in inclement night weather conditions during spring and fall songbird migrations. 
Migratory birds are protected under the Migratory Bird Treaty Act (MBT A) and the Code of 
Fcderal Regulations at Part 50 designed to implement the MBT A. It is possible that species 
protected under the Endangered Species Act and Bald and Golden Eagle Act may also be 
affected. 

The American Golden Plover (Pluvialis dominica) and the Smith's Longspur (Calcarius pictus) 
are both species that pass through Illinois primarily during the spring migration (mid-March to 
late April) with the greatest numbers reported in the east central portion of Illinois. These 
species also may overwinter or stage migrations in Illinois. 

In addition, the introduced and experimental population of whooping cranes migrates through 
north central and northeastern Illinois. Crane species are thought to be particularly vulnerable to 
wind turbine strikes. Whooping Crane locations have been recorded by the Whooping Crane 
Eastern Partnership as recent as 2008 in both of these counties. Inclement weather or high winds 
could push migrating birds further into the counties proposed for wind development. 
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The Migratory Bird Treaty Act (16 U.S.c. 703-712) prohibits the taking, killing, possession, 
transportation, and importation of migratory birds, their eggs, parts, and nests, except when 
specifically authorized by the Department of the Interior. While the Act has no provision for 
allowing unauthorized take, it must be recognized that some birds may be killed at structures 
such as wind farm turbines, even if all reasonable measures to avoid it are implemented. The 
Service's Division of Law Enforcement carries out its mission to protect migratory birds not 
only through investigations and enforcement, but also through fostering relationships with 
individuals and industries that proactively seek to eliminate their impacts on migratory birds. 

4 

Research into the actual causes of bird collisions with towers is limited. A Wind Energy 
Working Group composed of government agencies, industry, academic researchers, and non
government organizations has been formed to develop a research protocol to determine the best 
ways to construct turbines to minimize bird strikes. To assist field staff in the review of wind 
farm proposals until the results of that rcsearch are available, the Service is working to develop 
standard recommendations based on a review of currently available information. We refer you 
to the Service Interim Guidance on Avoiding and Minimizing Wildlife Impacts from Wind 
Turbines at our website: http : //www . fws . gov/habita(~QJ1servation/wincl.htm . 

Site Development Recommendations 

We recommend that turbines not be sited on major bird migration corridors or in areas where 
birds are highly concentrated. Examples of high concentration areas for birds are wetlands, state 
or Federal refuges, staging areas, rookeries, and landfills. A void known migratory or daily 
movement flyways and areas with a high incidence of fog, mist, low cloud ceilings , and low 
visibility . 

Turbines should be sited to avoid areas or features of the landscape known to attract raptors 
(hawks, falcons, eagles, owls). For example, golden eagles, hawks, and falcons use cliff/rim 
cdges extensively; sctbaclcs from these edges may rcducc mortality. Other examples include 
avoiding siting turbines in a dip or pass in a ridge. 

Avoid placing turbines ncar bat hibernation and breeding colonies, in migration corridors, and in 
flight paths between colonies and fceding areas. Where the height of the rotor-swept area 
produces a high risk for wildlife, adjust tower height where feasible to reduce the risk of strikes. 

The Service recommends that all sites be monitored for impacts on wildlife after construction is 
completed. Post-construction monitoring is important to the Service, industry, and public 
because of the limited information available on impal!ts of wind turbines and wind resource areas 
on wildlife. Therefore, post-construction monitoring should be designed to detect major 
impacts. The intended timeframe for post-construction monitoring is not expected to exceed 
three years, however. 

These comments providc technical assistance only and do not constitute the report of the 
Secretary of the Interior on the project within the meaning of Section 2(b) orthe Fish and 
Wildlife Coordination Act, do not fulfill the requirements under Section 7 ofthc Endangered 
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Species Act, nor do they represent the review comments of the U.S. Department of the Interior 
on any forthcoming environmental statement. 

If you have questions, please contact Heidi Woeber of my staff at (309) 757-5800, extension 
209. 

S:\Office Users\Heidi\windnew lett~ l'champaignvcnniliol1.doc 
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DEPARTMENT OF THE ARMY 
u.s. ARMY ENGINEER DISTRICT, LOUISVILLE 

CORPS OF ENGINEERS 
NEWBURGH REGULATORY OFFICE 

P.O. Box 489 
NEWBURGH, INDIANA 47629·0489 

Operations Division 
Regulatory Branch (West) 
10 No. LRL-2009-310 

HDR Engineering, Inc. 
Jacque Hamilton 
701 Xenia Avenue South 
Minneapolis, MN 55416-3636 

Dear Ms. Hamilton: 

FAX: (812) 858·2678 
http://www.lrl.usace.army.mil 

24 August 2009 

RECE\V -0 

HDR Engineering, inc. 

This is in regard to your letter dated 6 March 2009 proposing to 
construct an up to 200-Megawatt wind farm in Vermilion and Champaign 
Counties in Illinois. 

Based on our review of the submitted data, it has been determined 
that additional information will be required before we can make a 
determination for a permit. Please submit a detailed plan on the 
project specifics and a Department of the Army (DA) permit application. 
You are reminded that all drawings must be submitted on 8~ x II-inch 
paper and be of reproducible quality. I have enclosed an Application 
for Department of the Army Permit, Eng 4345 for your convenience. 

Your proposed project has been assigned ID No. LRL-2009-310. 
Please reference this number on all correspondence pertaining to this 
project. If you have any questions regarding the requested information, 
please contact this office by writing to the above address, ATTN: 
CELRL-OP-FW or by calling me at 812-853-7632. 

Barron!OP-FW 

Sinc~ 

Robert J. Brown 
Regulatory Specialist 
Newburgh Regulatory 



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT 
(33 CFR 3251 

OMB APPROVAL NO. 0710-0003 
Expires December 31, 2004 

The Public burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should require 
5 hours or less. This includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing this burden, to Depar tment of Defense, Washington Headquarters Service Directorate of Information 
Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget, 
Paperwork Reduction Project (0710-0003), Washington, DC 20503. Respondents should be aware that notwithstanding any other provision of law, no 
person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having jurisdiction 
over the location of the proposed activity. 

PRIVACY ACT STATEMENT 

Authorities : Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and 
Sanctuaries Act, Section 103. 33 USC 1413. Principal Purpose: Information provided on this form will be used in evaluating the application for a 
permit. Routine Uses: This information may be shared with the Department of Justice and other federal, state. and local government agencies. 
Submission of requested infOrmation is voluntary. however. if information is not provided the permit application cannot be evaluated nor can a permit be 
issued. 
One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this 
application (see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed 
activity. An application that is not completed in full will be returned. 

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS) 

1. APPLICATION NO . 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED 

l.Jl.\.. .. '2.000.. .. '!l \ 0 
(ITEMS BELOW TO BE FILLED BY APPLICANT] 

5 . APPLICANT'S NAME B. AUTHORIZED AGENT'S NAME AND TI TLE (.n _gMt is not required) 

6. APPLICANT'S ADDRESS 9 . AGENT'S ADDRESS 

7. APPLICANT'S PHONE NOS. W/AREA CODE 10. AGENT'S PHONE NOS. W/AREA CODE 

a. Residence a. Residence 

b. Business b. Business 

11 . STATEMENT OF AUTHORIZATION 

I hereby authorize. to act in my behalf as my agent in the processing o f this application and to 

furnish. upon request, supplemental information in support of this permit application . 

APPLICANT'S SIGNATURE DATE 

NAME. LOCATION AND DESCRIPTION OF PROJECT OR ACTIVITY 

1 2. PROJECT NAME OR TITLE (soe instrucrions) 

13. NAME OF WATERBODY, IF KNOWN (if,'pplicablo) 14. PROJECT STREET ADDRESS (if ,'pplic"ble' 

1 5. LOCATION OF PROJECT 

COUNTY STATE 

16. OTHER LOCATION DESCRIPTIONS. IF KNOWN. (se.instructions) 

17. DIRECTIONS TO THE SITE 

ENG FORM 4345 , Jul 97 EDITION OF FEB 94 IS OBSOLETE. (Proponent: CECW-OR) 
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18. Nature of Activity (Oescription 01 project, inc/udea/lfe<JllJresl 

19. Project Purpose {Describe lite rCCI$on Of put/Jose of the [)(ejcct, see insl!uctiol)$) 

USE BLOCKS 20-22 IF DREDGED ANDIOR FILL MATERIAL IS TO BE DISCHARGED 

20. Reason(s) for Discharge 

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards 

22. Surface Area in Acres of Wetlands or Other Waters Filled (see;nWuc/;ons) 

23. Is Any Portion of the Work Already Complete? Yes __ No __ IF YES, DESCRIBE THE COMPLETED WORK 

24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody lif more than can be entered here, 
please attach a supplemental list). 

25. List of Other Certifications or ApprovalslDenials Received from other Federal, State or Local Agencies for Work Described in This Application . 

AGENCY TYPE APPROVAL' IDENTIFICATION NUMBER DA TE APPLIED DA TE APPROVED DATE DENIED 

·Would include but is not restricted to zoning, buildi ng and flood plain permits 

26. Application is hereby made for a permit or permits to authorize the work dtlscribed in this application. I certify that the information in this 
application is complete and accurate. I further certify that I possess the authority to undertake the work described herein or am acting as the 
duly authorized agent of the applicant. 

SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE 

The application must be Signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly 
authorized agent if the statement in block 11 has been filled out and signed. 

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of the United States 
knowingly and willfully falsifies, conceals, or covers up any triCK, scheme, or disguises a material fact or makes any false. fictitious or 

fraudulen t statements or representations or makes or uses any false writing or document knowing same to contain any false, fictitious or 
fraudulent statements or entry, shall be fined not more than $10,000 or imprisoned not more than five years or both. 



Instructions for Preparing a 
Departmen1 of the Army Permit Application 

Blocks 1 through 4. To be completed by Corps of Engineers. 

Block 5. Applicant's Name. Enter the name of the responsible party or parties. If the responsible party is an agency, 
company, corporation or other organization, indicate the responsible officer and title. If more than one party is 
associated with the application, please attach a sheet with the necessary information marked Block 5. 

Block 6. Address of Applicant . Please provide the full address of the party or parties responsible for the application. If 
more space is needed, attach an extra sheet of paper marked Block 6. 

Block 7. Applicant Telephone Number(s). Please provide the number where you can usually be reached during normal 
business hours. 

Blocks 8 through 11. To be completed if you choose to have an agent. 

Block 8. Authorized Agent's Name and Title. Indicate name of individual or agency, designated by you, to represent 
you in this process. An agent can be an attorney, builder, contractor, engineer or any other person or organization. 
Note: An agent is not required . 

Blocks 9 and 10. Agent's Address and Telephone Number. Please provide the complete mailing address of the agent, 
along with the telephone number where he/she can be reached during normal business hours. 

Block 11. Statement of Authorization. To be completed by applicant if an agent is to be employed . 

Block 12. Proposed Project Name or Title. Please provide name identifying the proposed project (i.e .. Landmark Plaza, 
Burned Hills Subdivision or Edsall Commercial Center). 

Block 13. Name of Waterbody. Please provide the name of any stream, lake, marsh or other waterway to be directly 
impacted by the activity. If it is a minor (no name) stream, identify the waterbody the minor stream enters. 

Block 14. Proposed Project Street Address. If the proposed project is located at a site having a street address (not a 
box number). please enter here. 

Block 15. Location of Proposed Project. Enter the county and state where the proposed project is located. If more 
space is required, please attach a sheet with the necessary information marked Block 15. 

Block 16. Other Location Descriptions. If available, provide the Section, Township and Range of the site and/or the 
latitude and longitude. You may also provide description of the proposed project location , such as lot numbers , tract 
numbers or you may choose to locate the proposed project site from a known point (such as the right descending bank 
of Smith Creek, one mile down from the Highway 14 bridge). If a large river or stream, include the river mile of the 
proposed project site if known. 

Block 17. Directions to the Site. Provide directions to the site from a known location or landmark. Include highway 
and street numbers as well as names. Also provide distances from known locations and any other information that 
would assist in locating the site. 

Block 18. Nature of Activity. Describe the overall activity or project. Give appropriate dimensions of structures such 
as wingwalls, dikes (identify the materials to be used in construction, as well as the methods by which the work is to 
be done). or excavations (length, width, and height) . Indicate whether discharge of dredged or fill material is involved. 
Also, identify any structure to be constructed on a till, piles or float supported platforms . 

The written descriptions and illustrations are an important part of the application . Please describe, in detail, what you 
wish to do. If more space is needed, attach an extra sheet of paper marked Block 18. 

J 
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Block 19. Proposed Project Purpose. Describe the purpose and need for the proposed project. What will it be used for 
and why? Also include a brief description of any related activities to be developed as the result of the proposed project. 
Give the approximate dates you plan to both begin and complete all work. 

Block 20. Reason(s) for Discharge. If the activity involves the discharge of dredged and/or fill material into a wetland or 
other waterbody, including the temporary placement of material, explain the specific purpose of the placement of the 
material (such as erosion control). 

Block 21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards. Describe the material 
to be discharged and amount of each material to be discharged within Corps jurisdiction . Please be sure this description 
will agree with your illustrations. Discharge material includes: rock, sand, clay, concrete, etc. 

Block 22. Surface Areas of Wetlands or Other Waters Filled. Describe the area to be filled at each location. 
Specifically identify the surface areas, or part thereof, to be filled. Also include the means by which the discharge is to be 
done (backhoe, dragline, etc.). If dredged material is to be discharged on an upland site, identify the site and the steps to 
be taken (if necessary) to prevent runoff from the dredged material back into a waterbody. If more space is needed, attach 
an extra sheet of paper marked Block 22. 

Block 23, Is Any Portion of the Work Already Complete? Provide any background on any part of the proposed project 
already completed. Describe the area already developed, structures completed, any dredged or fill material already 
discharged, the type of material, volume in cubic yards, acres filled, if a wetland or other waterbody (in acres or square 
feet) . If the work was done under an existing Corps permit, identify the authorization if possible. 

Block 24. Names and Addresses of Adjoining Property Owners, Lessees, etc., Whose Property Adjoins the Project 
Site. List complete names and full mailing addresses of the adjacent property owners (public and private) lessees, etc., 
whose property adjoins the waterbody or aquatic site where the work is being proposed so that they may be notified of the 
proposed activity (usually by public notice). If more space is needed, attach an extra sheet of paper marked Block 24. 

Information regarding adjacent landowners is usually available through the office of the tax assessor in the county 
of counties where the project is to be developed. 

Block 25. Information about Approvals or Denials by Other Agencies . You may need the approval of other Federal, 
state or local agencies for your project. Identify any applications you have submitted and the status, if any (approved or 
denied) of each application. You need not have obtained all other permits before applying for a Corps permit. 

Block 26. Signature of Applicant or Agent. The application must be signed by the owner or other authorized party 
(agent) . This signature shall be an affirmation that the party applying for the permit possesses the requisite property rights 
to undertake the activity applied for (including compliance with special conditions, mitigation, etc.). 

DRAWINGS AND ILLUSTRATIONS 

General Information. 

Three types of illustrations are needed to properly depict the work to be undertaken. These illustrations or drawings 
are identified as a Vicinity Map, a Plan View or a Typical Cross-Section Map. Identify each illustration with a figure or 
attachment number. 

Please submit one original, or good quality copy, of all drawings on 8 112xl1 inch plain white paper (tracing paper or 
film may be substituted). Use the fewest number of sheets necessary for your drawings or illustrations. 

Each illustration should identify the project, the applicant, and the type of illustration (vicinity map, plan view or 
cross-section). While illustrations need not be professional (many small, private project illustrations are prepared by 
hand), they should be clear, accurate and contain aU necessary information. 



United States Departtnent of the Interior 

L60 15(MWR -PCLIPC) 

Ms. Jacqueline Hamilton 
Environmental Project Manager 
701 Xenia A venue South 
Minneapolis, Minnesota 55416-3636 

Dear Ms. Hamilton: 

National Park Service 

Midwest Region 
60 I Riverfront Drive 

Omaha Nebraska 68102-4226 

~- 3 SEP 2009 

Thank you for your April 29 letter requesting comments from the National Park Service (NPS) 
regarding the proposed California Ridge Wind Project, Vermillion and Champaign Counties, 
lllinois, in the vicinity of the Middle Fork of the Vermillion National Scenic River (River). 
The River is a component of the Wild and Scenic Rivers System (System) pursuant to Section 
2(a)(ii) of the Wild and Scenic Rivers Act (Act). Each component of the System is to be 
preserved in its free-flowing condition and managed to protect and enhance the water quality and 
outstanding remarkable values (ORV), wlnle providing for public recreation and resource uses 
which do not adversely impact or degrade those values. The River ORV include scenic, 
geologic, fish and wildlife, ecological, recreational, and historic resources. The River's unique 
mussel resources (including listed and nonlisted species) are specifically mentioned in 
documents related to the rivers designation, and are protected by the Act. 

The State of Illinois is the river administering agency, and the NPS, on behalf of the Secretary of 
the Interior (SOl), retains Section 7(a) responsibilities under the Act. Components ofthe System 
are protected by Section 7(a) of the Act, wInch states, in prot: 

I ~ 

... no depmtment or agency of the United States shall assist by loan, grant, 
license, or otherwise in the construction of any water resources project that would 
have a direct and adverse effect on the values for which such river was 
established, as determined by the Secretary chmged with its administration. 

Water resources projects include, but are not limited to, dams, water diversion projects, fisheries 
habitat and watershed restoration/enhancement projects, bridge construction or demolition, bank 
stabilization projects, boat ramps, and other activities that require a Section 404 or Section 10 
permit from the U.S. Army Corps of Engineers. Water resource projects located witllin a 
designated reach or upstream/downstream or on tributaries to the designated reach are subject to 
section 7(a) review. A Section 7(a) determination is used to determine whether a proposed water 
resources project impacts would have a dn'ect and adverse effect on the values for which the 
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river was established, namely its free-flowing condition, water quality, and designated ORV. 
Federal water resources projects that are determined to have a direct and adverse effect on the 
values for which designated rivers were added to the System are prohibited. 

The proposed wind farm does not meet the definition of a water resources project and is not 
subject to the requirements of Section 7(a) of the Act. Nonetheless, the river administering 
agency, project proponents, and all related Federal actions are charged by the Act to protect and 
enhance the values for which the river was designated. 

Section 10(a) of the Act (16 U.S.C. 1281(a)) is considered the nondegradation and enhancement 
policy. Section 10(a) of the Act states the following: 

Each component of the National Wild and Scenic Rivers System shall be 
administered in such manner as to protect and enhance the values which caused it 
to be included in said system without, insofar as is consistent therewith, limiting 
other lIses that do not substantially interfere with public use and enjoyment of 
these values. 
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At its easternmost bordet·, the proposed project as described is located near the designated 1,000-
foot-wide River conidor boundary. It is not clear to what extent the remainder of the project 
location will encumber the aesthetic qualities of the River. Consequently, the project has the 
elevated potential to have an adverse effect on the scenic value of the River by providing a visual 
intrusion as viewed from the River. The NPS requests that project proponents conduct a 
viewshed sensitivity analysis in order to evaluate the effect ofthe turbine array on the scenic 
view from the River. The analysis should take into account the maximum height of the turbine 
blades, their density and locations, and the expected view from the River. Additionally, an 
assessment of the potential noise production and how it may affect the corridor should also be 
conducted. The desired condition is that no wind turbine should be visible from the River at any 
point and there should be no detectable noise associated with the turbine operation within the 
cOl1'idor boundary. 

These comments have been provided in early coordination on behalf of the SOL The NPS has an 
interest in ensuring the values for which the River was designated are protected. The scenic 
OR V can be irretrievably harmed by the introduction of unnatural stlUctural elements into the 
viewshed of the river. Every effort should be made to avoid a visual intrusion to the River. 
Should you have any questions or concerns, please call Regional Rivers Coordinator Hector 
Santiago of my staff at 402-661-1848. 

Sincerely, 

David N. Given 
Acting Regional Director 



cc: 
Mr. Sam Flood, Acting Director 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 

Mr. Louis Yockey 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702~ 1271 

Ms. Joyce Collins 
U.S. Fish and Wildlife Service 
Ecological Services OffIce 
8588 Route 148 
Marion, Illinois 62959-4565 
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United States Departlnent of the Interior 

L6015(MWR-PCLlPC) 

Ms. Jacqueline Hamilton 
Environmental Project Manager 
701 Xenia A venue South 
Minneapolis, Minnesota 55416-3636 

Dear Ms. Hamilton: 

National Park Service ~ .... ~ 
M ic\west Region ' 0('-.. 

601 Ri ~jJ;on t Drive , <:':'/1 _ 
Omaha Nebr~AS I 02-4~26 v.~ 
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-- 3 SEP 2009 

Thank you for your April 29 letter requesting comments from the National Park Service (NPS) 
regarding the proposed California Ridge Wind Project, Vermillion and Champaign Counties, 
Illinois, in the vicinity of the Middle Fork of the Vermillion National Scenic River (River). 
The River is a component of the Wild and Scenic Rivers System (System) pursuant to Section 
2(a)(ii) ofthe Wild and Scenic Rivers Act (Act). Each component of the System is to be 
preserved in its free-flowing condition and managed to protect and enhance the water quality and 
outstanding remarkable values (ORV), while providing for public recreation and resource uses 
which do not adversely impact or degrade those values. The River ORV include scenic, 
geologic, fish and wildlife, ecological, recreational, and historic resources. The River's unique 
mussel resources (including listed and nonlisted species) are specifically mentioned in 
documents related to the rivers designation, and are protected by the Act. 

The State of Illinois is the river administering agency, and the NPS, on behalf of the Secretary of 
the Interior (SOl), retains Section 7(a) responsibilities under the Act. Components of the System 
are protected by Section 7(a) of the Act, which states, in part: 

... no department or agency of the United States shall assist by loan, grant, 
license, or otherwise in the construction of any water resources project that would 
have a direct and adverse effect on the values for which such river was 
established, as determined by the Secretary charged with its administration. 

Water resources projects include, but are not limited to, dams, water diversion projects, fisheries 
habitat and watershed restoration/enhancement projects, bridge construction or demolition, bank 
stabilization projects, boat ramps, and other activities that require a Section 404 or Section 10 
permit from the U.S. Army Corps of Engineers. Water resource projects located within a 
designated reach or upstream/downstream or on tributaries to the designated reach are subject to 
section 7(a) review. A Section 7(a) detern1ination is used to detennine whether a proposed water 
resources project impacts would have a direct and adverse effect on the values for which the 
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cc: 
Mr. Sam Flood, Acting Director 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 

Mr. Louis Yockey 
Illinois Depaltment of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702-1271 

Ms. Joyce Collins 
U.S. Fish and Wildlife Service 
Ecological Services Ofi1ce 
8588 Route 148 
Marion, Illinois 62959-4565 
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From: 
Sent: 
To: 
Subject: 

Jacque, 

Rolfes, Christina 
Thursday, September 10, 2009 3:39 PM 
Hamilton, Jacqueline D. 
FW: WEST protocol review 

Please see Keith's comments regarding the WEST protocol below. 

Christina Rolfes 
Environmental Scientist 

HDR ONE COMPANY I Many Solutions 
701 Xenia Avenue South 1 Suite 600 1 Minneapolis, MN 1 55416 
Phone: 763.278.59941 Fax 763.591 .5413 1 Email: christina.rolfes@hdrinc.com 

From: Shank, Keith [mailto: Keith.Shank@IIiinois.gov] 
Sent: Thursday, September 10, 2009 3:33 PM 
To: Rolfes, Christina 
Subject: RE: WEST protocol review 

Hi, Christina 

Page 10f2 

The methods and proposals outlined are acceptable, as far as they go, but probably are not adequate to 
comprehensively address all risks to or posed by listed species. We have the following comments. 

The Illinois List of Endangered or Threatened Species is being revised, and this change will likely be final near the 
end of September 2009. Three birds of interest are being de-listed: Bald Eagle, Henslow's Sparrow, and Sandhill 
Crane. One bird is being added: the Black-Billed Cuckoo, which has bred in Vermilion County in the past. 

Observations of the American Golden Plover will continue to be of interest. However, in this part of the State, we 
do not expect to see Smith's Longspurs, and experience with prior efforts indicates it is almost always impossible 
to distinguish Longspurs to the species level in these types of studies, so no special effort for the Smith's 
Longspur is necessary. 

Because the study will be done only during daylight hours, it has the inherent weakness that no night-migrating 
species will be observed unless they stop-over in the study area. Hence, it may not be possible to draw 
conclusions about potential effects on night-migrating birds via these methods. 

This protocol depends on acoustic bat detection to assess bat activity. It is very likely that the forests along the 
Middle Fork contain Indiana Bat roost trees for summer maternity colonies, since these are known from areas 
both upstream and downstream. Acoustic monitoring alone may not be adequate to assess the risk of an 
incidental taking of Indiana Bats through baro-trauma or blade-collision . In this case, it may be worth considering 
a mist-netting survey of forests and streams in close proximity to the project area in an effort to confirm the 
presence of the Indiana Bat in the vicinity. 

The emphasis of this protocol is on birds and bats; observations of terrestrial species will be recorded only as a 
result of incidental encounters. This is not an adequate basis to judge the risks of impacts to terrestrial and 
aquatic listed species which may be present. The Ornate Box Turtle has been collected previously from 
Champaign County. The Department recommends a specific effort designed to detect the presence of this 
terrestrial species, in particular. 

If roads or cabling will directly impact any drainage ditch or stream with permanent water, a survey of stream 
fauna is recommended. Tributaries of the Salt Fork and Middle Fork may contain the following listed species: the 
Mudpuppy Salamander, Smooth Soft-Shell Turtle, Eastern Sand Darter, and Bigeye Chub, as well as the 
Slippershell and Little Spectaclecase Mussels. Some portions of channelized streams, such as the upper 
reaches of the Spoon River Drainage District, do not have appropriate substrate or habitat conditions for mussels, 
but may provide important spawning habitat for fish or the Mudpuppy. 

file: IIC:\PWWORKING\OMA \d0465098\IDNR WEST protocol review.htm 10/1/2009 
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The Eastern Massasauga Rattlesnake has extant populations along the Sangamon River in Champaign and Piatt 
Counties; Vermilion County is within their historic range. the Department believes the chances of encountering 
this species in the project area are extremely low. 

Although the Department has no documented records of the Timber Rattlesnake in Vermilion County, local 
residents often claim to know someone who has killed one in recent years; some local hunters swear to have 
seen mountain lions near the Middle Fork. The Department does not put much stock in such claims, but this area 
is well-within the historic ranges of both species, and essential habitat elements exist. Staff should be advised to 
always be alert in forested areas. 

From: Rolfes, Christina [mailto:Christina.Rolfes@hdrinc.com] 
Sent: Thursday, September 10, 2009 2:27 PM 
To: Shank, Keith 
Subject: WEST protocol review 

Keith, 

Per our phone conversation, here is a copy of the WEST Wildlife Baseline Study Plan protocol. If you 
could please review this protocol and provide a response indicating if these protocols are acceptable? 
A email response will be adequate. 

Thanks Keith! 

Christina Rolfes 
Environmental Scientist 

HDR ONE COMPANY I Many Solutions 
701 Xenia Avenue South 1 Suite 6001 Minneapolis, MN 155416 
Phone: 763.278.59941 Fax 763.591.54131 Email: christina.rolfes@hdrinc.com 

file:IIC:\PWWORKING\OMA \d0465098\IDNR WEST protocol review.htm 10/1/2009 



c. Pius Weibel 
Chair 

email: cweibel@co.champaign.iI.us 

Thomas Betz 
Vice-Chair 

Office of 
County Board 

Champaign County, Illinois 

September 15,2009 

Jacqueline D, Hamilton 
Environmental Project Manager 
HDR One Company 
701 Xenia Avenue S. 
Minneapolis MN 55416 

Brookens Administrative Center 
1776 East Washington Street 

Urbana, Illinois 61802 
Phone (217) 384-3772 

Fax-(2 17) 384-3896 
'\ 
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Re: Anticipated special use permit application for the California Ridge Wind Farm 

Dear Ms. Hamilton: 

r understand that you are preparing the special use permit application to r the 
anticipated California Ridge Wind Farm on behalf of Invenergy. Champaign County 
awaits that application and our staff is available to answer your questions at any time. 
Because this is such an important project, I would like to clarify some rules regarding 
communications between County Board members and you or your client. 

[ have received copies of e-mail correspondence between you and County Board 
member Al Kurtz concerning your pending Special Use Permit with Champaign County. 
In reviewing the correspondence and discussing this matter with County legal staff, [ 
would ask that in the future, you address such communications to lohnl-lall , our Director 
of Planning and Zoning. Not only is this procedure more practical for you than trying to 
address the concerns of twenty-seven individual County Board members, it is also more in 
compliance with the requirements of our Zoning Ordinance in the Special Use Permit 
Procedure. 

I have been assured that you received a copy of our Planning and Zoning 
Department handout entitled "Special Use Permit Procedure" and that you were told by our 
Planning and Zoning Director to feel free to address any concerns or questions you have 
about your Special Use Permit to him at any time. That is important to you because, as 
you know, the department is the staff for the Zoning Board of Appeals, the body which is 
authorized to determine whether your Special Use Permit should be granted, and also 
serves as staff to the County Board on all zoning matters. 
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County Board members are not authorized by our ordinance to negotiate or 
determine any issues related to your permit, and in fact it would be a connict for any of our 
Board members to take any such action. Moreover, it is clear from the Illinois Supreme 
COUlt case, informally called the Klaeren decision, that proceedings related to a Special 
Use Permit are to be conducted in an adjudicatory manner, meaning that the decision
makers at any level cannot be contacted by the petitioner or any representative on the 
petitioner's behalf outside of the public hearing setting, and that there will be greater 
judicial scrutiny of the special use permit process if the decision is appealed to the Court. 

I appreciate how important this process is to you and that you are undoubtedly 
going to have questions and concerns as you go through this process and I encourage you 
to contact our statf anytime you have a question. I also invite you to contact me at anytime 
that you have a concern or issue that you would like to share, about the process. 

I hope that this letter has clarified how best to ensure that your questions and 
concerns are answered in a timely and correct manner so as to minimize the potential for 
any decision made by our Boards on this important project to end up in litigation. 

Sincerely, 

C. Pius Weibel 
Champaign County Board Chair 

XC: Jeff Veazie, Project Engineer, Invenergy, One South Wacker Drive, Suite 1900, 
Chicago IL 60696 
John Hall, Director, Champaign County Planning & Zoning Department 
Susan McGrath, Champaign County State 's Attorney Office 
Barbara Wysocki, Environment & Land Use Committee Chair 
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Illinois Department of 
Natural Resources 
One Natural Resources Way Springfield, ]]Iinois 62702-1 27 1 
http://dnr.state.il.us 

September 21, 2009 

Mr. John Hall, Director 
Champaign County Dept. of Zoning and Planning 
Brookens Administrative Center 
1776 E. Washington Street 
Urbana, IL 61802 

RE: Invenergy Wind LLC California Ridge Energy Center 
Endangered Species Consultation Program 
Natural Heritage Database Review #0906735 

Dear Mr. Hall: 

Pat Quinn, Governor 
Marc Miller, Director 

The Department has received information from Invenergy Wind LLC and HDR Engineering, 
Inc., pertaining to a proposed action in Champaign County, for the purpose of initiating 
consultation between the Department and Champaign County pursuant to the Illinois 
Endangered Species Protection Act [520 ILCS 10111], the Illinois Natural Areas Preservation 
Act [525 ILCS 30117], and Title 17 Illinois Administrative Code Part 1075. 

After reviewing this information, the Department has determined the proposed action is in the 
vicinity of eighty-five (85) natural resource locations protected under these statutes, including 
eight INAI Sites registered as Illinois Land & Water Reserves or dedicated as Illinois Nature 
Preserves. Those believed relevant to a decision by Champaign County are listed on the 
accompanying EcoCAT Report. 

It is the Department' s opinion some INAI Sites and listed species are likely to be directly or 
indirectly adversely affected by the proposed action unless preventive measures are taken; but in 
some cases adverse effects may result in prohibited takings of listed species which require 
additional authorizations from the Department. 

The Attachment discusses the effects expected at each IDNR-managed property, Illinois Natural 
Areas Inventory Site, Nature Preserve, Land & Water Reserve, and to each State-listed 
endangered or threatened species in sufficient detail for County officials to evaluate the project. 

Of particular significance is the proximity of the Middle Fork of the Vermilion National Scenic 
River. At no point will the project physically encroach upon lands and waters which are 
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formally protected by law. However, the Middle Fork Vermilion River, itself, provides essential 
habitat along and within its waters for no fewer than sixteen State-listed endangered or 
threatened species. High water quality, including consistently cool waters, is the key 
characteristic supporting these species. All areas within the proposed project footprint in 
Vermilion County drain to the Middle Fork. Consequently, the Department recommends the 
County consider imposing measures on the applicant to assure that siltation, sedimentation, and 
thermal pollution are minimized or avoided during construction and operation of the project. 

Eight species of State-listed endangered or threatened birds are known to breed in the vicinity of 
the proposed project, while numerous migratory species pass through the area. In addition, the 
federally-listed Indiana Bat is a likely summer resident of the riparian woodlands of the Middle 
Fork and Salt Fork. The Department recommends the County require pre-and post-construction 
studies of avian use and bat activity of the project area, including acoustic monitoring of bat 
calls, with mortality studies following construction, to be filed with the County when completed. 
Any taking of endangered or threatened species should be promptly reported. 

The Department's consultation process for this proposal is terminated, unless the County desires 
additional information or advice related to this proposal. However, consistent with Part 1075, 
the County must notify the Department of its disposition of recommendations pertaining to 
species or sites subject to the consultation process. 

Termination does not imply the Department's approval or endorsement of this proposal. 
Consultation is valid only for a two-year period; if the proposed action is not implemented in that 
time, a new consultation will be necessary. The Natural Heritage Database is unable to state 
that no listed species exist within the project footprint, nor can it exclude the possibility that 
listed species other than those mentioned exist in the vicinity. 

Should you need additional information regarding the consultation process, or should you have 
any questions, please do not hesitate to contact me. 

Sincerely, 

Keith M. Shank 
Impact Assessment Section 
Division of Ecosystems and Environment 
Ph. (217) 785-5500 
Fax (217) 524-4177 

cc: 
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Illinois Department of 
Natural Resources 
One Natural Resources Way Springfield, Illinois 62702-1271 
http://dnr.state.il.us 

September 21, 2009 

Mr. Bill Donahue 
County Board Office 
3rd Floor 
6 North Vermilion 
Danville, IL 61832 

RE: Invenergy Wind LLC California Ridge Energy Center 
Endangered Species Consultation Program 
Natural Heritage Database Review #0906735 

Dear Mr. Donahue: 

Pat Quinn, Governor 
Marc Miller, Director 

The Department has received information from Invenergy Wind LLC and HDR Engineering, 
Inc., pertaining to a proposed action in Vermilion County, for the purpose of initiating 
consultation between the Department and Vermilion County pursuant to the Illinois Endangered 
Species Protection Act [520 ILCS 10111], the Illinois Natural Areas Preservation Act [525 ILCS 
30117], and Title 17 Illinois Administrative Code Part 1075. 

After reviewing this information, the Department has determined the proposed action is in the 
vicinity of eighty-five (85) natural resource locations protected under these statutes, including 
eight INAI Sites registered as Illinois Land & Water Reserves or dedicated as Illinois Nature 
Preserves. These are listed on the accompanying EcoCAT Report. 

It is the Department's opinion many of these INAI Sites and listed species are unlikely to be 
directly or indirectly adversely affected by the proposed action, but in other cases adverse effects 
may result in prohibited takings of listed species or adverse modifications of Reserves or 
Preserves which may require additional authorizations from the Department and/or the Illinois 
Nature Preserves Commission. 

The Attachment discusses the effects expected at each IDNR-managed property, Illinois Natural 
Areas Inventory Site, Nature Preserve, Land & Water Reserve, and to each State-listed 
endangered or threatened species in sufficient detail for County officials to evaluate the project. 

Of particular significance is the proximity of the Middle Fork of the Vermilion National Scenic 
River. At no point will the project physically encroach upon lands and waters which are 
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formally protected by law. Nevertheless, there is some potential for visual impacts to persons 
using the National Scenic River corridor. In view of the economic importance of the National 
Scenic River to the County, and its unique status within illinois, the Department recommends the 
County request a visibility analysis from the project applicants which identifies the location and 
character of visual impacts, or which demonstrates that none will exist. If such impacts are 
identified, the County should consider whether action is appropriate to abate or to prevent such 
impacts. 

The Middle Fork Vermilion River, itself, provides essential habitat along and within its waters 
for no fewer than sixteen State-listed endangered or threatened species. High water quality, 
including consistently cool waters, is the key characteristic supporting these species. All areas 
within the proposed project footprint in Vermilion County drain to the Middle Fork. 
Consequently, the Department recommends the County consider imposing measures on the 
applicant to assure that siltation, sedimentation, and thermal pollution are minimized or avoided 
during construction and operation of the project. 

The Department has identified several natural resources which may be affected by the moving 
shadows cast by wind turbine blades, often referred to as "flicker." This represents a 
modification of existing environmental conditions which may affect essential habitats in ways 
that are not currently understood. 

In view of the scale of investment this project represents, and the rare, even unique, nature of the 
natural resources involved, the Department recommends this effect be minimized on 
Department-managed lands, and be completely avoided on registered Land & Water Reserves 
and dedicated Nature Preserves. Local governments are mandated by statute to avoid planning 
any action which will adversely affect lands which are registered or dedicated. 

A number of physical factors dictate the location, seasonality, time of day, and duration of flicker 
at any given point. The significant topographical relief associated with the Middle Fork and the 
presence of its riparian woodlands render a determination more difficult. The Department lacks 
sufficient information at this time to address this issue with certainty. Fortunately, modeling 
software is available to the wind energy industry which is capable of integrating topography and 
land cover to precisely define the location, seasonality, time of day, and duration of flicker for 
any proposed individual turbine location. 

The Department recommends the County require a modeled flicker analysis for all wind turbines 
proposed to be sited within 1.5 miles of Department-managed lands or any registered Land & 
Water Reserve or dedicated illinois Nature Preserve. Where such effects are indicated, the 
Department recommends the County impose measures to minimize or avoid them. 

Eight species of State-listed endangered or threatened birds are known to breed in the vicinity of 
the proposed project, while numerous migratory species pass through the area. In addition, the 
federally-listed Indiana Bat is a likely summer resident of the riparian woodlands of the Middle 
Fork and Salt Fork. The Department recommends the County require pre-and post-construction 
studies of avian use and bat activity of the project area, including acoustic monitoring of bat 
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calls, with mortality studies following construction, to be filed with the County when completed. 
Any taking of endangered or threatened species should be promptly reported. 

The Department's consultation process for this proposal is terminated, unless the County desires 
additional information or advice related to this proposal. However, consistent with Part 1075, 
the County must notify the Department of its disposition of recommendations pertaining to 
species or sites subject to the consultation process. 

Termination does not imply the Department's approval or endorsement of this proposal. 
Consultation is valid only for a two-year period; if the proposed action is not implemented in that 
time, a new consultation will be necessary. The Natural Heritage Database is unable to state 
that no listed species exist within the project footprint, nor can it exclude the possibility that 
listed species other than those mentioned exist in the vicinity. 

Should you need additional information regarding the consultation process, or should you have 
any questions, please do not hesitate to contact me. 

Sincerely, 

Keith M. Shank 
Impact Assessment Section 
Division of Ecosystems and Environment 
Ph. (217) 785-5500 
Fax (217) 524-4177 

cc: 
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Illinois Department of 
Natural Resources 
Onl! Natural ResOun;C$ Way Springfield, Ill inois 62702-1271 
hltp:!/dnr:statc.il.us 

December 4, 2009 

Mr. Bill Donahue 
County Board Office 
3rd Floor 
6 North Vermilion 
Danville,IL 61832 

RE: Invenergy Wind LLC California Ridge Energy Center 
Endangered Species Consultation Program 
Natural Heritage Database Review #0906735 

Dear Mr. Donahue: 

Pat Quinn, Governor 
Marc Miller, Director 

The Department has received information from Invenergy Wind LLC and HDR Engineering, 
Inc., pertaining to a proposed action in Vermilion County, for the purpose of initiating 
consultation between the Department and Vermilion County pursuant to the Illinois Endangered 
Species Protection Act [520 ILCS 10111], the Illinois Natural Areas Preservation Act [525 ILCS 
30117], and Title 17 Illinoi.)' Administrative Code Part 1075. 

After reviewing this information, the Department has determined the proposed action is in the 
vicinity of eighty-five (85) natural resource locations protected uncler these statutes, including 
eight INAI Sites registered as lIIinois Land & Water Reserves or dedicated as ll1inois Nature 
Preserves. These are listed on the accompanying EcoCAT Report. 

It is the Department's opinion most of these INAI Sites and listed species are unlikely to be 
directly or indirectly adversely affected by the proposed action, but in other cases adverse effects 
may result in prohibited takings of listed species which may require additional authoIizations 
from the Department. 

The Attachment discusses the effects expected at each lDNR-managed property, Illinois Natural 
Areas Inventory Site, Nature Preserve, Land & Water Reserve, and to each State-listed 
endangered or threatened species in sufficient detail for County officials to evaluate the project. 

Of p<nticular significance is the proximity of the Middle Fork of the Vermilion National Scenic 
River. At no point will the project physically encroach upon lands and waters which are 
formally protected by law. Nevertheless, there may be some potential for visual impacts to 
persons using the National Scenic River corridor. In view of the economic importance of the 



National Scenic River to the County, and its unique status within Illinois, the Department 
recommends the County conduct or request a visibility analysis which identifies the location and 
character of visual impacts, or which demonstrates that none will exist. 

The Middle Fork Vermilion River, itself, provides essential habitat along and within its waters 
for no fewer than sixteen State-listed endangered or threatened species. High water quality, 
including consistently cool water temperatures, is the key characteristic supporting these species. 
All areas within the proposed project footprint in Velmilion County drain to the Middle Fork. 
Consequently, the Department recommends the County require measures to assure that siltation, 
sedimentation, and thermal pollution are minimized or avoided during construction and operation 
of the project. 

Five species of State-listed endangered or threatened birds are known to breed in the vicinity of 
the proposed project, while numerous migratory species pass through the area. In addition, the 
federally-listed Indiana Bat is a likely summer resident of the riparian woodlands of the Middle 
Fork and Salt Fork. The Department recommends the County require pre-and post-construction 
studies of avian use and bat activity of the project area, including acoustic monitoring of bat 
calls, with mOitality studies following construction, to be filed with the County when completed. 
Any taking of endangered or threatened species should be promptly reported to both the County 
and to the Department. 

The Department's consultation process for this proposal is terminated, unless the County desires 
additional information or advice related to this proposal. However, consistent with Part 1075, 
the County must notify the Depattment of its disposition of recommendations pertaining to 
species or sites subJect to the consultation process. 

Termination does not imply the Department's approval or endorsement of this proposal. 
Consultation is valid only for a two-year period; if the proposed action is not implemented in that 
time, a new consultation will be necessary. The Natural Heritage Database is unable to state 
that no listed species exist within the project footprint, nor can it exclude the possibility that 
listed species other than those mentioned exist in thc vicinity. 

Should you need additional infonnation regarding the consultation process, or should you have 
any questions, please do not hesitate to contact me. 

S;/relY, A# all j 
/:-~<;XJ //t~0V~, 

Keith M. Shank 
Impact Assessment Section 
Division of Ecosystems and Environment 
Ph. (217) 785-5500 
Fax (217) 524-4177 

cc: Jeff Veazie, Invenergy T J ,c:, Tnc. 
Jacqueline Hamilton, HDR, Inc. 
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Attachment 

Invenergy California Ridge Wind Energy Center 
Vermilion County 

\Vildlife Impact Recommendations 

Vermilion County may wish to consider permit conditions requiring the applicant to monitor, 
assess, and report possible fish and wildlife effects of the proposed action in the following ways. 

$ Evaluate the visual impacts, if any, of the project to recreational users of the Middle Fork 
National Scenic River. 

$ Incorporate best management practices to minimize risk to federally-listed and state
listed species, as outlined in this Attachment. Focus should be on appropriate avoidance 
and minimization of habitat disturbance, with mitigation measures implemented as 
applicable. 

$ Where feasible, permanent engineering solutions to soil erosion and water quality issues 
should be required and maintained, particularly with reference to service and access 
roads. 

$ Perform pre-construction assessments of avian and bat usage within the project area. 
Such assessments should include inventories of habitat types in and near the project area, 
including crop rotations or choices, and observations of both migratory and resident bird 
usage. Consideration of all seasons should be included, although spring migration is 
anticipated to be of greatest interest. Acoustic bat activity monitoring is also appropriate, 
particularly during the fall migratory season when activity would be expected to be 
highest. Specific federally-listed and state-listed species of interest are discussed in the 
following narrative. Risks to protected species should be evaluated and appropriate 
regulatory permits sought for potential incidental taking of protected animals. 

$ PerfOim at least one year of post-construction monitoring and assessment, noting any 
changes in wildlife usage patterns and evaluating potential causes of sllch changes. 

$ Consideration should be given to periodic repetition of the post-construction wildlife 
surveys during the life of the project. 

N atmal resources within, or in the vicinity of, the proposed wind energy facility are listed below, 
along with a discussion of potential issues. 
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Coal Resources 

According to the Illinois State Geological Survey databases, no known past coal mining 
locations are associated with the proposed project footprint, despite the presence of significant 
coal resources. However, the developer may wish to verify the ownership of the mineral rights 
beneath turbine lease locations to determine if mining conflicts ex.ist, whether past or future, 
which might pose issues of geologic stability for wind turbines. 

State Lands; Nature Preserves: Land & Water Reserves: and INAI Sites 

National Scenic River - Middle Fork of the Vermilion River 

A portion of the Middle Fork comprises the State's only designated National Scenic River. The 
reaches of tbe River closest to the project area (less than two miles) are formally protected as a 
National Scenic River where titIe (fee or easement) is held by the Illinois Department of Natural 
Resources, but this legal protection ex.tends only 500 feet from the River's center-line. However, 
in this area the River lies in a valley more than 100 feet below the uplands likely to host turbines, 
and the valley walls are typically forested, circumstances which should considerably reduce the 
visibility of turbines to recreational users of the River. Nevertheless, it may be that from some 
points on the River turbines may be visible. 

A visibility analysis is appropriate to determine to what degree the operation of wind turbines in 
the project area may degrade the recreational expetience 0 f persons 011 the Ri vcr, and the County 
may wish to consider the impacts to economic benefits derived from tourism and recreation. 

The river's riparian corridor forms an important avenue for the movement of all forms of 
wildlife, providing food and shelter for both migrant and resident species. By no means is 
wildlife limited to this area, however. Recent radar-based studies along the Illinois River 
demonstrate that even waterfowl may arrive and depart cross-country, rather than following the 
river. Hence, distance from the river provides no assurance that wildlife commonly round there 
will not also occur within the project area. 

Erosion related to wind energy facility construction and operation has the potential to adversely 
affect the Middle Fork and its tributaries through siltation and sedimentation, while disruption of 
field tile systems 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. 

Measures should be adopted to minimize erosion and siltation related to construction and 
maintenance of the project, and to facilitate tile repairs. FOltunately, much of the project is 
located outside of the watershed of that portion of the Middle Fork which is designated as 
National Scenic River. 
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Middle Fork of the Vermilion River INAI Site 

The Middle Fork of the Vermilion River is a designated Illinois Natural Areas Inventory (INAI) 
Site, from its confluence with the Salt Fork east of Oakwood, upstream to the northern boundary 
of Champaign County, well beyond the reaches designated as National Scenic River. The 
Middle Fork, its tributaries, and its riparian forests support a plethora of federally-listed and 
State-listed endangered and threatened species, including protected mussels, fish, amphibians, 
reptiles, bats, raptors and other birds. All drainage from the north side of the project, whether in 
Vermilion or Champaign Counties, enters the Middle Fork INA I Site. 

High water quality is a hallmark of this stream. Erosion related to wind facility construction and 
operation has the potential to adversely affect tributaries and the Middle Fork through siltation 
and sedimentation, and to adversely modify feeder stream habitats essential to Middle Fork fish 
and mussels, several of which are unique to the Vermilion River system in Illinois. 

Salt Fork of the Vermilion River INA! Sitc 

The Salt Fork is designated as an INAl Site from a point northwest of Horner downstream to its 
confluence with the Middle ForIe This reach of the River supports numerous aquatic listed 
species of fish, mussels, reptiles, and amphibians, including the Mudpuppy Salamander, the 
Bigeye Chub, Bluebreast Darter, River Redhorse, Blanding's Turtle, Wavy-Rayed 
Lampmussel, Purple Wartyback, and the Salamander Mussel. 

The Salt Fork receives the drainage from the Spoon River INAI Site, ancl from Stoney Creek 
and Feather Creek. All three of these streams drain significant portions of the proposed project 
area. 

Spoon River INAI Site 

The Spoon River is a tributary of the Salt Fork of the Vermilion River, located entirely within 
Champaign County south of Gifford. Although it is completely channelized and maintained by 
the Spoon River Drainage District, it has been designated because it retains unusually high fish 
diversity, likely due to its constant influx of cool tile drainage. While this resource is not located 
in Vermilion County, a decision by Vermilion County to proceed has implications for the Spoon 
River INAI. 

The Spoon River INAI could be adversely modified by erosion and siltation related to turbine 
construction, and by disruption of the numerous agricultural tile-drains which feed it and 
maintain its temperature. 
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Middle Fork State Fish & Wildlife Area 

The 4,l20-acre Middle Fork SFW A occupies lands on both sides of the Middle Fork River, the 
nearest of which abut the project area's eastern boundary. The formally-designated National 
Scenic River begins at the north boundary of the SFWA and extends southward to Rt. 150. 
Turbines will be visible from within the SFW A, from along its western margins, and perhaps 
from high ground east of the Middle Fork of the Vermilion River. 

The Department believes that only a small area at the southwest comer of the SFW A may be 
potentially swept by "flicker" effects, but it also believes that screening vegetation and 
topography will prevent flicker shadows from impinging on IDNR property. 

In addition to a Nature Preserve, a Land & Water Reserve, five INA! Sites, and numerous state
listed endangered or threatened species within its boundaries, the SFW A also constitutes an 
important staging area for both migratory birds and bats, which may increase the risk of wildlife 
colliding with turbine blades due to the project's near proximity. 

Other indirect, cumulative effects from the project (siltation and erosion) may be incurred via the 
liver corridor. 

Kickapoo State Recreation Area 

This 2,700-acre State Park, once heavily strip-mined for coal, is one of the State's most popular 
camping, boating, fishing, and recreation destinations. Outdoor recreation is an important factor 
in Vermilion County's economy. The Park is located mainly north of Interstate 74, on both sides 
of the Middle Fork. It contains the lower terminus of the National Scenic River designation, and 
provides essential habitat for a large number of State-listed endangered or threatened species . 

The closest portions of the wind energy project area lie less than one mile from the Park's 
northwestern corner. Wind turbines will be easily visible from the wcstel11 boundaries of the 
Park at many locations, though most visitor activities will be concentrated in areas where 
visibility will not be an issue due to topography and land cover. 

Kennekuk Cove County Park and INAI Site 

This INAI Site is located on the southem portions of the 3,OOO-acre Kennekuk Cove County 
Park, a property managed by the Vermilion County Conservation District, on the east bank of the 
Middle Fork. The INAI Site at its nearest is about two miles east of the project area. No part of 
the Park receives drainage from the project area, except by way of the Middle Fork. 

However, because of its position on high ground east of the Middle Fork, wind turbines may be 
visible from some portions of the County Park. 

The major biological significance of the Park's proximity is that it provides significant staging 
and breeding habitat for bats and migratory birds, including the State-listed endangered Northern 
HalTier. 
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Kinney's Ford Seep Land & Water Reserve and INA! Site 

Kinney's Ford Seep LWR lies witbin the northern part of the Middle Fork SFWA, two miles 
northeast of the closest portion of the project area, near the confluence of Collison Branch Creek 
with the Middle Fork. Despite its proximity to the project, topography makes it unlikely turbines 
will be visible from within the Reserve, or that "flicker" effects will be present at any time of 
year. The seep community of this Site is sensitive to ground water recharge impacts, but no 
project acti vities will be performed within the likely ground water recharge zone of this protected 
area. 

Horseshoe Bottom Nature Preserve and INA! Site 

This lOO-acre Nature Preserve, as its name implies, is located in the Middle Fork bottoms, less 
than two miles northeast of the project. However, topography and land cover render it unlikely 
that turbines will be visible from the Preserve. Among its other biological values, it provides 
essential habitat for the State-listed endangered Blanding's Tm"tle. 

Middle Fork Seeps INA! Site 

These forested seeps are located on the eastern valley wall of the Middle Fork, faCing the 
project, about 1.5 miles from the project area. Turbines may be visible to visitors in the winter, 
following leaf-fall, since the western valley wall at this point has little forest cover. Since it lies 
on the east bank, there is no potential for project activities to affect or alter ground water 
recharge zones for the seeps. 

Fairchild Cemetery Prairie/Savanna Nature Preserve and INAI Site 

This small « one acre) Nature Preserve is part of the Kennekuk Cove County Park complex. It 
is located about 3.5 miles cast-northeast of the project area and east of tl1e Middle Forle Because 
it lies on relatively high ground near the headwaters of Windfall Creek, project turbines may be 
visible to Nature Preserve visitors, although they may be screened by the forested bluffs of the 
Middle Fork SFW A or other intervening land covers. 

"Vindfall Prairie Nature Preserve and INA! Site 

This 60-acre Nature Preserve is located on the east bank of the Middle Fork, rising from the 
River to the top of the eastern bluffs, facing the project. In addition to riparian forest, it contains 
hill prairie and calcareous seep natural communities, and contains at least one State-listed 
endangered plant (Wolf's Bluegrass, Poa wolfii). 

Because the nearest portions of the project area, only two miles southwest of the Nature 
Preserve, are of equal or higher elevation to the prairie areas of the Nature Preserve, and turbines 
will Ii kely reach nearly 400 feet higher than that, it is likely that turbines will be visible to 
visitors in the Nature Preserve, although such visibility could be seasonal, limited to periods 
when the Preserve's deciduolls trees are barco 
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Orchid Hill Natural Heritage Landmark INA I Site 

This l20-acre Natural Heritage Landmark INA I Site is home to an unusual number of native 
orchids and other rare plant groupings. Located adjacent to the extreme eastern end of the 
project area, near the existing coal-fired power plant, this forested area marches down the 
weste1l1 bluff of tbe Middle Fork valley. Turbines are unlikely to be visible from the weste1l1 
margins of the INAI Site, due to screening vegetation, which will also serve to prevent flicker 
shadows from affecting lhe Site. 

Middle Fork Woods Nature Preserve and INA I Site 

This 77-acrc Nature Preserve within Kickapoo State Recreation Area provides essential habitat 
to the very rare endangered Silvery Salamander. The Preserve is located about 2.5 miles south 
and east of the project area. Because it is completely surrounded by forest, no turbines will be 
visible from within the Preserve, nor does it lie in a watershed which may be affected by turbine 
construction. 

Rock Cut Road Botanical Area INAI Site 

Located just southwest of Middle Fork Woods, above Glenburn Creek but outside Kickapoo 
SRA, this INAI Site provides essential habitat for the State-listed threatened FibrousNRooted 
Sedge, Carex communis. Distance and topography assure this INA! Site and its population of 
the Fibmus-Rooted Sedge wiII not be affected by the proposed project. 

Larimore's SaIt Fork of the Vermilion Land and Water Reserve and INA I Site 

This LWR consists of the channel and floodplain of the Salt Fork Vermilion River ~outh of 
Muncie. In a valley and five miles south of the project area, the L WR will sustain no effects 
from the proposed wind farm. 

Edgewood Farm land and Water Reserve and INA! Site 

Located along the SaIt Fork southeast of Ogden, and more than seven miles from the project 
area, the higher elevations of the LWR exceed 660 feet MSL, about the same elevation as the 
wind farm. Consequently, wind turbines may be visible from the higher elevations within the 
LWR unless forests on the opposite side of the Salt Fork valley are tall enough to screen them. 
However, at that distance, visibility is not likely to be obtrusive to site users. 

Pellville Cemetery INAI Site 

Pellville Cemetery lies 14 miles north of the project area, just west of Rankin and on the opposite 
side of the Middle Fork's valley. A keen-eyed observer at Pell Cemetery might possibly be able 
to see California Ridge turbines under conditions of excellent visibility, but they are unlikely to 
intrude on a visitor's expelience. The Cemetery supports breeding pairs of the Hcnslow's 
Sparrow and other migratory birds, whose migratory passages could pose issues for the project. 
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Henschel Workman State Habitat Area 

The Department's l35-acre Henschel Workman State Habitat Area is located southeast of Rankin 
in Vermilion County, about 13 miles north of the project footprint. It supports breeding 
Henslow's Sparrows ane! provides a large expanse of suitable wintering habitat and migratory 
staging area attracti ve to other migratory and State-listed bird species, whose migratory passages 
could pose issues for the project. 

Sleeter State Habitat Area 

The 103-acre Sleeter SHA is located about 1.5 miles northwest of Gifford in Champaign County. 
It lies eight miles northwest of project areas wi thin Vermilion County, but only four miles from 
the nearest project areas in Champaign County. Turbines located in both Champaign and 
Vermilion Counties will be visible to site users, but this should have little impact on hunting 
activities, the major recreational use of this site. However, the Sleeter SHA may be a focal point 
for birds whose migratory passages could pose issues for the project. 

Documented Listed Species In The Vicinity 

Indiana Bat. Myotis sodalis 

Summer nursery colonies of this bat, listed by the federal govemment and ILlinois as endangered, 
have been documented in forested riparian tracts along the Middle Fork of the Vermilion River 
and the Big Four Ditch in Ford County, north of the project area, and along the Little Vermilion 
River in the southem half of Vermilion County. It is reasonable to assume that this species 
traverses onoosts in the intervening segments of the Vermilion Ri ver system. 

Nursing females may forage above crop-fields a mile or more from the nursery colony. This 
species winters in caves or mines some distance from summer habitats, but its migratory 
behavior is poorly understood. No hibernation sites are known from Vermilion County, although 
critical hibernating habitat is known in LaSalle County. It is surmised that bats using the Middle 
Fork for summer habitat most likely migrate from hibernation sites in southwestern Indiana and 
Kentucky, although a banding study in the 1970's indicated that at least some LaSalle County 
bats move in this direction. 

The risk to bats from collisions with moving wind turbine blades appears to be much higher than 
for birds. To date, no Indiana Bats have been documented as killed by wind turbines. But, until 
recently, no utility-scale wind farms have been proposed or constructed within the range of 
Indiana Bats, so the risk to this species from wind turbines remains unquantified. 

The project area itself appears to contain no potential summer nursery or roosting habitat for the 
Indiana Bat, but directly abuts riparian forests; individuals roosting along the Middle Fork may 
forage above fields within the project area. 
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Because the winter hibernation sites of these bats are unknown, the greatest risk may be to 
Indiana Bats migrating across or through the project area. Efforts to identify and monitor the 
foraging and migration behavior of this bat population may establish the degree of risk which 
this facility would pose to this species. 

The Department is unable to evaluate the potential for an incidental take of an Indiana Bat at this 
facility based on existing data; capture studies along creeks in the nearer vicinity of the project 
may be advisable. More common bat species undoubtedly occupy habitats in the vicinity, and 
are at risk of mottality, directly through collisions with wind turbines, or indirectly through 
barotrauma (lung hemorrhages caused by extremely low air pressures in the vOltices created by 
wind turbine vanes). 

Vermilion County is palticularly rich in bat fauna: a 1996 netting survey on the Little Vermilion 
River east of Georgetown captured seven of nine species whose ranges include Vermilion 
County: the Eastem Red Bat, Hoary Bat, Northeastern Myotis, Eastern Pipistrelle, Big Brown 
and Little Brown Bats, in addition to the Indiana Bat. An acoustic bat survey is recommended, 
particularly during the fall bat migratory season (August 1 through October 31) when activity 
would be expected to be the highest, in order to characterize bat activity in the project area. A 
high level of bat acti vity may warrant post-construction mortality studies. 

Blanding's Turtle. Emydoidea blandillgii 

Effective October 30,2009, the Blanding's Turtle was listed by Illinois as "endangered 

The Blanding's Turtle, distinguishable by its solid bright yellow lower jaw and throat, has been 
documented most recently in the Middle Fork SFWA (Horseshoe Bottom Nature Preserve), 
about two miles from the project area. No estimate of the local population size is available, but 
observations are rare, suggesting few individuals. While the existing population may be small 
and localized, the entire Vermilion River system is accessible to this species. In NOlthern 
Illinois, the species frequently ascends waterways to access open upland areas for nesting. 

The Blanding's Turtle reaches sexual matUlity only after 15-20 years, and has a documented life
span beyond 70 years, although females beyond age 50 may not be reproductively active. This 
species is known to move widely across the landscape, following streams and drainage ditches, 
but also moving overland when necessary. Overland movements typically occur at night. It is 
believed to demonstrate fidelity to nesting and hatching areas, attempting to retum to its own 
natal site for egg-laying. The species is known to nest farther from the water than any other 
aquatic turtle in North America, at times nesting up to a mile inland. The species' life cycle 
appears to be compatible with row-crop agriculture, since egg-laying occurs in late spling or 
early summer after planting, and hatching usually occurs before harvest. Vermilion County lies 
near the southern limits of the species' range, so overwintering in the nest by hatchlings should 
be a rare occurrence. 

The main threats to this species are nest predation by skunks, raccoons, and other mammalian 
predators, road-kill, and poaching (illegal collection for the pet trade). Wind energy construction 
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activities may result in disturbance of traditional nesting areas, the destruction of nests, the 
entrapment of individuals in excavations, and road-kill. 

Workers on the project should be educated about this species' appearance and behavior; 
excavations left open overnight should be covered and inspected before filling: and any 
Blanding's Turtle observed should be documented with photographs and reported to the 
Department of Natural Resources. A Turtle may not be moved to facilitate the project unless the 
applicant has obtained an Incidental Take Authorization. 

Smooth Softshell Turtle, Apalone mutica 

Effective October 30,2009, the Smooth SoftsheII was listed by Illinois as "endangered 

This aquatic turtle inhabits larger streams and rivers, in segments with sandy substrates and sand 
bars. Regarded as a delicacy by many fishermen, this species has suffered from over-collecting, 
while pollution, siltation, and sedimentation have degraded many habitats. This species has been 
documented in Vermilion County, and it is potentially present in all reaches of the Vermilion 
River system. 

Unless transportation of wind turbine components requires the upgrade or reconstruction of 
bridges, there should be little risk of direct adverse effects to this species. Erosion and siltation 
pose indirect threats. 

River Redhorse, Moxostoma carinatlllJl 

The State-listed threatened River Redhorse is a member of the sucker family which feeds largely 
on invertebrates, including young mussels and crustaceans, for which it possesses specialized 
grinding teeth. It prefers medium-to-high-gradient rivers and streams with clean sand, gravel, 
and cobble substrates. The River Redhorse has been recorded in the Middle Fork as far north as 
the Middle Fork SFW A, but is more common in the Salt Fork. 

Erosion related to turbine construction and maintenance may degrade stream-bed habitats or 
suppress populations of prey species. Because the River Redhorse rarely ascends small 
tributaries, direct adverse effects are unlikely. 

Eastern Sand Darter, AmlJlocrypta pellucidu1Il 

This small fish is listed by Illinois as "threatened." Restricted to streams in the Wabash drainage 
of Illinois, it requires high water quality and bottom substrates of clean sand in fairly swift 
waters, requirements satisfied by all branches of the Vermilion River. Soil erosion and 
sedimentation pose the main threats to this species, followed by chemical pollution. 

Bigeve Chub, IJybopsis amblops 

The State-listed endangered Bigeye Chub is another small fish found only in the Wabash River 
watersheds of Illinois, but generally in smaller creeks and streams. It is present in the Middle 
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Fork, the Salt Fork, and Stoney Creek. Degradation of water quality and alteration of stream 
habitats are the main threats to this species. 

Mussels 

The Salt Fork, Middle Fork, and North Fork of the Vermilion River, and their tributary creeks, 
provide essential habitat for a large number of freshwater mussels, among the most endangered 
organisms in North America. High water quality remains the most essential habitat requirement. 

Federally-listed species found, or once found, in these streams include the ClubshelI, 
Pleurobema clava, and the RifflesheIl, Epioblasma torulasa. A cooperative program between 
the U.S . Fish & Wildlife Service and the IDNR is planned to re-introduce the extirpated 
Riffleshell, and to augment the existing Clubshell population. 

Headwater streams are most likely to support populations of the Slippershell, Alasmidonta 
viridis, and the Little Spectaclecase, Villosa lienosa. Broadly distIibuted lower down are 
populations of the WavywRayed Lampmussel, Latnpsilis fasciola; I~ainbow, Villosa lienosa; 
Purple Wartyback, Cyclonaias tuberculata; Kidneyshell, Ptychobranchus fasciolaris; 
Rabbitsfoot, Quadrula cylindrica, and Purple Lilliput, Toxolasma lividus. 

The Salamander Mussel, Simpsonaias ambigua, is the only species in its genus, and is also 
unique among North American mussels as the only species with a non-fish glochidial host, the 
Mudpuppy, Necturus maculosus. The Salamander Mussel has been documented at seven 
locations in Vermilion County since 1980, in the North Fork, the Middle Fork, and in Stony 
Creek, a tribu.tary of the Salt Fork. A small mussel (two inches or less), and commonly found 
beneath rocks and debris, where the Mudpuppy spends much of its time, the Salamander Mussel 
is likely under-sampled by the typical non-targeted mussel survey, and may be more locally 
common than these records indicate. 

Four-Toed Salamander. HemiciactyliulTl scutatll1Jl 

This four-inch-Iong amphibian is present in the riparian forests along Collison Branch Creek in 
the Middle Fork SFW A. While woodland vernal pools used for breeding may be the most 
essential habitat component for this species, this salamander may be found more than a thousand 
feet from the nearest wetlands, beneath forest floor litter and detritus where sufficient moisture is 
available. This species will not be found in grasslands or row-crop fields. 

It is unlikely this species occurs within the project footprint. However, good water quality 
remains important; Collison Branch rises in Section 9 and 10 within the project area. Sound 
erosion controls in these areas will be important in maintaining good habitat conditions 
downstream. 

Silvery Salamander, Ambvstoma platinellm 

This six-inch-long salamander is unusual because its population is entirely female; egg 
production is stimulated by ex.posure to the sperm of the much more common Small-Mouthed 
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Salamander, Ambystoma texanum, which commonly shares its habitats, but there is no genetic 
interplay. (But this also means the presence of A. texanum is a crucial factor for the successful 
reproduction of A. platineum.) The Silvery Salamander may also occur with the endangered 
Jefferson Salamander, Anl.bys/olllajeffer.l'onianum, from which it cannot be distinguished 
except through analysis of its DNA chromosome count or the size of its red blood cells. (The 
populations in question here have been established by these tests to be Silvery Salamanders.) 

A population within the Kickapoo SRA is beyond the range of effect from the proposed project. 
A second popUlation, however, in Middle Pork Woods SFW A, five miles to the north, has a 
breeding pond less than a mile from portions of the project area draining to Gimlet Branch 
Creek. While the existing breeding pond should not be at risk from effects stemming from the 
project, a species recovery effort is now underway to create or enhance potential new breeding 
areas extending as far south as Cox Hollow, which drains the easternmost portions of the project 
area. 

Salamanders can disperse surprising distances where suitable cover exists, and may potentially 
occur in any local woodlands, upland or lowland, which are connected to the more-or-less 
continuous riparian forest along the Middle Fork. Developers should avoid any direct impact to 
woodlands along streams feeding the Middle Fork, to assure any takings of listed salamanders 
are avoided. 

Mudpupl>Y, Nectunts maculoslts 

Effective October 30,2009, the Mudpuppy was listed by Illinois as "threatened." 

The Mudpuppy is the only known glochidial host of the State-listed endangered Salamander 
Mussel, Simpsonaias ambigua, a species which is now being evaluated for federal listing under 
the Endangered Species Act; the decline of the Mudpuppy may be a major factor in the 
disappearance of the Salamander Mussel. 

The Mudpuppy never develops beyond an aquatic larval stage, and so is never found in terrestrial 
habitats. It inhabits cIear rivers, creeks, streams, lakes, and ponds, but conceals itself under 
rocks or woody debris during the day, feeding actively at night. It typically goes unseen except 
by fishermen, who sometimes catch it inadveltently. It can cope with some siltation and 
sedimentation so long as clear gravelly headwater areas remain available for reproduction. 

The Vermilion River system is one of the last "strongholds" for this species in the state, and it 
should be presumed to be present throughout. Stony Creek drains the central portion of the 
project area, and has the most recent records for the Salamander Mussel, indicating a Mudpuppy 
population is present in Stoney Creek. The species has also been reported from the Middle Fork 
SFWA. 

Cool or cold water is cssential for this species, which remains active all winter; water 
temperatures above 72°F are harmful, and those above 77°F can be fatal. Agricultural tile 
drainage helps lower and maintain stream temperatures, but the removal of riparian trees and 
shrubs exposes streams to direct solar radiation and heating. In-stream cover provided by rocks 
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and woody debris is essential for concealment and reproduction, since eggs are suspended from 
the bottoms of rocks and logs. The common belief that removal of woody debris from stream 
channels improves drainage is a factor in the decline of this species. 

Major threats include pollution, siltation and sedimentation, stream channelization, and woody 
debris removal. The main risks associated \vith wind energy projects will be direct stream 
modification through the repair or upgrade of roads, modification of aquatic thermal regimes 
through the disruption of agricultural tile drainage systems, and siltation and sedimentation 
associated with construction and permanent features, such as service roads, which suppress prey 
populations and render spawning areas unsuitable. Any planned in-stream work may require an 
Incidental Take Authotization. 

Least Bittern, Ixobrychlls exilis 

This small heron nests in the emergent vegetation of marshes. It has been documented from 
Kennekuk Cove County Park in Vetmilion County, and from wetlands near the Middle Fork in 
northeastern Champaign County. 

Known breeding locations are unlikely to be affected by the project, although there may be a 
collision risk for migrating Bitterns. Generally speaking, waterfowl are rarely the victims of 
collisions with wind turbines, so this risk may be low. 

Northern Harrier, Circus cvalleus 

The State-listed endangered Northe111 Harrier is a ground-nesting grassland hav·,1k. It has been 
recently documented as nesting in Vermilion County, both within--and within a few miles of--the 
project footprint. Also a frequently-observed migrant, the species has a statewide range. While 
many sources indicate the species needs large open areas of habitat, Illinois studies have 
demonstrated this hawk can use relatively small patches of habitat for successful breeding, 
especially in the vicinity of larger habitats. Breeding is often associated with wetlands such as 
marshes, sedge meadows, and wet prairies. 

While most hunting activities occur at fairly low altitudes, below typical rotor-swept elevations, 
hunting can expose this bird to collision risk. Like the Upland Sandpiper, this species engages in 
an aerial courtship display which places it at risk of collision with wind turbines. Wind farm 
construction and operation may alter concentrations of prey species. 

This hawk relies heavily on its acute hearing to locate prey, and--if the noise generated by wind 
turbines interferes with this function (which is not known to be the case)--turbines might 
adversely affect their ability to hunt near the turbines, reducing available food resources. 

If pre-construction surveys indicate use of the project area by migrant Harriers, post-construction 
surveys should be performed to determine whether the Harrier continues to hunt tenitories in 
proximity to turbines. 
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Barn Owl, Tyto alba 

This endangered raptor nests in larger tree cavities and in barns or abandoned buildings, 
sometimes within city limits. A breeding record exists for Champaign County, about four miles 
northwest of Rantoul; none have been recorded from Vermilion County since the species was 
listed. This owl hunts both open woodlands and grasslands; its preferred prey consists of small 
rodents such as mice and voles. The main risk posed by wind power facilities to this species is 
the removal of suitable nesting trees and abandoned buildings to facilitate transportation of wind 
turbine components or to maximize wind energy conversion. Both trees and buildings should be 
examined for Barn Owl occupancy prior to removal. 

Short-Eared Owl, Asio f/ammells 

The endangered Short-Eared Owl nests and winters in grasslands and wetlands. Vermilion 
County lies in both breeding and wintering ranges, and breeding Short··Eared Owls were reported 
from two separate locations in Vermilion County in 1990. Large numbers of wintering owls are 
observed annually in suitable winter habitat in Iroquois County. 

Highly nomadic, the Short-Eared owl depends heavily on vole and mouse populations, and the 
size of its breeding and hunting territories varies inversely with prey population sizes. When 
prey populations are high, owls may be ground-roosting every few meters in suitable habitat. 
The Northem Harrier often harasses this Owl, stealing its food. 

This Owl's hunting flights are often less than ten feet off the ground (a circumstance which 
makes this bird highly vulnerable to collisions with vehicles); during aerial mating rituals, flights 
occur at typical wind turbine rotor-swept height. This Owl is highly dependent on its acute 
hearing to locate and seize prey. The degree to which noise from wind turbines may interfere 
with predation behavior is unknown. 

The effects of wind turbines on Short-Eared Owls may be heavily influenced by the proximity of 
turbines to breeding, roosting, and hunting areas. Once turbines are built, this proximity 
relationship will be subject to change as land owners alter land management practices. This is 
likely to be of concern mainly if attractive habitat for Owls and their prey is created within or 
near the turbine array following construction. 

Upland Sandpiper, Bartramia longicauda 

This State-listed threatened grassland bird prefers habitat of short-grass prairie/pasture. For 
many years this ground-nesting species was thought to be area sensiti ve, requiring ten acres or 
more of grassland habitat for successful breeding. However, many recent breeding effOlts are 
occurring in grassed waterways of row-crop fields, which provide considerably less than ten 
acres of habitat, and from along roadsides. 

A breeding record exists for Vermilion County, near the Danville airport. Additional breeding 
records are associated with the University of Illinois and the Champaign-Urbana Airport. 
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The Upland Sandpiper engages in an aerial courtship display which passes through the rotor
swept elevations of utility-scale wind turbines, placing it at risk of collision mortality. Whether 
this species will be sensitive to the proximity of vertical structures, or to shadow "flicker" on 
potential nesting areas, has not been demonstrated. 

The Department recommends mapping all habitat types within the project footprint, and 
checking even relatively small areas of appropriate habitats for the presence of this species prior 
to any initiation of construction disturbance during the breeding season. 

Potential Listed Species 

Franklin IS Ground Squirrel, Spermophillis {ranklillii 

The State's largest ground squilTel was listed as "threatened" in 2004. Most active above-ground 
on sunny days in late spring and early summer, this species hibernates for seven to nine months 
of the year. It prefers taller vegetation than other ground squilTels, and so is seldom seen. Well
drained ground is a requisite, so today this species is most often found along railroads and 
highways where its requirements for food and shelter are satisfied. There appears to be no 
suitable habitat within the project footprint, but transport of turbine components often requires 
rebuilding or repairing roadways some distance from the destination. 

The Franklin's Ground Squinel has been documented along railroads near Hoopeston, and along 
former rail-beds near St. Joseph in Champaign County. Offspring can disperse up to a mile in 
their first season. If present, this species can be threatened during construction through the 
crushing and collapse of its burrows by heavy equipment. Shadow flicker cast in its tenitory by 
operating turbines may also be detrimental. 

Ornate Box Turtle, Terrapelle ornata 

Effective October 30, 2009, the Ornate Box Turtle was listed by Illinois as "threatened." 

This ten·estrial turtle is usually found in open grasslands and fieJds, in contrast to its cousin, the 
Eastern Box Turtle, which is usually found in woodlands. This turtle hibernates underground 
from late September through April, so it cannot evade disturbance during that period. Its 
carapace calTies elaborate markings, including a yellow bar along the spine, which distinguishes 
it from the other species. While it appears to be more common in sandy soils, it is not restricted 
to them. Specimens have been collected from both Iroquois and Champaign County. 

As with many turtles, road-kill and over-collecting are major causes of decline. In a recent study 
of a northwestern Illinois popUlation, a significant number of individuals exhibited carapace 
scarring from farming equipment (discs and halTows), illustrating that this species may 
frequently be found in rowcrop fields. 

Preferred habitat of this species may not be present in the project area, but too little is known of 
this species' current di stribution to rllie out its presence. Project workers should be educated as 
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to its appearance and habits, remain alert for turtles on roads and in fields, and report any 
suspected Ornate Box TlIltles to supervisors. The Department of Natural Resources should be 
promptly notified if any Ornate Box Turtles are identified. Once listed, it will be unlawful to 
move or capture an Ornate Box turtle to facilitate the project without first obtaining an Incidental 
Take Authorization from the Department. 

Loggerhead Shrike, Lanius ludovicianlls 

The threatened Loggerhead Shrike is adapted to the savanna conditions of interspersed 
grasslands, shrubs, and trees. This species has been adversely affected by the decline in animal 
husbandry and the abandonment of the "shelter-belt" fencc-row conservation practice, which has 
scverely reduced both breeding and foraging habitat. The Shrike, also known as the "butcher 
bird," needs thorny trees and shrubs, even barbed wire, on which to impale its prey, which may 
be left for several days before being eaten. Areas which support large insects and small rodents, 
major food items, are also necessary. Due to losses of suitable habitat, Loggerhead Shrikes may 
attempt reproduction in trees near human habitations and in other areas where they would 
normally not be expected. The Shrike has not been reported as breeding in Vermilion County 
since its listing, but has been reported from Champaign County. 

The primary consideration for wind energy facilities is the potential for further loss of remaining 
habitat, if fence-rows are cleared to avoid wind turbulence or to improve turbine exposure, or if 
road-side trees are cleared to create turning radii for turbine carriers or to establish power lines. 
A pre-construction survey to identify the presence of Shrike nests should be conducted for areas 
with suitable habitat if work is proposed during the breeding season in order to avoid direct 
mortality. "Resident" foraging birds are not thought to be at significant risl( from operating wind 
turbines, but potential risk associated with migrants should be considered. 

Black-Billed Cuckoo, COCCYZllS erytlzropthalmus 

Effective October 30, 2009, the Black-Billed Cuckoo was listed by Illinois as "threatened." 

This bird nests in interior thickets of forested tracts and feeds heavily on caterpillars. This 
species was documented as nesting at Jordan Creek of the North Fork Nature Preserve in the 
1990's, and Vermilion County has thousands of acres of suitable nesting habitat along its streams 
and rivers . This species is not directly threatened by wind turbine construction or operation, but 
may be subject to collision risk as a migrant. 

Migratory Birds 

Bald Eagle. Haliaeetlls leucocephallls 

The Bald Eagle, de-listeclunder the federal Endangered Species Act last year, was recently de·· 
listed by Illinois, effective October 30, 2009. It remains protected under the Bald and Golden 
Eagle Protection Act and the Migrato/y Bird Treaty Act, each as stringent as the better-known 
Endangered Si)ecies Act. 
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For several years there has been a Bald Eagle nest on the North Fork just above Lake Vermilion, 
about seven miles east of the project area. However, Illinois has experienced a significant 
increase in Bald Eagle nests over the last few years, and many new nests have not been tallied. 
Nests have been appearing on smaller tributaries of larger rivers in areas where Eagles have not 
been seen for years, and it may be assumed the Vermilion River Basin reflects this trend. Hence, 
it is likely that new Eagle nests will appear along the North Fork, Middle Fork, and Salt Fork 
during the project's life. 

In addition, Illinois now has the highest population of wintering Bald Eagles in the Lower 48 
States, although they tend to be concentrated around major rivers, cooling lakes, and other waters 
likely to remain ice-free. However, during migration, Eagles frequently fly overland. Thus, 
while the wind energy project is unlikely to pose any direct threat to the known Eagle nest and its 
surrounding hunting territory, there may be a collision risk for migrating Eagles. 

Henslow's Sparrow, Ammodramus hells10wii 

The Henslow's Sparrow was de-listed by Illinois as a threatened species, effective October 30, 
2009. Breeding populations of this grassland bird have been documented north of the project 
area, and may occur within the pr~iect area where suitable habitat exists. More nOlthern 
breeding populations may migrate through the project area. 

Wind turbines associated with this project have the potential to kill or injure birds through blade
strike, unless breeding populations are also found within the footprint. The species is extremely 
sensitive to the presence of vertical structures and to any form of break in contiguous habitat, 
such as roads or trails. 

American Golden Plover, Pluvialis domillica 

This migratory bird breeds in the Arctic tundra, migrates south along the Atlantic seaboard to 
South Amel1ca in the winter, but returns northward through central North America. Areas of 
Illinois and Indiana provide important spring migration staging areas, which may be occupied by 
this species for a month or more while birds go through a molt before resuming migration. It has 
become a species of concem due to its relatively low global population estimate of around 
300,000 birds. 

Based on 25 years of Spring Bird Count data, it is likely that significant numbers of this species 
congregate in Counties including nOlthem Champaign and Vermilion Counties, but the locations 
of large concentrations vary from year to year. Large numbers of this species are routinely 
observed south of Sibley Grove in Ford County. Pre- and post-construction surveys should be 
performed to observe this species. 

Plovers tend to aggregate in dense concentrations, and are known to fly in large tight groups at or 
below the approximate rotor-swept elevation, which may expose them to collision mortality risk. 
Concems also exist pertaining to habitat fragmentation by service roads, and displacement from 
habitat clue to potential sensitivity to vertical structures and human activity. 
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A research project has begun in an effort to better understand the behavior and needs of this 
species, as well as how it may be affected by the presence of wind turbines. Some preliminary 
results were recently published [O'Neal, et. al. (2008)] . 

One apparent finding is that the species definitely concentrates in a few areas, rather than being 
generally dispersed across suitable habitat, resulting in temporarily dense population "hot-spots." 
However, where these may be located may be influenced year-to-year by poorly understood 
climatic cues. Very few birds appeared in 2008 in the expected concentration areas; instead, 
major concentrations were located more than one hundred miles to the south. Anecdotal 
evidence indicates this is an unusual occurrence. 

A number of observers had reported a daytime habitat preference for short grass, soybean 
stubble, or bare ground with standing water or residual moisture, but O'Neal first reported a night 
roost preference for standing corn stubble cover, with crepuscular movement between the two. 
O'Neal reported all observations were located more than 70 meters from adjacent roads, 
suggesting an intolerance for breaks in habitat. (Effects of traffic were not investigated.) 
Interestingly, O'Neal also reported several observations of predation of the Golden Plover by the 
Northern Harrier. 

'Whooping Crane, Crus americana 

An experimental population of the federally-listed endangered Whooping Crane has been 
established with breeding grounds in Wisconsin and wintering areas in Florida. Fall 2009 will 
see more than 100 birds move to Florida. Whooping Cranes often "stop over" during migration 
and this may occur virtually anywhere in the State. 

Whooping Cranes may "stop over" for extended periods. In November 2006, during theif first 
unescorted Fall Migration, a pair of Cranes rested for fOllr days along the upper East Branch 
Vermilion River (Wabash Drainage) in Ford County. A Whooping Crane extended its Spring 
movement by loitering near Danville until the end of June 2008. 

During such stop-overs, cranes often forage on waste com in nearby aglicultural fields. Wind 
turbines and associated power lines pose a collision risk for these large birds, which require some 
distance to achieve safe altitudes. Most non-predation losses to this flock have been to power 
line collisions. The visibility of power lines should be maximized with appropliate line markers. 
The developer may wish to consider other voluntary efforts to promote Crane conservation. 

Due to the very high public profile of the Whooping Crane, the Department suggests the 
developer/operator of this facility coordinate at least annually with the Whooping Crane Eastern 
Partnership (www.bringbact<.thecranes.org) to track the passage of Whooping Cranes through the 
vicinity , and explore additional measures to reduce potential losses of these birds. 
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Eco~CAT 
Ecological Complian<a Aue5Sment Tool 

Applicant: 
Contact: 
Address: 

Project: 
Address: 

HDR Engineering,lnc. - MN 
Jacqueline Hamilton 
701 Xenia Ave., Suite 600 
Minneapolis, MN 55416 

Invenergy California Ridge Wind Energy Center 
Rural Royal. Royal 

Description: 200-MW 1 02-turbine utlity scale wind energy project. 

Natural Resource Review Results 

/DNR Project #: 
Date: 

Consultation for Endangered Species Protection and Natural Areas Preservation (Part 1075) 

0906735 
03/11/2009 

The Illinois Natural Heritage Database shows the following protected resources may be in the vicinity of the project 
location: 

Edgewood Farm INAI Site 

Fairchild Cemetery Savanna INAI Site 
Horseshc.c Bottom INAI Site 
Kennekuk Cove County Park INAI Site 

Kinney'S Ford Seep INAI Site 
Middle Fork Of The Vermilion River INAI Site 
Middle Fork Seeps INAI Site 

Middlefork Woods INAI Site 
Orchid Hill INAI Site . 
Pellville Cemetery INAI Site 

Rock Cut Road Botanical Area INAI Site 
Salt Fork Vermilion River INAI Site 
Spoon River INAI Site 
Windfall Prairie INAI Site 
Edgewood Farm Land And Water Reserve 
Fairchild Cemetery PrairieJSavanna Nature Preserve 
Horseshoe Bottom Nature Preserve 
Kinney'S Ford Seep Land And Water Reserve 
Larimore'S Salt Fk Of Vermilion River Land And Water Reserve 
Middle Fork Woods Nature Preserve 
Orchid Hill Natural Heritage Landmark 
Windfall Prairie Nature Pres6rve 
Bald Eagle (Ha/iaeetus /eucocepha/us) 
Barn Owl (Tyto alba) 
Bigeye Chub (Hybopsis amb/ops) 

Bigeye Chub (Hybopsis 8mb/ops) 
Bigeye Chub (Hybopsis amb/ops) 

Page 1 of 5 



. ... , .. , 

IONR Project Number: 0906735 

Bigeye Chub (Hybopsis amblops) 

Bigeye Chub (Hybopsis amblops) 
Bigeye Chub (Hybopsis amb/ops) 
Bigeye Chub (Hybopsis amb/Qps) 
Blanding'S Turtle (Emydoidea blanding;;) 

Bluebreast Darter (Etheostoma camurum) 
Bluebreast Darter (Etheostoma camurum) 
Bluebreast Darter (Etheostoma camurum) 
Bluebreast Darter (Etheostoma camurum) 

Bluebre8st Darter (Etheostoma. r-.amurum) 
Bluebreast Darter (Etheostoma camurum) 

Bluebreast Darter (EtheostofJIa camurum) 
Bluebreast Darter (Etheostoma camurum) 

Bluebreas~ Darter (Etheosto,!"a Gamurum) 
Bluebreast Darter (Etheostoma camurum) 

Eastern Sand Darter (Ammocrypta pellucidum) 

Eastern Sand Darter (Ammoc"IPta pellucidum) 
Four-Toed Salamander (Hemidactylium scutatum) 
Franklin'iS 'Ground Squirrel (Spermophilus franklinii) 

Franklin'S Ground Squirrel (Spermophilus franklinii) 
Franklili'S'Ground Squirr'er'(Spermophi/us frank/in;;) 
Franklin'S Ground Squirrel (Spermophilus frank/inii) 

Henslow'S Sparrow (Ammodramus hens/owii) 
Henslow'S Sparrow (Ammodramus hens/owii) 

Henslow'S Sparrow (Ammodramus hens/owii) 
Henslow'S Sparrow (Ammodramus hens/owii) 
Henslow'S Sparrow (Ammodramus hensfowii) 
Henslow'S Sparrow (Ammodramus hens/owii) 
Indiana Bat (Myotis soda/is) 

Indiana Bat (Myotis soda/is) 
Least Bittern (/xobrychus exi/is) 
Least Bittern (/xobrychus exilis) 

Little Spectaclecase (Villosa fienosa) 
Northern Harrier (Circus cyaneus) 

Norther.n Harrier (Circus cy?neu~) , 
Northern Harrier (Circus cyaneus) 

Northern Harrier (Circus qyafJ.e.us) . 
Purple Wartyback (Gyc/onaias tubercu/ata) 
Purple Wartyback (Gyc/onaias tubercu/ata) 
Purple Wartyback (Cyclonaias tuberculata) 

Purple Wartyback (Gyc/onaias luberculata) 
Purple Wartyback (GycJonaias luberculata) 
Rainbow (Villosa iris) 
River Redhorse (Moxostoma carinatum) 
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River Redll0rse (Moxostoma carina tum) 
River Redhorse (Moxostoma carinatum) 
River Redhorse (Moxostoma c.arinatum) 

River Redhorse (Moxostoma carina tum) 
Rookery (Rookery) 
Rookery (Rookery) 
Salamander Mussel (Simpsonaias ambigua) 
Salamander Mussel (Simpsonaias ambigua) 
Salamander Mussel (SimpsQnaias ambigua) 
Short-Eared Owl (Asia flammeus) 
Short-Eared Owl (Asio flam,meus) . 

Silvery Salamander (Ambystoma platineum) 
Slippershell (A/asmidonta ,viridis) , 

Upland Sandpiper (Bartramia longicauda) 
Upland Sandpiper (BartrC!mia longic;auda) 
Wavy-Rayed Lampmussel (Lampsilis fascia/a) 
Wavy-Rayed Lampmussel (Lampsilis fasciola) 
Wavy-Rayed Lampmussel (Lampsilis fasciola) 
Wavy-Rayed Lampmussel (Lampsilis fasciola) 
Wavy-Rayed Lampmussel (Lampsilis fascia/a) 
Wavy-Rayed Lampmussei (Lampsilis fascia/a) 
Wavy-Rayed Lampmussel (Lampsi/is fasciola) 

An IDNRstaff member will evaluate this information and contact you within 30 days to request additional 
information or to terminate consultation if adverse effects are unlikely. 

Location 

The applicant is responsible f(jf the 
accuracy of the location submitted 
for the project. 

County: Champaign 

Township, Range, Section: 
20N, 10E, 1 20N, i0E, 2 
20N, 10E,3 20f\j" 10E., 12 , 
20N, 11 E, 6 20N, 11 E, 7 
20N, 11E, 18 20N, 14W, 4 
20N, 14W, 5 20N, 14W, 6 
20N, 14W, 7 20N, i4W, 8 
20N, 1 '~.w, 9 20 f\J , 1J1,W, 16 
20N, 14W, 17 20N, 14W, 18 
21N, 10E, 22 21N , 10E;, 23 
21N, 10E, 24 21N; 10E, 25 
21N, 10E, 26 21N, 10E, 27 
21 N, i0E, 33 21 N, 'tOE, 34 
2iN, i0E, 35 21N, i0E, 36 
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21N, 11E, 19 
21N, 11E, 31 
21N, 141/'1,20 
21N, 14W, 28 
21N, 14\N, 30 
21 N, 14W, 32 

County: Vermilion 

21N, 11E, 30 
21N, 14W, 19 
21N. 14W, 21 
21N, 14W, 29 
21N.14W.31 
21N, 14W, 33 

Township, Range, Section: 
20N, 12W, 7 
20N,12W,18 
20N, 12W, 20 
20N, 13W, 3 
20N, 13W, 5 
20N, 13W, 7 
20N, 13W, 9 
20N,13W,11 
20N, 13W, 13 
20N, 13W, 15 
20N, 13W, 17 
20N, 13W, 19 
20N, 13W, 21 
20N, {~W, 23 
20N, 14W, 1 
20N, 14W, 3 
20N, 14W, 11 
20N,14W,13 
20N, 14W, 15 
20N, 14W, 23 
21N, 13W, 30 
21N, 14W, 22 
21N, 14W, 25 
21N, 14W, 27 
21N, 14W, 35 

20N, 12W. 17 
20N,12W; 19 
20N, 12W. 29 
20N, 13W, 4 
20N, 13W, 6 
20N, 13W. 8 
20N, 13W, 10 
20N, 13W, 12 
20N, 13W, 14--
20N, 13W, 16 
2QN, 13W, 18 
20N, 13W, 20 
20N, 13W, 22 
20N, 13W, 24 
20N, 14W, 2 
20N, 14W, 10 
20N, 14W, 12 
20N, 14W, 14 
20N, 14W, 22 
20N, 14W, 24 
21N. 13W, 31 
21N, 14W, 23 
21N, 14W, 26 
21N, 14W, 34 
21N, 14W, 36 

IL Department of Natural Resources Contact 

Keith Shank 

217-785-5500 
Division of Ecosystems 8. Environment 

Disclaimer 

Local or State Government Jurisdiction 
Vermilion County 
Kolby J . Riggle 
200 S. ColleQe St. 
Danville, Illinois 61832 

The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence, absence, or 
condition of natural resources in Illinois. This review reflects the information existing in the Database at the time of 
this inquiry, and should not be regarded as a final statement on the site being considered. nor should it be a 
substitute for detailed site survey~, or field surveys required for environmental assessments. If additional protected 
resources are encountered during the project's implementation, compliance with applicable statutes and regulations 
is required. 
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IDNR Project Number; 0906735 

Terms of Use 

By using. this website, you acknowledge that you have read and agree to these terms. These terms may be revised 
by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these terms, it will 
mean that you accept suqhchanm~s. If at any time you do not accept the Terms of Use, you may not continue to 
use the website . 

1. The IDNR EcoCAT website was developed so that units of local government, state agencies and the public could 
request information or begin natural resource consultations on-line for the Illinois Endangered Species Protection 
Act, Illinois Natural Areas Preservation Act, and Illinois Interagency Wetland Policy Act. EcoCAT uses databases, 
Geographic Information System mapping, and a set of programmed decision rules to determine if proposed actions 
are in the vicinity of protected natural resources. By indicating your agreement to the Terms of Use for this 
application, you warrant that you will not use this web site for any other purpose. 

2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited and may 
be punisl1able under the Computer Fraud and Abuse Act of 1986 and/or the National Information Infrastructure 
Protection Act. 

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to 
terminate or restrict access. 

Security 

EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this site. 
Unauthorized attempts to upload, download. or chanqe information on this server is strictly prohibited by law. 

Unauthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the vioiator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible violation of law may be provided to law enforcement officials. 

Privacy 

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal trackinQ purposes . 
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ONE COMPANY 
Many Solutions'· Meeting Notes 

Subject: SWCD Coordination 

Client: Invenergy Project No: Mpls 98073 

Project: California Ridge Meeting Location: 
State NRCS Office, 

Champain, IL 

Meeting Date: April 29, 2009 Notes by: Jacqueline Hamilton 

ATTENDEES: 
Bruce Stickkers - Champaign County SWCD, Resource Conservationist, 
bruce.stickkers@il.nacdnet.net. 217-352-3536 x3 

Cindy Johnston - Vermilion County SWCD, Resource Conservationist, 
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ACTIONINOTES 

Data Availability: The NRCS has Farmed Wetland data is available for distribution given 
permission from individual landowner permission. Aerial photos, including some infrared aerials 
are available for viewing. All NRCS data is supposed to be the same nation wide. Maps are 
different per region but the data should be the same. 

Data Acquisition: HDR will conduct initial parcel wetland delineation in a couple of weeks. With 
that field data and additional data generated from desk-top farmed wetland determinations, 
HDR will identify potential locations where Farmed Wetlands could be. The potential locations 
will be given to the SWCD's. The SWCD's will review the historical NRCS farm wetland maps to 
confirm locations. Where historical farmed wetlands are present, SWCD will send out letters to 
those specified landowners requesting permission to disclose those locations in which they 
have NRCS mapped Farmed Wetlands. HDR and/or Invenergy will assist SWCD with the 
language for the landowner authorization letter. Once the NRCS and SWCD's have permission 
to disclose the Farmed Wetland locations, they will give that information to HDRllnvenergy for 
micro-siting purposes. 

HDR has Common Land Unit (CLU) shapefile information for Vermillion County. New NRCS 
policy prohibits disclosing this CLU information, in turn HDR will attempt to obtain the CLU 
shapefile information for Champaign County from an on-line source. 

Natural Resource Inventory Report(s): Vermilion and Champaign counties Special Use Permit 
applications will each include a Natural Resource Inventory Report. The report(s) is/are created 
by the SWCD's. Invenergy will submit the final layout of the wind farm facilities to the SWCD's. 
They will also submit an application fee of $150/county and a $200/turbine fee to the respective 
county. In return, the SWCD's will generate a Natural Resource Inventory Report to their 
respective County as well as to Invenergy/HDR. The report will identify any areas of concern or 
locations pertaining to natural resources, which should be avoided. The report will take 
approximately 60 days to create once the final layout has been submitted. Both SWCD's will 
coordinate with Invenergy/HDR during the micro-siting process in order to avoid potential areas 
of concern prior to final site layout and submittal of the Natural Resource Report. 

Cultural Resources: There was a brief discussion on the cultural resources within the Project 
Area. HDR informed everyone that they are in the process of working with Invenergy to identify 
cultural resources within the High Probability Areas of the project area as well as identifying the 
architectural resources. HDR asked the SWCD's that if any of these locations were known to 
them that they disclose those locations so that they can be avoided. 
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EXECUTIVE SUMMARY 

Invenergy Wind LLC of Chicago, Illinois, has proposed construction of the California Ridge 
wind energy generation facility in Champaign and Vermilion counties, Illinois. The Illinois 
Department of Natural Resources (IDNR) requested preconstruction studies to assess the 
activity of bats in the proposed California Ridge wind energy generation facility project area. 
Monitoring designed to detect ultrasonic bat calls was conducted from August 5 to November 
4, 2009. The study was implemented in accordance with methods, goals, and objectives 
established in coordination with the IDNR. 

Earlier studies completed at sites in Pennsylvania and Wisconsin (Arnett et al. 2006, Redell et 
al. 2006) found that bat activity changes based on time of night and time of year; therefore, 
this study postulated that bat activity at California Ridge would also be a function of time of 
night and year and would yield a pattern similar to that found in Arnett et al. (2006) and 
Redell et al. (2006). In August through early November 2009, BHE used ultrasonic detectors 
(Anabat II with CF ZCAIM) mounted on three meteorological (MET) towers within the project 
area to assess bat activity during fall migration. 

In summary, our investigation found: 

• The combined MET towers recorded a mean of 4.85 ± 7.12 SD bat passes per detector
night during the survey period of August 5 through November 4, 2009. 

• Bat activity at the proposed California Ridge Wind Farm was highest during the first 
half of the night. At MET Tower 3, activity also peaked a second time in the early 
morning before sunrise. 

• Bat activity was highly variable among nights. 

• In general, maximum bat activity was recorded during September, though the seasonal 
timing of activity peaks was different among the towers. Very little bat activity was 
recorded in October and early November. 

• Bats were recorded in five species groups. The majority (62 percent) of the 
identifiable bat passes were attributed to the big brown/silver-haired bat species 
group. 

• Passes of the Myotis (little brown, northern long-eared, and Indiana bat) species group 
comprised 4 percent of the identifiable bat passes. 

BHE Environmental, Inc. 
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1.0 INTRODUCTION 

1.1 PROJECT BACKGROUND 

Invenergy Wind LLC of Chicago, Illinois (Invenergy) has proposed construction of the California 
Ridge wind energy generation facility in Champaign and Vermilion counties, Illinois (Figure 1). 
The Illinois Department of Natural Resources (IDNR) requested preconstruction studies to 
assess the nature of bat activity in the proposed project area. 

The California Ridge facility ("project area") spans 15.95 mi2 (41.32 km2
) of eastern 

Champaign County and 35.96 mi2 (93.13 km2
) of western Vermilion County. Towns near the 

project area include Rantoul, Gifford, Potomac, Muncie, Fithian, Royal, Ogden, Oakwood, and 
Saint Joseph, Illinois. The California Ridge facility will consist of approximately 80 to 133 
wind turbines, depending on final turbine model selection. Turbines will be located in strings 
or arrays within the project area. 

1.2 BATS OF ILLINOIS 

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 in the 
project area (Table 1). While gray bats, southeastern myotis, eastern small-footed bats, and 
Rafinesque's big-eared bats are considered to be residents of the State of Illinois, the ranges 
of these species are restricted to the southern portion of the state. There are historical 
records of the Mexican free-tailed bat in Illinois. However, the 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 other nine bat species that occur in Illinois include year-round residents as well as 
species present only during certain seasons (Table 1). The Indiana bat (M. sodalis) is 
federally and state listed as endangered. The remaining eight species are not federally or 
state listed, are not proposed for listing, and are not candidates for federal or state listing. 

1.3 GOALS AND OBJECTIVES OF THE INVESTIGATION 

To assess activity of bats in the proposed California Ridge project area, Invenergy and BHE 
Environmental, Inc. (BHE) coordinated with the IDNR to develop methods for a 
preconstruction study in the proposed project area. The IDNR agreed with the methods 
proposed, which established the following goal and associated objectives: 

Goal: Assess temporal patterns of bat activity within the project area between August 
and October 31, 2009. 

Objective 1: Characterize bat activity based upon total number of passes and number 
of passes in each of five species groups recorded. 

Objective 2: Assess bat activity during the night. 

BHE Environmental, Inc. 
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Objective 3: Assess bat activity throughout the autumn season. 

The data collection methods in this project are similar to some of the collection methods in a 
Dodge County, Wisconsin study (Redell et at. 2006). That study found that from mid-July 
through September, bat activity was associated with frequency group, height (measured at 2 
m, 22 m, and 48 m), wind speed, season, and temperature. Data collected from the 
California Ridge site allowed assessment of bat activity by species group at 2 m and 58 m. 
Similar to the study done in Dodge County, data were collected at the California Ridge site 
during the fall migration, allowing investigation of activity during autumn when documented 
bat mortality at wind farms is highest (Arnett et at. 2006, Redell et at. 2006). 

Data generated in this study may be useful in understanding bat activity at this and other 
wind energy facilities, and will establish baseline conditions in the proposed project area. 

2.0 METHODS 

2.1 DATA COLLECTION 

Recording bat echolocation is a common method of assessing bat activity because bats use 
echolocation in flight to navigate and to search for and capture prey. Broadband acoustic 
detectors (Anabat " ultrasonic detectors and compact flash storage units with a zero-crossings 
analysis interface module [CF-ZCAIM storage units], Titley Electronics Pty Ltd, Ballina, NSW 
Australia) were used to record ultrasound at MET Towers 1 (9128),2 (9127), and 3 (9129) 
located within the project area (Figure 1, Photos 1-5 of Appendix A). Hereafter, the Anabat " 
and CF-ZCAIM storage unit are collectively referred to as an Anabat unit or Anabat detector. 
Habitat surrounding each MET tower differed slightly. MET Tower 1 was situated in a corn 
field adjacent to a bean field. MET Tower 2 was in an old field adjacent to a pond and corn 
and bean fields. MET Tower 3 was in a bean field adjacent to a road. 

BHE agreed to attach one Anabat microphone at 58 m on each of three MET towers. 
Microphones were installed on the MET towers by Invenergy prior to BHE's visit to the site. 
MET Towers 1 and 3 had microphones installed at 2 and 58 m; however, MET Tower 2 only had 
a microphone installed at 2 m. 

To maintain BHE's agreement to install microphones on each tower at 58 m, BHE attached 
Anabats to the 58-m microphones on MET Towers 1 and 3. Additionally, BHE attached an 
Anabat to the 2-m microphone on MET Tower 2 (Photo 1 of Appendix A). This change in the 
methods was agreed to by Invenergy and IDNR during BHE's initial visit to the project site in 
August. Two meters approximates the height of full-grown corn and other tall herbaceous 
vegetation near the MET towers, and approximates the lowest elevation bats would fly. The 
58-m height is the highest point on the MET tower to which equipment could be fixed without 
interfering with meteorological equipment, and it is within the rotor-swept area of the 
proposed turbine blades. 

Each microphone was enclosed in a weather-resistant housing ("BatHats," EME Systems, 
Berkeley, California), and connected via cables to Anabat units on the ground (Photos 6 and 7 
of Appendix A). Sound reflector plates beneath the microphone housings were positioned 15 
degrees below horizontal so that the main acceptance angle was directed upward at 45 
degrees (Figure 2, Photo 1 of Appendix A). Pre-amp drivers were installed with each 
microphone cable to prevent signal loss due to cable length. Detectors and data storage units 
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were stored in waterproof boxes covered with reflective shields to prevent the equipment 
from overheating due to solar exposure (Photos 6 to 9 of Appendix A). 

Because microphones were mounted to MET towers prior to the initiation of the project, 
calibration of Anabats by methods described in Larson and Hayes (2000) at the onset of the 
project was not completed. Anabat sensitivity was set as high as possible without picking up 
microphone feedback. Sensitivity was originally set at approximately 7 (slightly different on 
each Anabat based on individual unit variability), but was reduced to approximately 6 on 
September 16 because detected ultrasound included excessive noise (e.g., insects, 
mechanical, electrical, weather). 

Each Anabat unit was programmed to collect data every night from approximately 30 minutes 
(min) prior to civil sunset to 30 min after civil sunrise. Anabat recordings were initiated the 
evening of August 5, 2009, and continued every night until the morning of November 4, 2009. 
Data were stored on a compact flash (CF) card in each CF ZCAIM unit and collected every 8 to 
14 days. To control for variance among equipment, each Anabat detector and battery were 
disconnected from the microphone cable and rotated to another microphone every two 
weeks. Anabat detectors were rotated randomly among towers. 

2.2 DATA ANALYSIS 

Once downloaded to a computer, files recorded on Anabat units were filtered using Analook 
software (Chris Corben, Columbia, Missouri) to eliminate noise (ultrasonic sounds such as 
insects, rain, wind, and electrical interference). Remaining files were viewed and sorted in 
Analook to identify bat call sequences. A bat call is defined as a single pulse consisting of a 
range of frequencies over a brief period of time, and often the minimum frequency of the call 
is dominant (characteristic frequency). Bats typically produce a series of calls, called a 
sequence. The Anabat unit records a file for each sequence up to 15 seconds (sec) in length 
in which there are less than 5 sec between each call. Therefore, each file recorded by an 
Anabat unit represents one or more bat calls. 

Bat activity was evaluated by counting the number of bat passes each night from 
approximately 30 min before civil sunset to approximately 30 min after civil sunrise. A pass 
represents a typical bat vocalization during normal flight. This study applied a definition of a 
bat pass that is consistent with similar studies (Redell et al. 2006, Arnett et al. 2006, Hayes 
2000, Sherwin et al. 2000, Gannon et al. 2003). A pass is a file containing two or more 
complete bat calls (pulses). At least two calls in a sequence were required to identify the 
sound as a bat and to determine the species group from which the call sequence originated. 
Each pass was considered an independent event, and the number of passes was considered a 
representation of bat activity in the area. 

Passes were tallied as either high (~35 kHz) or low «35 kHz) frequency based on 
characteristic frequency and, when possible, identified to one of five species groups. Hoary 
bats (Lasiurus cinereus), big brown bats (Eptesicus fuscus), silver-haired bats (Lasionycteris 
noctivigans), and occasionally red bats (Lasiurus borealis) and evening bats (Nycticeius 
humeralis) produce calls with characteristic frequencies below 35 kHz. Little brown bats 
(Myotis lucifugus), northern long-eared bats (Myotis septentrionalis), Indiana bats, tri-colored 
bats (Perimyotis sUbflavus [formerly eastern pipistrelles, Pipistrellus sUbflavus]) and often 
red bats and evening bats produce calls with a characteristic frequency at or above 35 kHz. 
Some species produce unique call sequences and can be identified to species (hoary bats and 
tri-colored bats), while others produce sequences too similar to be distinguished from other 
species. Because of the difficulty in distinguishing some species with similar call sequences 
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(big brown bats from silver-haired bats, red bats from evening bats, and those species in the 
genus Myotis [little brown bats, northern long-eared bats, and Indiana bats]), five species 
groups were established: 1) hoary bats, 2) big brown/silver-haired bats, 3) red/evening bats, 
4) little brown/northern long-eared/Indiana bats, and 5) tri-colored bats. 

Though microphones were placed at both 2 and 58 m, one each at the three towers, sample 
size and other variables such as habitat differences (i.e., corn [MET Tower 1] and bean fields 
[MET Tower 3] compared to old field with a pond [MET Tower 2]) made comparisons between 
activity detected at the different heights impossible. We examined the number of bat passes 
associated with each of the five species groups, and bat passes associated with the high 
frequency and the low frequency groups. Additionally we assessed bat activity over time (by 
hour of the night and by week). 

3.0 RESULTS 

3.1 DETECTOR OPERATION 

Echolocation calls were collected from each of three towers for 91 consecutive nights 
(evening of August 5 through the morning of November 4, 2009). During the three month 
recording period, the Anabat at MET Tower 1 recorded 59 nights, the Anabat at MET Tower 2 
recorded 77 nights, and the Anabat at MET Tower 3 recorded 83 nights. Combined, the 
Anabats recorded 219 of the possible 274 detector nights (80 percent). A detector night is 
one Anabat recording one night. 

The CF cards in the Anabat at MET Tower 1 often filled prior to field visits. Upon examining 
the data recorded, this Anabat detected and recorded bat passes on only two nights during 
the study period (Table 2). The rest of the files were noise unrelated to bat echolocation. 
Anabats only record one frequency at a time (dominant frequency). If noise is intense or 
constant, the Anabat will record that noise instead of a softer bat echolocation pulse. BHE 
suspects the noise recorded at MET Tower 1 dominated the ultrasound around the 
microphone, thus preventing the recording of bat echolocation. No conclusions about bat 
activity can be drawn from the six bat passes recorded at this tower; therefore, we excluded 
data from MET Tower 1 from further analysis. The Anabat at MET Tower 2 also recorded 
significant amounts of noise which filled the CF card prior to field visits and resulted in lost 
data on three separate occasions: nights of August 17-18, September 9-15, and September 24-
29. Though this detector did not record data during these periods, and recorded a great deal 
of noise, it also recorded 239 bat passes. In an attempt to reduce the amount of noise 
recorded, BHE turned down the sensitivity on all Anabats from a setting of approximately 7 to 
approximately 6 on September 16. When the decrease in microphone sensitivity failed to 
prevent some CF cards from filling available memory, BHE changed the 1 gigabyte (GB) CF 
cards to 4 GB cards. The Anabat at MET Tower 3 did not record much noise and therefore, 
did not have CF memory issues. The eight nights that the Anabat at Tower 3 did not record 
were due to an Anabat malfunction at the end of the survey period (nights of October 27-
November 3). Of the three Anabats, the Anabat at MET Tower 3 recorded the most complete 
and the highest quality set of data. 

The Anabat at MET Tower 2 recorded 239 bat passes during 77 nights, and the Anabat at MET 
Tower 3 recorded 537 bat passes during 83 nights (Tables 3 and 4). Combined these two 
Anabats recorded 776 bat passes during 160 detector-nights. MET Tower 2 recorded a mean 
of 3.10 ± 6.07 SD passes per detector-night, and MET Tower 3 recorded a mean of 6.47 ± 7.67 
SD passes per detector-night during the entire sampling period. 
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3.2 SPECIES AND SPECIES GROUP COMPOSITION 

Although the precise proportion of recorded passes we attributed to the two frequency groups 
differed at towers 2 and 3, results were similar at both towers. Low frequency passes 
comprised 73 percent of recorded passes at MET Tower 2 and 82 percent at MET Tower 3 
(Table 4). Analysis of data which were pooled from the two towers indicates low frequency 
passes comprised 79 percent (n=615), while high frequency passes comprised 21 percent 
(n=161) of recorded passes. 

Ninety percent (n=723) of all recorded bat passes could be assigned to a species group. At 
both towers, the greatest number of identifiable bat passes were passes from the big brown 
bat/silver-haired bat species group with approximately 70 percent (n=167) at MET Tower 2 
(Figure 3) and 52 percent (n=281) at MET Tower 3 (Figure 4). Passes of the Myotis species 
group were second most common (about 12 percent; n=28) at MET Tower 2, and least 
common (less than 1 percent; n=2) at MET Tower 3. The red bat/evening bat species group 
and hoary bats were second most common (38 percent; n=204) at MET Tower 3, but not 
nearly as common (8 percent; n=18) at MET Tower 2. 

3.3 TEMPORAL CHARACTERISTICS 

The number of bat passes recorded at the California Ridge site varied throughout the night, 
among nights, and among weeks. While bat passes were recorded throughout all hours of the 
night, the greatest number of bat passes were recorded during the first half of the night, with 
59 percent and 63 percent of all passes being recorded at MET Towers 2 and 3 respectively 
within six hours of civil sunset (Figures 5 and 6). The number of bat passes peaked a second 
time around the ninth hour after sunset at MET Tower 3 (Figure 6). 

Throughout the three month sampling period, the number of bat passes recorded varied 
substantially from night to night. The total number of bat passes recorded each night ranged 
from zero (numerous nights in October at both towers) to 35 (September 30) at MET Tower 2 
and 27 (September 10) at MET Tower 3 (Table 3). The number of bat passes recorded per 
night was the least variable in October, when the number of passes varied between 0 and 4 in 
a night at MET Tower 2 and 0 and 6 at MET Tower 3. The greatest variation occurred in 
September at both MET towers. 

The number of bat passes recorded varied during the sampling period. The Anabat unit at 
MET Tower 2 recorded a mean of 3.56 ± 3.56 SD passes per night in August (n=25 nights), 
peaked at 8.06 ± 10.56 SD passes per night in September (n=17 nights), and declined to 0.42 ± 
0.89 SD passes per night in October (n=31 nights). The Anabat unit at MET Tower 3 recorded 
a mean of 8.41 ± 6.15 SD bat passes per night in August (n=27 nights), peaked at 9.73 ± 9.28 
SD passes per night in September (n=30 nights), and declined to 0.69 ± 1.46 SD passes per 
night in October (n=26 nights; Table 3). Though the number of passes recorded at both MET 
towers peaked in September, the time of month varied between the two towers. Passes 
recorded at MET Tower 2 peaked the week of September 16 (Figure 7), whereas the number 
of passes recorded at MET Tower 3 peaked the week of September 2 (Figure 8). Note that 
little to no data was collected during the weeks of September 9 or 23 at MET Tower 2 due to 
CF card memory issues described above. Activity at MET Tower 2 could have peaked a week 
earlier or later than the data shows. At both towers, the number of calls associated with the 
hoary bat, red/evening bat, and Myotis groups peaked in August, while the number of passes 
associated with the big brown/silver-haired bat group peaked in September (Figures 7 and 8). 
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4.0 DISCUSSION 

The purpose of the acoustic survey was to assess variations in bat activity at the California 
Ridge site relative to date (season) and time of night. When assessing bat activity by 
counting the number of bat passes recorded, care must be taken to avoid equating the 
number of bat passes with the number of bats present. A single bat may be recorded several 
times, or pass the Anabat detector without being recorded at all. Therefore, the number of 
bat passes recorded does not represent the number of bats present near the MET towers at 
the California Ridge site. The discussion herein addresses relative levels of bat activity. This 
study was designed to examine bat activity during the late summer and autumn period when 
adult bats forage, young have recently become volant, and bats disperse from summer 
habitat to winter sites. This study did not assess bat activity during the spring or early 
summer. 

4.1 BAT ACTIVITY LEVEL 

A total of 776 bat passes were recorded at MET towers 2 and 3 during 160 detector-nights, for 
a mean of 4.85 ± 7.12 SO bat passes per detector-night. Similarly, 5.1 passes per detector
night were recorded at the Cedar Ridge Wind Farm in Fond du Lac County, Wisconsin (BHE 
2007). Though passes recorded at California Ridge is similar to better habitat diversity 
surrounding Cedar Ridge, survey efforts at Cedar Ridge were higher than California Ridge. 
Surveys included nine detectors and three heights, and monitoring included spring and 
summer activity periods. Overall passes recorded per detector-night may be similar, but the 
activity rate recorded is higher at Cedar Ridge when comparing similar sampling periods 
(August - early November). Bat passes recorded at Cedar Ridge during this period was 6.78 
passes per detector-night. 

Though recorded activity rates during the fall period mentioned above (August - early 
November) was lower at California Ridge than Cedar Ridge, it is higher than the 1.99 passes 
per detector-night recorded at Blue Creek, Ohio (BHE 2009). Blue Creek is located in a highly 
agricultural area similar to California Ridge. Unlike California Ridge, Blue Creek does not 
have a heavily forested river system within a short distance from the site. The higher number 
of bat passes recorded at California Ridge may be due to the site's proximity to the forested 
Middle Fork Vermilion and Salt Fork Vermilion river systems. These forested river systems 
provide roosting and foraging habitat and may be migration routes used by bats. While there 
is evidence bats migrate over open areas, other evidence suggest open land may not be 
preferred for migration. Baerwald and Barclay (2009) found bats migrate west to forested 
riparian zones before migrating south. Their study suggests bats will at least sometimes 
travel extra distances rather than migrate over open prairies, when wood habitat is nearby. 
Baerwald and Barclay suggest this may be due to the lack of roosting habitat over open 
prairies and the need for bats to have roosting stop-over sites during their migration. Though 
bats in Baerwald and Barclay's study (2009) seem to prefer migrating along forested habitats, 
little is known about the details of bat migration. Habits of individual species, origin and 
destination of a migration, and availability and location of suitable stop-over sites may be 
factors which influence the migration behavior of bats. It is possible the small number of 
roosting stopover sites on the California Ridge project area may not attract migrating bats in 
the numbers recorded in locations with more forested areas that contain potential roosting 
sites. 

Mean detection rates recorded by the four detectors on MET towers at the Buckeye Wind site 
near Urbana, Ohio were reported at higher rates than the California Ridge study. Stantec 
(2009) recorded 1.8 passes per detector-night in spring and 12.4 passes per detector-night in 
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fall. The Buckeye site has more forested area within the project area and contains some 
caves that support hibernating bats, yet lacks a forested river system similar to the system 
near California Ridge. Forested habitat that supports water features such as streams 
comprises 7 percent of the total Buckeye project area (Stantec 2009). The local topography 
is characterized by small rolling hills. These features, which may attract bats to an area 
during migration to their winter habitat, are absent from the California Ridge project area. 

Based on the results of this study, overall bat activity at the California Ridge project area 
appears to be less than or similar to activity at other locations in the region. The low activity 
level is not unexpected for a site with the limited habitat available at the project area. 
Proximity to the Middle Fork and Salt Fork Vermilion rivers should be considered when 
selecting turbine locations. Buckeye placed two additional detectors near the edges of 
woodlots and recorded much higher rates of activity at these detectors than those detectors 
placed on the MET towers in the agricultural fields. Detectors near the woodlots recorded 
17.7 passes per detector-night in the spring and 128.0 passes per detector-night in the fall 
(Stantec 2009). 

4.2 SPECIES AND SPECIES GROUP COMPOSITION 

The majority (73 percent at MET Tower 2 and 82 percent at MET Tower 3) of echolocation 
calls recorded were generated by the low frequency group «35 kHz), which includes hoary 
bats, big brown bats, silver-haired bats, and occasionally red bats and evening bats (Figures 3 
and 4). All but evening bats are relatively large-bodied, less maneuverable bats that tend to 
forage in open habitats where there are fewer obstacles (Brooks and Ford 2005). Insects are 
less abundant in open areas, and bats adapted to forage in open areas tend to have lower 
frequency passes, which travel farther than higher frequencies, thus increasing the search 
range of the bat (Altringham 1996). In addition, because low frequency vocalizations travel 
farther than those at high frequencies, the detectors likely record low-frequency bats at a 
greater distance from the microphone than high-frequency bats. 

In east-central Wisconsin, a similar acoustic study found more high frequency passes at 2-m 
agl than 45-m agl, and a relatively higher proportion of low frequency group passes at 45-m 
agl (BHE 2007). Arnett et al. (2006) and Redell et al. (2006) also reported greater high 
frequency group activity at low elevations, and greater low frequency group activity at high 
elevations. Based upon the relative number of ultrasound passes recorded, results from these 
studies suggest that during the fall migration bats with high frequency passes (smaller bats) 
are less active at rotor-swept height than bats with low frequency passes (larger bats). This 
is consistent with results of studies that suggest different species of bats partition their use of 
habitats vertically (Kalcounis et al. 1999, Hayes and Gruver 2000). Results from California 
Ridge may indicate patterns similar to these studies (Figures 3 and 4); however, microphone 
height is only one possible explanation for the different proportions of bats found at each 
tower. Data differences could be a result of small sample size, the location of the tower on 
the landscape or habitat surrounding the towers. MET Tower 2 recorded more Myotis than 
MET Tower 3; however, sample sizes of 28 and 2 are not sufficient to determine statistical 
significance. Assuming statistical significance, the difference may be because MET Tower 2 
was near a pond, had the microphone near the ground, and may have been near roosting 
habitat. Differences may be a result of anyone or a combination of any of those variables. 

BHE EnVironmental, Inc. 
PN: 1664.020 

8 Defining Environmental Solutions 



n 
J 

o 

D 

o 
[J 

4.3 TEMPORAL CHARACTERISTICS 

Based upon the number of bat passes recorded, bat activity was greatest during the first half 
of the night, which is similar to results of several other studies (Arnett et al. 2006, Redell et 
al. 2006, BHE 2007). Kunz (1973) found that most species in Iowa were most active 1 to 2 
hours after sunset. Kunz (1973) also noted that silver-haired bats, little brown bats, and 
northern long-eared bats often had a distinct second peak of activity before sunrise. Our 
study showed bat activity peaked within a few hours of sunset, and MET Tower 3 showed a 
second peak around the ninth hour after sunset. This second peak was comprised primarily of 
passes in the big brown/silver-haired bat species group (Figures 5 and 6). 

Substantial variation in bat activity from night to night was observed during this study, as well 
as in similar studies. Several similar studies reported variation in the number of passes 
recorded per tower per night (Redell et al. 2006, Arnett et al. 2006, BHE 2007). Many factors 
may influence the amount of bat activity recorded each night. Climatic variables, including 
air temperature, wind speed, barometric pressure, and precipitation may affect bat behavior 
on a nightly basis. Other factors, including insect abundance and chance, could affect the 
amount of bat activity recorded nightly. 

Monthly variation in bat activity was consistent with expected seasonal changes in bat 
behavior. Overall, the greatest bat activity at each tower was observed during early to mid 
September (Figures 7 and 8). For most species summering in central Illinois, autumn 
migration typically occurs between August and September (Kurta and Baker 1990, Kurta 1995, 
Whitaker and Hamilton 1998, Cryan 2003). Cryan (2003) indicates hoary bats may begin 
dispersing to winter areas during late July. The high level of activity documented in August 
and September may be associated with dispersal from summer habitat, young-of-the year 
becoming volant, the onset of breeding, and migration to winter habitats. By early October, 
most migratory bats have left summer habitat, leaving only the year-round residents (mostly 
big brown bats) foraging in the project area. Most bats remaining in central Illinois enter 
hibernation by the end of October, resulting in a significant decline in bat activity from early 
to late October. Because the big brown bat/silver-haired bat species group comprised over 
half of bat passes recorded at each tower in our study, overall activity peaks are driven by 
this species group. Other species groups show activity peaks in August, which is consistent 
with other similar studies. In Pennsylvania, Tennessee, and Wisconsin, the greatest bat 
activity was observed in August and September (Arnett et al. 2006, Redell et al. 2006, Fiedler 
2004). In Minnesota, bat activity peaked between mid-July and late August, and decreased to 
the lowest levels by early September (Johnson et al. 2004). 

4.4 SUMMARY 

As with other similar studies, results of this study indicate bat activity varies on several 
temporal scales. While nightly and monthly scales are somewhat predictable, variation in bat 
activity from night to night is difficult to predict. Species in all five species groups 
potentially present in the project area were detected at the California Ridge site, though 
activity patterns vary between the two towers. This variation may be due to microphone 
height, habitat immediately surrounding the MET tower, location of the MET tower in relation 
to other landscape features (e.g., nearby barn, pond, proximity to the forested Vermilion 
River), or various other factors not tested. 

Though there is evidence suggesting bat migration is not random, data on detailed migration 
routes is limited. However, some bats will fly over open land during migration as is evidenced 
by mortality documented at wind farms in agricultural areas (Johnson et al. 2004). However, 
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it is possible bat activity on the California Ridge project area is reduced during migration 
compared to areas with more forest due to the lack of potential roosting stop-over sites. 
Such forested areas may include the Middle Fork and Salt Fork Vermilion rivers; therefore, 
proximity to these river systems should be considered when selecting turbine locations. 
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Table 1. Bats potentially present within the proposed California Ridge Project Area during 
summer, winter, and spring/fall migration. 

Potential Seasonal Presence 

Species Status 
within the California Ridge Project 

Area' 
Summer Winter Migration'£ 

Big brown bat 
None X X X (£ptesicus fuscus) 

Silver-haired bat 
None X X (Lasionycteris noctivigans) 

Red bat 
None X X (Lasiurus borealis) 

Hoary bat 
None X X (Lasiurus cinereus) 

Little brown bat 
None X X (Myotis lucifugus) 

Northern long-eared bat 
None X X (Myotis septentrionalis) 

Indiana bat Federal: endangered X X (Myotis sodalis) Illinois: endangered 
Evening bat 

None X X (Nycticeius humeralis) 
Tri-colored bat 

None X X (Perimyotis sUbflavus) 

'Based upon species range maps and natural history. 
ZMigration occurs during spring (early April-late May) and autumn (early August-mid October) 

Table 2. Bat passes recorded at MET Tower 1 between the nights of August 5 and November 
3, 2009. 

Hour Low High 
Big Brown/ 

Total 
Night of from Frequency Frequency 

Hoary Silver- Unknown 
Number 

Bats haired Bats 
Sunset Bats Bats 

Bats 
of Passes 

Aug 13 1 1 0 1 0 0 1 
Aug 13 1 1 0 1 0 0 1 
Aug 13 1 1 0 1 0 0 1 
Aug 13 7 1 0 0 0 1 1 
Aug 13 8 1 0 1 0 0 1 
Oct 4 5 1 0 1 0 1 

Total 6 0 4 1 1 6 



Table 3. Minimum, maximum, and average number of bat passes recorded at MET Towers 2 
and 3 each month between August and October, 2009. Because the recording period ended 
November 4, data from that month are excluded from the table. 

Number 
Total 

Minimum Maximum Mean 
MET of Number of Number of Number of 

Tower 
Month 

Nights 
Number of 

Passes per Passes per Passes per 
(n) Passes Night Night Night 

August 25 89 0 14 3.56 
2 September 17 137 0 35 8.06 

October 31 13 0 4 0.42 
August 27 227 1 25 8.41 

3 September 30 292 0 27 9.73 
October 26 18 0 6 0.69 

o 



Table 4. Summary of bat passes recorded at MET Towers 2 and 3 each month between August and October, 2009. Because the 
recording period ended November 4, data from that month are excluded from the table. 

MET 
Low High 

Hoary 
Big Brown/ Red/ Tri-

Unknown 
Total 

Month Frequency Frequency Silver- Evening Myotis colored Number 
Tower 

Bats Bats 
Bats 

haired Bats Bats Bats 
Bats 

of Passes 

August 46 43 1 44 15 24 3 2 88 
2 September 123 14 0 119 0 3 4 11 137 

October 5 8 0 4 2 1 0 6 13 
August 178 49 44 78 91 1 8 5 227 

3 September 247 45 18 189 49 1 8 27 292 
October 16 2 0 14 2 0 0 2 18 

Total MET 2 174 65 1 167 17 28 7 19 239 
Total MET 3 441 96 62 281 142 2 16 34 537 

Total 615 161 63 448 159 30 23 54 776 
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Figure 2. Weather resistant microphone enclosure (BatHat; EME Systems) configuration and 
set up. 
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Figure 3. Percentage of bat passes recorded in each of five species groups at MET Tower 2 
(n=239). 

• hoary 

• big brown/silver-haired 

• red/evening 

• Myotis 

• tri -colored 

unknown 

Figure 4. Percentage of bat passes recorded in each of five species groups at MET Tower 3 
(n=537). 
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Figure 5. Number of bat passes recorded per hour at MET Tower 2. 
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Figure 8. Number of bat passes recorded each week at MET Tower 3. 

* Anabat malfunction. No data after the night of October 26. 
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Appendix A 

Photographs taken by BHE Environmental, Inc. 
August 2009 

Acoustic Sites at the proposed California Ridge Wind Farm Project Area 

Photo 1. Bat hat attached to MET tower. 

Photo 2. Habitat surrounding MET Tower 1 (9128). Camera 
is facing east from County Road 2600 East. 



J 

Photo 3. Habitat surrounding MET Tower 2 (9127). Camera is 
facing west from the farm lane. 

Photo 4. Pond just east of MET Tower 2 (9127). Camera is 
facing east from farm lane. 



58-m microphone 
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• 
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Photo 5. Habitat surrounding MET Tower 3 (9129). Camera is facing northwest from 
County Road 2150 North. 



Photo 6. Ground set-up chained to MET Tower 3 (9129). 

Photo 7. Inside the ground set-up. Each 
weather -resistant box contains one Anabat II 
with ZCAIM unit and one battery. 



Photo 8. MET Tower 1 (9128) ground set-up covered with solar 
reflector to prevent overheating. 

Photo 9. MET Tower 3 (9129) ground set-up covered with solar 
reflector to prevent overheating. 
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Spe:cia l Use: Pe:rmit· Parce:ls 

Parcel Id en tifi cation Numbe r Leg:al Descriptio ns O wners 
Township Township 

Range 
N umber Nam. 

Section Acres Add ress C;ty Slate 
Zip 

Code 
Phone N umber 

06-12-21-300-003 
The West Half of the Southwest Quart~ of the Southwest Quartfi of Section 21, Township 21 North, Range 14 Wes 

t Ackerman, D~ald L and Florence A 
of the Second Principal Meridian. 

T21N ComprolTllse Rl4W 21 20 519 SMAlN ST GIFFORD lL 61847 Sp 

The Sou th one--third of the Nortbwest ~ of Section 24, Township 21 No~Raoge 10Eut of the third principal 
meridian, also described as: the South 53 1/3 acres of the Northwest quarter of Section 24, Township 2] North, 

06-10-24-100-003 
Range 10 East of the TIUrd Principal Meridlan. All that part of the South half of the NOrlhwest quarter of SKtion 24, 

Aderman, Derald L and FlOJence A T21N ComprolTllse Rl0E 
Township 21 North, Rmge 10 East of the third principal mmdlan, lying South of the Spoon River drainage dltch, 

24 54 519 SMAlN ST GIFFORD lL 61847 (217) 568-7317 

ucept the South 53 1/3 acres of the N orthwest quarter of Section 24, Township 21 North, Range 10 East of the 

Third Principal Meridlan, in Champaign County, illinois. 

06-10-24-300-003 
The East Half of the Southwest Quarter of Section 21, Township 21 North, Range 10 East of the Third Principal 

Ackerman, Derald L and Florence A 
Meridi:an.. 

T21N Compromise Rl0E 24 80 519 SMAlN ST GIFFORD lL 61847 (217) 568-7317 

The South one half of the N orth one half of the Southeast one quarter of Section Five:, Township Twenty North, 

17-18-05-400-004 
Range Fourteen West of the Second Principal Meric:fun; and also the South one half of the: North one half of the 

Albers,Anna 
North one: half of the Southeast one: Quarter of Section Five, Township Twenty North, Range Fourteen West of the 

T20N Ogden R14W 5 60 2304A COUN1Y ROAD 3000N APT 107 GIFFORD lL 61847 (217) 568-7295 

Se:cond Principal Meridian. 211 in Clumpaign County, illinois. 

17-18-05-400-003 
The North Half of the North I-blf of the North Half of the Southeast Quarter of Section 5, Township 20 North, 

Albers, Carl W. and Anna 
lUng. 14 W.,t of the 2nd Principol Meridian, in Chompoign County, IIlinoi,. 

T20N Ogden R14W 5 20 2304A COUN1Y ROAD 3000N APT 107 GIFFORD lL 61847 (217) 568-7295 

06-12-29-300-001 
The North Half of the Southwest Quarter of Section Twe:nty.nine (29) Township Twenty~one (21) North, Range 

Albers, Dick 
Fourteen (14) We:st of the Se<ond Principal Meridian, in Ch2IDpaign County, illinois 

T21N Compromise Rl4W 29 80 POBOX 213 ROYIIL lL 61871 (217) 469-7049 

Appro:rinutely twenty 2cres of farm real esl:2te mor particularly described as follows: The Southwest Q.w-ter of the 

06-12-29-200-003 Northe:ast Quarter, acept the South 20 2cres th~eof, 211 in Section 29, Township 21 North, Range 14 West of the Albers, Dick T21N Compromise R14W 29 20 POBOX 213 ROYIIL lL 61871 (217) 469-7049 

Second Principal Meridian. situated in Champaign County, Dlinois 

06-12-29-200-004 
The South one·half of the Southwest Qu2!ter of the Northwest Quarte:r of Section 29, Township 21 North, Range 14 

Alb." F""" (c/o Sandia]. King) T2!N Compromise: R14W 29 20 KING SANDRA, PO BOX 562 STJOSEPH lL 61873 (217) 469-7049 
West of the Second Principal Meridi2Jl, Ch2IDpaign County, Dlinois 

17-18-05-200-004 
The East 1320 feet of the North Fractional One·half of Fractional Section 5, Township 20 North, R2nge 14 West of 

Alb .... F""" (c/o Sand,.]. King) 
the Second Principal Meridian, Ch2lllpaign County, illinois 

T20N Ogden R14W 5 42 SANDRA J KING, POBOX 562 STJOSEPH lL 61873 (217) 469-7049 

The: Southeast Qua..rw: of Section 20, Towmhip 21 North" Range 14 West of the Second Principtl Merid.U.n except the 

following: Commencing at the Southeast comer of Section 20, Township 21 North. R.ange 14 West of the: Second 
Principal Meridian, proceed on an assumed b~g of North 0.00 degrees 0.00 minutes 0.00 seconds East along the 

East line of said Section 20 and the: centerline of Champaign County HghW2y 22 2 distance of 1,838.30 feet; thmce 
South 90.00 degrees 0.00 minutes 0.00 seconds West a distance of 40.00 feet to a point on the: Weest right-of.way of 

06-12-20-400-009 said County Highw:ry, the poin~ of beginning; thence continue Sou th 90.00 degrees 0.00 minutes 0.00 seconds West 2.. Babb, Michael T21N ComprolTllse R14W 20 158 2635 COUN1Y ROAD 2700 E PENFIELD lL 61862 (217) 841-5858 

distance of 200.00 feet; thence North 0.00 degrees 0.00 minutes 0.00 seconds East a distance of 305.00 fee t; thmce 
North 90.00 degree:s 0.00 minutes 0.00 seconds East 2.. distance of2oo.00 feet to a point on the West right-of.w:ry of 

S2id County Highway; thence South 0.00 degrees 0.00 minutes 0.00 se<onds West along said right-of~w2..y line a 
dlstance: of 305.00 feet to the point of beginning. containing 1.40 .acres, more or less, in the Southe:ast Quarter of 
Section 20, Township 21 North, Range: 14 West of the Second Principa1 Meridlan. Champaign County, illinois. 

Beginning at the Southeast Comer of the North~t Quartel" of Section 28, Township 21 North of tile: Base Line, 

Rangt 14 West of the Se:cond Principal Me:ridian; th~ce north a dist2tlce of 531.91 feet on the East Line of said 

06-12-28·200-009 
NE1/4; thence ?e(l~ting 90 degrees 07 minutes 56 seconds to the left ~482B~ feet; thence 65 degree:s 46 minutes 52 

Babb, Michele T21N Compromise R14W 28 
seconds to the left 581.79 feet on the southeast line of the right ofw:ry of the Union ~acific R.1.ilroad; ~d thence east 

44 2635 COUN1Y ROAD 2700 E PENFIELD lL 61862 (217) 841-5858 

. 3720.33 fee t on the east~west quarter section line of said Section to · the place of beginning; encompassing 43.926 acre:s 

in said NE1/4 and in the Northwest Quarter of said·Section, situated in Cha.mpaign County, illinois 

Beginning on the: South Line of the Southwe:st Qu2!ter of Section 30, Township 21 North of the Base Line, Rmge 14 
West of the Second Principal Meridian a distance of266.0 fee:twest of the Southeast Comer of said Southwest 

Quarter; thence North 56 degrees 2B.3 minutes West (N56° 2B.3'\V) 144.2 feet on the centerline: of a drairuge ditch; 
thence N46° 1B.9'W 199.9 feet on said centerline; thmce Nll° S7.B'W 166.3 fed on s2id centerline; thence: N13° 

06-12-30-3oo..Q07 22(JW 19B.0 fed on said centerline; thence N12° 08.aw 196.2 feet on said centerline thence N15° 41.aW 196.3 fee t B1u',John G. T21N Compromise R14W 30 2 1 2148 COUN1Y ROAD 2650 E OGDEN lL 61859 (217) 583-3133 

on said centerline; thence N51° 49.7'W 239.1 fe:et on said c~terline; thmce N59° 55.O'W 2025 feet on said centerline; 
thence N57° 222'W 193.1 fee t on said centerline:; the:nce N 440 47.B'W 164.3 feet on said centerline; thence SOOO 

25.fJE 1,425.B fed on the Westline o f the East Half of said Southwest Quarter and thence S900 oo.O'E 1,071.1 feet 
on said South Line to the point of beginning; encomp2Ssing 20.277 acres, situated in Champaign County, illinois. 

Beginning on the South Line of the Southwest Quarter of Se:ction 30, Township 21 North of the Base Line, Range 14 

West of the: Second Principal Meridian a distance of 601.3 fed e:ast of the Southwe:st Comer of s:ud Southwest 
.. 

Quartet; thence South 90 degrees 00.0 minutes East (5900 00.0'E) 189.0 feed on said South Line; thence N 000 11.9'W 

06-12-30-400-006 
840.2 feet; thence S8Bo 19.6'E 121.4 feet; thence Nooo 17.4'W73.1 fee:t; thence N89° 56.4'E 423.0 fe:et; thence NOOO 

Blu',John G. T21N Compromise R14W 30 19 2148 COUN1Y ROAD 2650 E OGDEN lL 61859 (217) 583-3133 
21.6'W 883.6 feet on the East Line: of the West Half of said Southeast Quartet; thence N89° 48.1'W736.S feet par211el 

with the South Line of the Northwest Quarter of said Southe:ast Quarter; and thence SOOO 23.(JE 1,796.4 fed parallel 

with the We:st Line: of said Sou theast Qu2tte:r to the point of beginning; encompassing 19.140 .).cres, situated in 

Champaign County, Dlinois. 

06-11-31-200-003 
The East Half of the Southe:ast Qua.rter of the Northe:ast Quarter o f Section 31, Township 21 North of the Base Line, 

B1ur,John G. T21N Compromise RIlE 
Range 11 East of the Third Principal Meridian; encompassing 20.461 acres, situated in Chmlpaign County, lllinois 

31 20 2148 COUN1Y ROAD 2650 E OGDEN lL 61859 (217) 583-3133 

17-18-04-400-004 
The South 80 acres of the: North 133.12 acre:s of the Southeast Quar ter of Section 4, Township Twenty North, Range 

Britt, Inez K T20N Ogden R14W 
Fourteen West of 2nd PM, Champaign County,illinois 

4 80 2333 COUNTY ROAD 2800 E OGDEN lL 61859 217-583-3153 

06-12-29-400-009 
The South 75 acre:s of the Southeast Quarter of Section 29, Township 21 Norrn, ~ge 14 W~it of the Second 

BruiI"lius Family limited Partnership T21N ComprolTllse R 14W 
Principal Meridim, in Clumpaign County, illinois 

29 75 7723 W STUENKEL RD FRANKFORT lL 60423 N/A 

The: Sou.th half of fnctional Se:ction6, Township 20 North, ~ge 14 West of the Second Prmopal Meridian, in 
Champaign County, illinois, EXCEPT the East half of the Southeast Quarter of said Section 6, EXCEPT th2t put 
which lies North of the cen ter of the open draina.ge ditch, which intersects the South half of said fr.).ctional Section 6, 

EXCEPT the Weest 27.46 acru of mat part of the West half oCtile Southwest Quute:r of $Ktion 6, Township 20 

17-1 8-06-300-006 
North, Rmge 14 West of the Second Principal Meridian in Champaign County, illinois, whIch ues South of the cmter 

Bruns, Ne:il, Darrell & Kristi (c/o Ma.rlys McCartney) T20N Ogden R14W 
of the: open drainage ditch, which intusects the South half of said Secb.on 6, AlSO EXCEPT b~ginrung at the 

6 81 1113 ASCOT DR RANTOUL lL 61866 (217) 568-7135 

Southeast comer of the Sou thwest Qw.rt,er o f Fu.ction.al Sectioo 6, Township 20 North, Range 14 West o f the Second 
Principal Meridian; running thence West 230 fe:et on the South lin~ of said Southwest Quar~e:r; thence 90 00' to the 
right 286 feel; thence East 300 feet parallel with said South line; thence 90 00" to the right 286 feet; thence West 70 . 

fed on said South line to the place of beginning. in Champaign County,lllinois 



Spe:cia l Use: Pe:rmit - Parce:ls 

06-11-30-300-001 
The West h2l.f of the following described real estate: The &actional Section 30, Township 21 North. R..mge 11 East of 

Bty., EU"" J. (c/o Bu,,, Bmk) 
the ThUd Principal Mmd.i2n, EXCEPT the North 348 acres ther~f, in Ch2lTlpaign County,illinois. 

TIlN Compromise RllE 30 80 BUSEY AG SERVICES, POBOX 107 lEROY IL 61752 217-425-8275 

The Northe2St Quuttt (NE-1 / 4) of the Northeast Qu2Iter: (NE-l /4) of Section TW01ty-oght (28) Township Tw~ty-

one North (21N) R.mge Fourte~ (14) West of the Second Principal Meridj,n :and Sa (6) acres off the North (N) end 

of the Southe2St Qu2Iter (SE _'/.) of the Northeast Quarter: (NE -1/4) of Section Twenty-~ght (28) as fixed by a 

survey rrude by MH Kinch, SUrveyOl, and recorded in Book K page 108 of the Ch2D1paign County, illinois Records, 
06 -12-28-200-002 and oth~se described as: Beginning at the Northwest (N"W) comer of the Southeast Qu2Iter (SE _'/ .. ) of the Bud, Alice L., c/o Steve Buck TI1N Compromise R14W 28 46 609 BA YSHORE DR 119 FTLAUDERDALE FL 33304 N/A 

Northeast Qu2fter (NE '/ .. ) of Section Twmty-~ght (28) th~ce Easter:ly 1337.1 feet to the Northeast (NE) comer of 

the Southeast Quarter (SE _'/.) of the Northeast Qu2Iter (NE _'/ .. ) of Section Twetlty-e::ight (28) thmce Southerly (S) 
195.47 feet thence Westerly (JI) 1337.1 feet thence Norther:ly (N) 195.47 feet to the pl:ace ofbeginni.ng. all. in 

Township Twenty-one North (21N) R.2nge Fourteen West (14\V) of the Second Principal Meridi:an. 

Begmning at the Southeast Corner of the Northeast Quarter of Section 28, Township 21 North of the Base Line, 

R..mge 14 West of the Second Principal Meridi:an; thmce north a distance of531.91 feet on the East Line of said 

NE1/4 to a true place of beginning; thence deflecting 90 degrees 07 minutes 56 seconds to the left a distance of 

3482.89 feet; thmce 114 degrees 13 minutl!S 08 seconds to the right 166.04 feet on the southeast line of the right of 
06.12-28-200-008 way of the Union Pacific R.ailro:ad; thence 65 degrees 46 minutes 52 seconds to the right 2079.91 feet; thertce north Buck, Steve TI1N Compromise R14W 28 25 609 BAYSHORE DR APT 9 FT LAUDERDALE FL 33304 N/A 

461.67 feet on the West line of the Southeast Qua..rter ofsaid NEl/ -4~ thence 89 d~ 50 mi.ou~ 58 seconds to the 

right 1162.71 feet; thence South 295.00 feet pa.rall.el with said East Line; thmce 90 degrees 12 minut~ 38 seconds to 

the left 173.00 feet; and thence south 319.92 feet to the true place of beginning; I!1l.compassing 25.00 acres in said 

NE1 /4 and in the Northwest Quart~ of said Section; situated in Champaign County, lliinois. 

The East H:alf of the Northwest Quarter: of Section Twenty-nine, Township Twenty-one North, R.:ange Fourteen West 
06 _12_29_100_004 of the Second Principal Mmdian in Champaign County, Illinois, excepting the East Half of the Northeast Qu:arter of Buck., Thomas and P:atrici:a TI1N Compromise R14W 29 75 2321 COUNT>' ROAD 2900 N GIFFORD IL 61847 (217) 565-7956 

the Northeast Quarter of the Northwest Qu:arter: of said Section. 

The North Half of the Northwest Quarter (NW '/ .. ) of Section 25, Township 21 North, u.nge 10 East of the 1bird 
06-10-25-1 00-004 Principal Merid.i2n, EXCEPT the North 450 feet of even width of the West 542 feet of eVert width thereof, situated in Buhr, Russell and M:arilyn TI1N Compromise RlOE 25 78 2594 COUNT>' ROAD 2300 E GIFFORD IL 61847 (217) 694--4551 

Champaign County, illinois, containing 77 acr~ more or less. 

06-12-30-300-006 
The West Half of the Southwest Quarter: of Section 30, Township 21 North, JUnge 14 West of the Second Principal 

Buhr, Vernon :and Wilin:a 
Mwdi:an, containing 80.56 aces. mOle or less. in Champaign County, lllinos 

TI1N Compromise Rl4W 30 80 2152 COUNTY ROAD 2400 N ST]OSEPH IL 61873 (217) 694--4149 

06-10-25-200-005 
The West HaJf of the Southwest Qua.rter: of the Northeast Quarter of Section 25, Township 21 North, R..mge 10 East, 

Buhr, Vernon :and Wlim:a 
of the 1hird Principal Meridian, situ:ated in ChampaifVl County. Dlinois 

TI1N Compromise RlOE 25 20 2152 COUNT>' ROAD 2400 N ST]OSEPH IL 61873 (217) 694--4149 

, 
The North one.third of the East Half of the North 200 acres of the West 344.37 :acres of Fractional Section 7, 

Township 20 North, Range 14 West of the Second Principal Meridian, in Champaign County illinois,:and AlSO The 

17-18-07-200-008 
South h2l.f of the North two-thirds of the Tr:act described as follows: the East Half of the North 200 acres of the West 

Buhr, Vernon 2nd Wilin:a 
344.37 aoes ofFactionaJ Section 7, Township 20 North. Range 14 West of the Second Principal Meridian in 

TION Ogd"" R14W 7 67 2152 COUNTY ROAD 2400 N ST]OSEPH IL 61873 (217) 694-4149 

Champaign Coutny,illino.is; subject to an easernl!1l.t for ingress:and egress over the east 20 feet of said tr:act, to the 

South one-third of said one hundred acre tr:act 

The East h2l.f of the Southwest Quarter an.d the West hal f of the West Half of tile Southeast Qu:arter in Section 9, 
17-18-09-300-003 Township 20 North, Range 14 West of the Second Principal Me:r.idi:an, in Champaign County,illinois. (portion oftrus Busboom Family Trust (c/o Glen L & Billie J. Busboom) TION Ogden R14W 9 40 2756 COUNT>' ROAD 2200 N OGDEN IL 61859 (217) 583-3350 

I'gal) 

The East half of the Southwest Quarter and the West h2lf of the WestH2lf of the Southeast Qu:arter in Section 9, 

17 -18-09·300·004 Township 20 North, R..mge 14 West of the Second Principal Me:r.idi2n. in Ch:unpaign County. illinois. (portion of this Busboom Family Trust (c/o Glen L & Billie J Busboom) TION Ogd"" R14W 9 40 2756 COUNTY ROAD 2200 N OGDEN IL 61859 (217) 583·3350 

logal) 

The East half of the Southwest Quarter:and the West half of the West Half of the Southeast Qu:arter in Section 9, 
17-18-09-300-005 Township 20 North. Range 14 West of the Second Principal Mer:idi:an, in Champaign County, illinois. (portion of this Busboom Fa.mily Trust (c/o Glen L & Billie J Busboom) TION Ogd"" R14W 9 40 2756 COUNT>' ROAD 2200 N OGDEN IL 61859 (217) 583-3350 

logal) 

The South half of the Southwest Quarter of Section 25. Townsrup 21 North, Range 10 East of the Third Principal 

06-10-25-300-002 
M~dian, in Comprorruse Township, in Champaign County.lliinois, containing 80 acres, more or less. EXCEPT The 

Southeast Quarter of the Southwest Quarter of Section 25, Township 21 North. Range 10 East of the Third Principal 
Busboom, Lud.l:a TI1N Compromise R10E 25 40 2258 COUNT>' ROAD 2500 N ST]OSEPH IL 61873 217-694--4138 

Mmdian, in Compromise Township, in Champaign County, Dlinois. 

All of the Northwest Quarter (NW-1/4) of the Southwest Quarter (SW-1/4) of Section Twenty.eight (28). Township 

Twenty-one North (21N), R.mge Fourteen West (14\1J) of the Second Principal Meridian. situated in Champaign 

County, illinois and lying on both sides of the right of way of the Chic:ago and Eastern illinois fulilroad with the 
06-12-28-300-001 exception o f the right of way gr:anted to the Chicago :and Ea.stl!:rrl illinois Railro :ad. being a strip of ground 110 feet Cain, AliceJ (heirs) c/o Steve Cain TI1N Compromise R14W 28 38 POBOX 103 PHILO IL 61864 217 -684-2394 

wide and being 50 feet on the west side:and 60 feet on the east side of the line th:at has beert surveyed across the 

Northwest Quarter (NW- 1/ .. ) of the Southwest Quarter (SW - '/ .. ) of Section Twenty-eight (28) Township Twenty-one 

North (21N) Range Fourteen West (14\V) of the Second Principal Meridian.. 

06-12-30-200-002 
The East half of the Northeast Quarter of Section 30 in Township 21 North, R..mge 14 West of the 2nd P.M. 

Cain, Daniol 1- md Amy L TI1N Compromise R14W 30 80 2567 COUNT>' ROAD 2600 E PENFlELD IL 61862 217-202-1314 
Champaign County. illinois. 

Tract 1 The West half of tile Northeast Quarter:-EXCEPT the South fin aces ther~f: A1so Except the East thirty 

:acres of the North forty acres ther:~( Tract 2 The East 30 acres of the North 40 acres of the West half of the 

Northeast Qu2Ct~ of Section 33, Township 21 North, R:mge 14 West of the 2nd P..M, Champaign County. illinoi!>, 

EXCEPT put of the North half of the Northwest Qu:arter of the Northeast Quarter of Section 33, Township 21 

06-12-33-200-010 
North, R»tge 14 West of the 2nd P.M, described as follows: Comrnmcing at the Northeast comer of said North half 

Carter,Roger TI1N Compromise R14W 
of the Northwest Quart~ of the Northeast Quarter: of Section 33, Township 21 North, Range 14 West of the 2nd 

33 78 2562 COUNTY ROAD 3000 N PENFIELD IL 61862 217-595-5461 

P.M, thence West 277 feet for a point of beginning. thence South 300 feet, thence West 431 feet, thence North 300 

feet, thence Eut to the pla.c:e of beginning. situated in Oampaign County. Dlioois. TD.ct 3 The South five acres of the 

West half of the Northeast Quarter (NE I/..) of Section 33, Township 21 North, R..mge 14 West of the Second P.M 

Ch:ampaign County, illinois. 

06-11 -30-400-001 
East H:alf of the following described real estate: Fractional Section 30, except the North 348 acres ther~fin 

Clifford, Roseann TI1N Compromise RllE 
Township 21 North, R.:ange 11 East of the Third Principal Meridi:an in Champai.~ County, lllinois. 

30 80 2008 SUNVIEW DR CHAMPAIGN IL 61821 217-352-2360 

06-10·25-400-002 
The Southeast Quarter of Section 25, Township 2lN, Range 10 E of the 3ld P.M, in Ch:amp:aign County, IT... NOTE: 

ElIe, Muy Ruth R.evoc. Trust;. Van Blokhnd, Charlotte R. R.evoc. Tn TI1N Compromise RlOE 
The land under k-qt number 06-10-25. 400-002 (80 :acres) is only:a portion of the above described legal description 

25 80 BUSEY AG SERVICES, 3002 W WINDSOR RD CHAMPAIGN IL 61822 217-351-2757 
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Beginning at the cmt~ oCme public highway at the Northwest come of SKtion 31, Township 21 N. Range HE of 
the 3rd P.M, in Champaign County, thence East 532.32 feet; thence South 1320 feet; thence West 53232 feet; thence 

North to the place of beginning conuining 16.13 aaes~ ALSO a p~t of the NW fractional quarter of Section 31, 

06-11-31 -100-001 
Township 2IN, Range 1lE oCtile 3rd P.M, in Champaign County, lL, describfii 1$ follows: Beginning at a point 

Elfe, M1.ry Ruth Revoc. Trust, Van Blokhnd" Clu.rlot't:r R. RevO(.. Tru T21N Compromise RIlE 31 94.5 BUSEY AG SERVICES, 3002 W WINDSOR RD CHAMPAlGN IL 61822 217-351-2757 
2675 feet South of thl!' NW come of said Section 31 and running thence East 1571 feet; thence 2671.25 feet [0 the 

North line of Sec bOD 31, theece West along said Section line 1029.68 f~t; thence South 1320 feet; thence West 532.32 

fed to the West line of said section; thence South 1355 feet tot he place of beginning, conuining 80 acres, more or 

less, all sitt12t~ in Ch201paign County. Illinois 

06-10-25-400-001 
Th~ Southe:ast Quartf!I of S~ction 25, Township 21N. Rang~ 10E of the 3rd P.M, in Ch2ffipaign County, n.. NOTE: 

EI.f~ Muy Ruth Revoc. Trust, V:an Blokhn~ Carlone R Revoc. Tn T21N Compromise RlOE 25 80 BUSEY AG SERVICES, 3002 W WINDSOR RD CHAMPAlGN IL 61822 217-351-2757 
The land under key munbet 06-10-25-400-001 (80 acres) is only a portion of the above desaib~ lego&! description 

The South half and the South 14.22 acres of the North half of: .All tlcept the North 32 acres of the foUowing: The 

06-11-30-300-003 South 188 acres of the North 348 acres of Section 30, Township 21 North, Rmge 11 East of the Third Principal Fiscus, IUy Marie T21N Compromise Rl 1E 30 61 105 TI-lOMAS DR STJOSEPH IL 61873 217-469-7512 

Meridian, EXCEPT the East one-third thereof, situated in Champaign County,illinois. 

06-11-31 -200-002 
The Northeast Quartet of Section 31, Township 21 North, Range 11 East of the 3rd Principal Meridian, e:lC~t the 

Fo,"", Lorry E. 
East 20 acres of the South half of the Northeast Quartf!I of said Section 31, in Ch2lllpaign County, illinois. 

T21N Compromise R11E 31 140 28012 STATE ROUTE 49 ARMS1RONG IL 61812 217-569-2566 

17-18-08-100-001 
The West Thirty (30) acres of the North half (N %) of the Northwest Quarter (NW 1/ .. ) of Section 8, Township 20 

Franun, Albert J. 
North, Range 14 West of the Second Principal Meridian in Champaign County, illinois. 

T20N Ogden Rl4W 8 30 300 HENSON DR, PO BOX 206 BROWLANDS IL 61816 217-834-3259 

06-12-29-100-002 
The Southwest quarter (SW'/.) of the Northwest quarter (NW '/ .. ) of Section Twenty-nine (29) in Township Twenty-

Fran2erl Family Living Trust T21N Compromise Rl4W 29 40 831 CO RD 900E TOWNO IL 61880 309-825-1360 
one (21) North, Range Fourteen (14) West of the Second Principal Meridian, in Ch2IIlpaign County, illinois. 

06-12-19-400-003 
The Southeast ';" of the Southl!ast '/ .. of Section 19, Township 21 North, Range 14 Wl!st, of the Second Principal 

Fr.mchs, Gregory L 
Meridian, in Champaign County. illinois. 

T21N Compromise Rl4W 19 40 2506 COUNlY ROW 2300 N =DEN IL 61859 (217) 469-2238 

] 
06-12-31 -100-003 

The Wl!st half ~ 'h) of the Northwl!St Quar~ (NW '/.) of Section 31, Township 21 North, Range 14 Wl!st of the 
Frmchs, Larry T21N Compromise Rl4W 31 81 2474 COUNlY ROW 2500 E PENFIELD IL 61862 (217) 694-4198 

Second Principal Meridian in Champaign County, illinois 

06-11-30-100-007 
The North 32 acrl!S of th~ following:. The South 188 acres of the North 348 acres of Section 30, Township 21 North, 

Frerichs, Lois and Hetbm T21N Compromise Rl1E 30 32 305 CHURCH ST, PO BOX 25 ROYAL IL 61871 (217) 583-3337 
Range 11 East of the 3ld P.M, EXCEPT tlu East one.third thf!Ieof, situated in Champaign County, lllinois 

06-11-30-300-004 
All except the North 32 aces of the foUowing: The South 188 acrl!S of the North 348 acres of Section 30, Township 

Frmchs, Lois T21N Compromise Rl1E 30 33 305 E CHURCH ST ROYAL IL 61871 (217) 583-3337 
21 North, RMLge 11 East of the 3Id P.M, EXCEPT the-East one-third thereof situated in Champaign County, illinois 

Corrunmcing at me Southeast comer of the Southwest Qu2fter of said Section 5, proceed North 90000'00" West 

along du South line of said Southwest Qu2f~, 586.72 feet to the true point of beginning; thencl! continue North 

17-18-05-300-004 9000000" West along said South line of the Southwest Quarter, 332.79 feet; thence North rx:?OCIOC!' West, 550.00 She2rin, Dan T20N Ogden Rl4W 5 4 2432 P ARKLAKE DR MORRIS IL 60451 (815) 483-8631 

feet; thence South 900(X)'00" East, 33279 feet; therlce South 00000'00" East, 550.00 feet to the true point of 

beginning. in Champaign County, illinois. 

The North hili" of the Southwest ~ and thl! Southeast Quarte.r of the Souttrwl!St Quutet ofSl!C1ioo 5, Township 

20, Range 14 West of the Second Principal Meridian, situated in Champaign County, illinois, EXCEPT a tract 

described as follows: Commencing at the Southl!ast comer of the Southwest Quar~ of said Section 5, proceed North 

17-18-05-300-003 90000'00" West along the South line of said SouthWl!St Quarter, 586.72 feet to the true point of beginning; therlce Sh..nn,Don T20N Ogden Rl4W 5 116 2433 P ARK!..AKE DR MORRIS IL 60452 (815) 483-8631 

continue North 90000'00" Wl!st along said South line of the Southwest Qturter, 33279 feet; thmce North 00000'00" 

West, 550.00 feet; thence South 900 ()()'00" East, 33279 feet; thmce South 00000'00" East, 550.00 fl!l!t to the true 

point of beginning. in Oumpaign County,ll1inois. 

West 70 acres of even width of the South 100 acres of the West half (W %) of Section 19, Township 21 North, Range 

14 West, of the Sl!:cond Principal Meridian, situated in Champaign County, illinois. EXCEPT Part of the Southwest 

Quarter of the Southwest Quarter of Section 19, Township 21 North, Range 14 West of the Second Principal; 

Ml!ridian. described as follows: Beginning on the West line ofthl!: SouthWl!st Quarter of Section 19, Township 21 

06-12-19-300-004 North of the Base Lin~ Rmge 14 West of the Second Principal Meridian a distance of 459.0 feet North of the Fruhling. John T21N Compromise Rl4W 19 70 2499 COUNlY ROW 2600 N PENFIELD IL 61862 217-694-4135 

Southwest comer of said SouthWl!St Qu.ut.e:r; th~ce North 230.00 feet along said West L.oe; th~ce East2rly 245.0 feet 

at right angles; thence South 49.0 feet parallel with said Wl!St Line; thencl!: Easterly 149.0 feet at right mgll!s; thence 

South 113.0 fel!t paralld with said Wl!st Line; thence Westerly 920 feet at right angles; therlce South 68.0 fl!et paraDel 

with said West Line; and thmce Westerly 302.0 feet to the point of beginning; situated in Champaign County, illinois. 

06-12-19-400-002 
The North Half (N I/,) of the Southeast Quarter (SE If .. ) in Section 19, Township 21 North, RMLge 14 West of the 

FruhIing. Loren.; Fruhling F>mily Tru" 
Second Principal Meridian in Champaign County, TIlinois. 

T21N Compromise Rl4W 19 82 FRUHLING FARM. 2543 COUNlY ROW 3200 N PENFIELD IL 61862 217-649-0009 

06-12-19-300-005 
The East 30 acres of the South 101 acres of the Southwest Quarter of Section 19, Township 21 North, Range 14 Wl!st 

Fruhling, Louise 
of the Second P.M Champaign County,illinois 

T21N Compromise Rl4W 19 30 31361 N 7SO EAST RD POroMAC IL 61865 (217) 893-4163 

Thl!: North 220 aces of the West half ~ %) of Section 19, T ownship 21 North, Range 14 West of the Second 

Principal Meridian in Oampaigo County, illinois. EXCEPT A put of the Wl!St one-hill o f Sectioo 19, Township 21 

06-12-19-100-002 
North, R.ange 14 Wl!st of the Second Principal Mmdian, Chunpaign County, IDinois dl!Scribed as follows: Beginning 

G&EFmm T21N Compromise Rl4W 
on the Wl!st line of said Section 19, 1988 feet North of the Southwest comer of said Section; thence North 254 feet on 

19 210 POBOX 35 GIFFORD IL 61847 217-694-4775 

said Wl!St line; thmee Easterly 1,250.00 feet at right angles; thence South 254 feet parallel with said Wl!st linl!; therlce 

westerly 1,200 feet to the point of beginning. containing 7 acres, more or 11!Ss. 

06-12-20-100-001 
The West half 01/'/2) of the Northwest Quarter (NW1/4) of Section 20, Township 21 North, RMLge 14 West of the 

G & E F>nru T21N Compromise Rl4W 20 80 PO BOX 35, 502 S MAIN ST GIFFORD IL 61847 217-694-4775 
Second Principal Meridian in Champaign County, illinois. 

06-12-20-300-002 
The South half of the SouthWl!St quartl!f of Section (20) in Township (21) North, Range (14), West of the Second 

Gates, Marsha T21N Compromise Rl4W 
Principal Muidian, s:iruated in thl!: County of Champaign, State of illinois. 

20 80 PO BOX 704 roLONO IL 61880 217-485-5741 

The West One-Half of said described tract 

Beginnin.gOD the South line of the North l-hlf of the Soutirwl!St Qu.utu of Section 2 5, TOWll5hip 2 1 North, ~ 10 

East of the TIUrd Principal Meridian, 252.09 fee t East of the Southwest Corner of the East Half ofthl! Northwest 

Quuter of said Southwest Qu.a.ctet:. thence North 00 degrees 07 mi:ou~ 10 seconds Ea.st2669.10 feet pa:allel with the 

Wl!S t lines of said East Half of the Northwest Qu..utu of the Southwest Qusrte:c and of the East Half of the Southwest 

06-10-25-100-008 Quartet of the Northwest Quarter, thence North 89 degtee.s 59 minutes 45 seconds East 693.98 feet on thl! North line 
Gron~ald, Roger .and Betty T21N Compromise RlOE 

of the South Half of thl!: Northwest Quarter, thl!l'\ce South 00 degrees 00 minutes 00 seconds East 79214 feet parallel 
25 21 S08 E MAIN PO 30X 117 ROYAL IL 61871 (217) 583-3135 

with thl!: East line of the West Half of the Southeast Quarter of the Northwest Quar~, thmce Southwesterly 117.69 

feet on a circular curve bearing to the left with a radius of 109.85 feet and a chord bearing of South 24 degrees 55 

minutes 05 seconds Wl!St thence South 07 degrees 58 minUt1!5 05 seconds East 428.45 feet, thence Southerly 95.88 feet 

on a circular curve bearing to the right with a radius o f 498.72 feet and a chord bearing of South 01 degrees 04 

J 
minutes 10 seconds WI!St, thence South 04 degtel!s 35 minutes 20 seconds West 1260.10 feet, and thence North 89 

Id....,.., 55 romu"" 50 'Kond, W.,t 607.85 f..,t on ,.id South lin. to tho tn", ooin t of b...inninv_ oitu>t.d in 
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17-18-06-100-001 
The Northwest Quart~ of the Northwest Qu2Iter of Section 6, Township 20 North, Range 14 West, of the Second 

}hnns, Bernita and M2rv1n Trusts 
Principal Meridim, Ogden Township, Champaign County, illinois, containing 41.22 acres more or less. 

TION Ogden R1.W 6 '2 TRUSTEES, 2592 COUNTY ROAD 2145 N ST JOSEPH lL 61873 217-583-3386 

The Southe~t Quart~ of the Southe~t Quarter of Section 6, Township 20 North, RMLge 11 E~t of the Third 

17 -17 -06-400-004 
Principal Meridian, situated ir:t Champaign County, lllmois, containing 40 acres, more or less.. NOTE: The land und~ 

furms, Ddores Ann trust and Harms, Alan trust 
key numbctt 17. 17-06-400.004 . Pt SE 'I .. S:E '/ .. 2Q...11 -6 (20 acres) is only a portion of the above described legal 

TION Ogden RllE 6 20 POBOX 87 ROYAL lL 61871 N/A 

description 

The Southeast Quarter of the Southe~t Qu2Iter of Section 6, Town.ship 20 North. Range 11 E~t of the Third 

17-17-06-400-005 
Principal Ml!ridian, situated in Champaign County, Illinois, conuining 40 acres, more or less. NOTE: The land under 

key number 17-17-06.400·005 - Pt SE '/ .. SE '/ .. 20·11-6 (20 acres) is only a portion of the above described legal 
Harms, Ddores Ann trust and rllrms, Alan trust TION Ogden RllE 6 20 POBOX 87 ROYAL lL 61871 N/A 

description 

The West 26.45 Chains of the South '/, of Section 32 and the West 26.45 Chains of the South '/, of the South ,/, of 

06-12-32-300-001 the North '/l of Section 32 all tn Township 21 North, Range 14 West of the Second Principal Meridian, situated in Hee:rerl, Wendy M trust TI1N Compromise R14W 32 137 SO MAYWOOD DR DANVIllE lL 61832 (217) 442-3123 

Champaign County, illinois, conuining 136.11 acres. 

The South One-h.a.lf of the Southwest Quarter, and that patt of the Southwest Quarter of the Southeast Quarte:r lying 

17 -1 8-08-300-002 West of the right-of-way of the Chicago & Eastern R..:tihoad Company, all situated in Section 8, Township 20 North, Henderson,Jillene TION Ogden R14W 8 100 2651 COUNTY ROAD 21SO N OGDEN lL 61859 N/A 

R.2nge 14 West of the Second Principal Meridian in Champaign County, Illinois, containing 99.29 acres, more or less. 

All that part lying West of the Chicago and E~tern illinois Railroad right-of-way of the North Half of the Southeast 

17-18-08-400-004 Quarter of Section 8, Township 20 North, RMlge 14 West of the Se<:ond Principal Meridian, in Ch2Il1paign COW"lty, Henderson, Jillene TION Ogden R14W 8 36 2651 COUNTY ROAD 21SON OGDEN lL 61859 N/A 

illinois, containing 36.04 acres, more or less. 

The North One-half (N 'I,) and the Southeast Quarte:r (SE '/ .. ) of the Northe2St (NE '/ .. ) of &etion Twenty-five (25), 
Township Twenty one (21), North, RMlge Ten (10) East of the Third Principal Meridian., in Champaign County, 

illinois. 

06-10-25-200-003 
EXCEPT Beginning on the North line of the Northeast Quarte:r of Section 25, Township 21 North, Range 10 East of 

Hinrichs, Ema 
the Third Principal M~idian, 1062 feet west of the Northeast Com~ of said Section, running thence west 300 feet on 

TI1N Compromise RIOE 25 114 1037 ENGLE'W'OOD DR RANTOUL lL 61 866 217 -892-9544 

said North line, thence 90016' to the left 975 feet, l'l1ence East 300 feet p2Ialld with said North line, and thence 

northerly 975 feet to the place of beginning, encompassing appro::rim..atdy 6.71 acres situated in the County of 

Champaign and State of Illinois. 

17-17-06-300-002 
The South l-hlf of the Southwest Fractional Quuter of Section 6, Township 20 North, Range 11 East of the TIUrd 

Hinrichs, Mildred Family Trust TION Ogden R11E 
Principal Meridian, Champaign Counry,lliinois, EXCEPT that part, if any, heretofore deeded for roadway purposes. 

6 49 LAVEDA CLEM, 1982 COUNTY ROAD 2100N URBANA lL 61802 217 -694-4528 

17 -17 -06-400-002 
The Southwest Quuter of the Southeast Quarter of Section 6, Township 20 North, Range 11 East o f the Third 

Hinrichs, MildIed Family Trust 
Principal Meridian, Champaign Counry, Illinois, EXCEPT that par t, if any, h~etofore deeded for r02dway purposes. 

TION Ogden RllE 6 40 LAVEDA CLEM, 1982 COUNTY ROAD 2100 N URBANA lL 61802 217-694-4528 

06-12-30-400-001 
The Northeast Quarter of the Southeast Quarter, acept the South 462 feet of the West 20 feet th~eof, in S«tion 30, 

Hoveln, Edgar and Sharon 
Township 21 North, Range 14 West o f the second Principal Meridian, in Champaign County, illinois. 

TI1N Compromise R14W 30 40 408 MORAINE DR .RANTOUL lL 61866 217-369-4741 

06-12-29-100-001 
The Northwest Quarter of the Northwest Quarte:r of Section 29, Township 21 North, Range 14 West of the Second 

Principal Meridian, Sltuated in Champ.:ugn County, illinois 
Hovdn, Edgar and Sharon TI1N Compromise R14W 29 40 408 MORAINE DR RANTOUL lL 61866 217-369-4741 

Part of the North E~t Quarter of Section 28, Township 21 North Range 14 West of the Second Principal Meridian, 

Champaign County, illinois. Legal description is. The East h alf of t:J:le following described tract Beginning at a point 

Si.:z Hundred Eighty-two and Eighty-six Hundredths (682.86) feet North of the Southeast comer of the Southwest 

Quarter of the Northe:L$t Quarter of Section Twenty-eight (28), thence North to the North section line of Section 

Twenty.eight (28), thence West to the East line of the Chicago and Eastern illinois Railroad righ t-of-w:IJ, thence 

06-12-28-200-007 running Southwesterly along said right-of.way to OIl point located Seven Hundred P'orty-eight and Fifty-five Hoveln, Claas TI1N Compromise R14W 28 36 2971 COUNTY ROAD 2700 E PENFIELD lL 61862 (217) 595-5521 
Hundredths (148.55) feet Northeast~ly of the Intpxsection of said right-of.way with the quarter secti on line of said 

Section Twenty-eight (28), thence East to the prOlce of beginning. all in Section Twenty-eight (28), Township Twenty-

one (21) North, RMLge Fourteen (14) West of the 2nd Principal Meridian, situated in Champaign County, illinois, 

acepting therefrom a tract described as: beginning on the North line of the Northeast Quarter of Section 28, 

Township 21 North, ~ge 14 West of the Second Principal Meridian, 577.0 feet East of the Northwest Comer of 
.ro. . ,,_ ?nno<_ . .Q{lno, ", ,'",nc ..... m. 

The West one-half 011 %) of the following desCribed trOlct Beginning at a point Six Hundred Eighty-two and Eighty-

six Hundredths (68286) feet North of the Southeast comer of the Southwest Quarter of the Northeast Qu.art~ of 

Section Twenty-eight (28), thence North to the North se<:tion line of Section Twenty.eight (28). thence West to the 

East line of the Chicago and Eastern illinois Railroad right.of-way. thence running Southwesterly along said right-of-

way to a point located Seven Hundred Forty-eight and Fifty·6ve Hundredths (148.55) feet Northeasterly of the 

06-12-28-200-006 intersection of said right-of-wOlY with the quarte:r section line of said Section Twenty-eight (28), thence East to the Hoveln, Gary TI1N Compromise R14W 28 36 251 8 COUNTY ROAD 2600 E PEN FlEW lL 61862 217-595-552 1 
place of beginning. all in Se<:tion TWeIl.ty-eight (28), Township Twenty-one (21) North, Rmge Fourteen (14) West of 

the 2nd Principal Meridian, situated in Champaign County,illinois, ac~ting therefrom a tract described as: 

Beginning on the North line of the Northeast Quarter of Section 28, Township 21 North, Range 14 West of the 

Second Principal Mmdian, 577.0 feet East of the Northwest Com~ of said Northeast quart~. thence East 200.0 feet 

] 
on said North line, thence 90000' to the right 285.0 feet, thence West 200.0 feet parallel with said North Line, and 

OR, n , VlO ' n. . r. 

06-12-33-200-002 
The E2St half ofth~ Northeast Quartctt of Section 33, Township 21 North, Range 14 West of the Second Principal 

Hoveln, tllrold md Darlene! TI1N Comptomise R14W 33 80 POBOX 134 ROYAL [L 61871 217-583-3380 
Meridian, situated in Champa.J.gn County, lliinOiS. 

Put of Section 30, Township 21 North, ~ 11 East of the Thi:cd Principal Meridian in Cb.a.mpsign County, lllioois, 

more puticu1arly described as follows: Beginning on the West line of Section 30, Township 21 North, R2nge 11 East 

of the TIUrd Principal Meridian, .a distance of 629.) feet South of the Northwest comer of said Se<:tion, thence South 

06-11-30-100-00' 
00039'30" E2St 519.5 feet on said West line, thence North 90000'00" East 2930 feet to the ce:nt~line of the branch 

Ideus, Alred and Lorine TI1N Compromise RilE 30 39 2124 COUNTY ROAD 2400 E STJOSEPH lL 61873 (217) 694-4760 
ditch of the Spoon River Drainage District, thence north~ly along the cent~e o f said branch di tch of the Spoon 

River Drainage District to a point lying 595.36 feet nor th of the l~t described course, as me2SUfed pl!tpl!f\dicularly, J 
thence North 90000'00" West 260S feet, thence South 00039'30" East 75.9 feet, and thence North 900cx::r00" West 

344.0 feet to the point of beginning. in Champaign County,lllinois. 

The Northwest Quarter (NW '/ .. ) of the Northw~st Q\urr.er (NW II .. ) and the West ten (10) acres of the Northe2St 

Quart~ (NE '/4) of the Northwest Quart~ (NW I/.) of Section nwty~si.x (36), Township TWerlty-one (21) North, 
06-10-36-100-009 RMtge ten (10) East of the TIlird Principal Mendim, in Ch2Jllpaign COWlty,lllinois, containing Fifty (50) acres more Ideus, Earl and Delores TI1N Compromise R10E 36 39 S08NWESTST GIFFORD lL 61847 217-568-7772 

or less. EXCEPT The East 11 acres of the Narthw'!st Quarter of the Northwest Quart~ of Section 36, Township 21 

North, Rmge 10 East of the Third Pnncipal Meridian in Ch2Jllpaign County, Illinois. 

06-10-36-100-010 
The East 11 acres of the Northwest Quarter of the Northwest Quarter o f Section )6, Township 21 North, R2nge 10 

Ideus, Earl and Delores TI1N Compromise RlOE 
East of the Third Principal Meridian ll'I'Chlrnpllgn County,illinois. 

36 11 S08NWEST ST GIFFORD lL 61847 21 7-568-7772 

The North half of the Northwest Quarter and the North. h.alf of the Northe~t Quarter of Section 36, Township 21 

06-10-36-200-001 
North, Rmge 10 East of the Third Principal Meridian. in Compromise Township, in Champaign COWlty, illinois, 

Ideus, Earl and Delores TI1N Compromise R10E 36 70 S08 N WESTST GIFFORD lL 61847 217-568-7772 
containing 160 acres more 0[ ress... NOTE: The land und~ key number 06·10-36-200·001 _( 70.00 acres) is only a 

portion of the above described legal description 



06-10-36-200-006 

06-11-30-400-003 

06-11-30-100-005 

06-11-30-200-007 

06-11-30-200-00B 

06-H)-36-200-00B 

06-12-30-200-001 

06- 12-33-300-002 

06-12-33-300-003 

06-12-33-400-001 

The North half of the Northnst Quarter of Section 36, Township 21 North, R2nge 10 East of the TIUrd Principal 
Meridim, in Compromise Township, in Ch2l1lpaign County, illinois, containing 160 acres more or less. NOTE: The 

lmd under key number 06·10-36-200-005 -( 40.00 acres) is only a portion of the above described legal description 

The South half of the E~t one third (E 1/3) of the South One Hundred Eighty-eight (188) ::r.cres of the North Three 
Hundred Forty-eight (348) acres o f fractional Section 30, Township 21 North, Range 11 East of the TIUrd Princip:al 

Meridian, located in Ch2l1lpaign County, illinois constituting appro:rinute.ly 31.33 acre$ ALSO The North half (l'lYl) 
of the East one third (E 1/3) of the South 188 acres of the North 348 acres of fraction:al St!('tion 30, Township 21 
North, Range 11 East of the Third Principal Meridian, located in Compromise Township in Champaign County, 

illinois. 

Beginning on the West line of Section 30, Township 21 North, Range 11 East of the TIUrd Principal Meridian,::r. 
distance of 1,148.8 feet South of the Northwest comer of said Section, thence South 00 degrees, 39 minutes, 30 
seconds East 525.2 feet on said West line, thUlce North 90 degrees, 00 minutes, 00 seconds East 3425.7 feet, thence 

Ideus, Earl and Delores 

Ideus, Marvin and Pamela 

Northwesterly on the Ceilterline of a watfiWay and the Centerline of the branch ditch of the Spoon River Drain::r.ge ldeus, M2rvin and Pamela 

District, respt!('tiveJy, to a point lying 525.17 feet North of the last described course, as measured perpendicularly, and 
thence South 90 degrees 00 minutes 00 seconds West 2930 feet to the point of beginning. encompassing 

llpproDIrutely 38.9 llcres in said Section 30, situllted in Champaign County, illinois. 

The East two-thirds (E 2/3) of the North 160 acres of Section TIUrty (30), Township Twenty-one (21) North, R.J.nge 

Eleven (11) East of the Third Principal Meridian, except a tnct described as: Commencing at a point on the South line 

of the North 160 llcres offrllction:al Section Thirty (30), Township 21 North, R2nge 11 East of the Third Principal 
Meridillfl, in Champaign County, illinois, which is 47.3 rods West of the east line of said Section Thirty (30), thence 

West along the South line of the North 160 aa:es of said Section Thirty (30) .. distJ.Dce of 120.67 rods; thence North to 

the North line of said Section TIUrty (30) to a point in said North line which is 86.45 rods East of the Northwest 
(N\1i') comer of said Section Thirty (30), thUlce East along the North line of said Section 'Thirty (30) 70.97 rods to the Jdeus, Marvin and Pamel::r. 

point of its intusectiOD with the centerline of the bWlcb ditch of the Spoon River Du.ina.ge District; thence in .. South 
and Southeasterly direction along the centerline of S2id ditch to a point in said ditch which is 61.8 rods West of the 

East line of said Section TIUrty (30) and 25.5 rods North of the South line of the North 160 acres of said tract 2nd 

thUlce in a South and Southnsterly direction along the centerline of a ditch which intersects with drain::r.ge ditch to a 
point which is 47.3 rods West of the East line of !'laid SectiOlllhirty (30), and which u the pointofb~ situa.ted 
. ,n, , r, TIl;.· 

The East two-thirds (E 2/3) of the North 160 acres of Section TIUrty (30), Township Twenty-one (21) North, R.J.nge 
Eleven (11) East of the Third Principal Meridian, ucept a tract described as: 

Commencing at a point on the South line of the North 160 acres of fractional Section Thirty (30), Township 21 
North. Rm.ge 11 East of the TItird Principal Meridian, in Champaign County, illinois, which is 47.3 rods West of the 
east line of said Section TIUrty (30), thence West along the South line of the North 160 acres of said Section Thirty 

(30) a distance of 120.67 rods; thence North to the North line of said Section Thirty (30) to a point in said North line 
which is 86.45 rods East of the NoIthwest (N\lI) comer of said Section TIUrty (30), thence East along the North line 

of said Section TIUrty (30) 70.97 rods to the point of its interst!('tion with the cente:rline of the br2nch ditch of the 
Spoon River Drain::r.ge District; thence in ::r. South and Southeasterly direction along the centerline of said ditch to a 
point in said ditch which is 61.8 rods West of the East line of said Section Thirty (30) and 25.5 rods North of the 

South line of the North 160 acres of said tract and thence in a South and Southeasterly direction :along the centerline 
of a ditch which intersects with drain2ge ditch to a point which is 47.3 rods West of the East line of said Section 

TIUrty (30), and which is the point of beginning. situated in Champaign County, lllinois: 
Excepting therefrom II tract described as: 

Beginning at tht Northtast come: of tht Northtast Quuter (NE If,.) of Stction 3D, Township 21 North. R2nge 11 

East o.f the ThUd Princip::r.l Meridian, thence W~terly :along the North line of said Section 242 feet, thence Southedy 
parallel with the East line of said Section 180 feet, thence Eastecly parallel with North line of said Section 242 feet to 
the East line of said Section, thmce Northerly along the East line of said Section 180 feet to the point of beginning. in 

Champaign County, illinois, 
Said tract also being described as: 

The North 45 acres of the South 75 acres of the South half of the Northeast Quarter of Section 36, Township 21 

ldeus, M.arvin and Pamela 

North, Rs.nge 10 East of the Thi1d Principa.l Meridan, Cb.a..mpaign Couoty~ Dlin01s. AlSO The No:rth five (5) acres of Ideus. Royce and Shauna 
the South 80 acres of the South half of the NOIthe~t Quarter of Section 36, Townwp 21 North, Rm.ge 10 East of 

the Third Principal Meridian, Champaign County, illinois. 

The West one-half (1/2) of the NOIth East One-quarter (1/4) of Section Thirty (30), Township Twenty-one (21) 

North, Range Fourteen (14) West of the Second Principal Meridian in Ch2IIIpaign County, illinois. 

The Southwest Quarter of Section 33, Township 21 North, Range 14 West of the Second Principal Meridian, 
Champa.igo. D.linois ~epl the following: COI:Ilme1lOng:l.t the Southeut come! o f the SW'I. OfSectiOll J3~ Township 

21 North, Rm.ge 14 West of the 2nd P.M, theIlce proceeding Northerly along the East line of the said SW If,. a 
distance of612.00 feet; thmce Westerly perpendicul.ar to the East line of the said SW \1. a distance of 356.00 feet; 

thmce Southerly parallel with the East lme of the SW 1/. a distance of 612.00 fee t to the South line of the said SW If,.; 
thence Eastwy al ong the South line of said SW 1/. a distance of 356.00 feet to the point of beginning. cont2ining five 

acres, more or less, sitwted in Champaign County. illinois. NOTE: The land under key nwnber 06-12-33-3000-002-
80 acres is only a pornon of the above described legal description 

The Southwest Quarter of Section 33, Township 21 North, R2nge 14 West of the Second Princip:al Meridian, 
Champaign, Dlinois except the foll owing: Commencing at the Southeast corner of the SW 1/. of Section 33, Township 

21 North, Range 14 West of the 2nd P.M, thence proceeding Northerly along the East line of the said SW II. a 

distance of612.00 feet; thertce Westerly p~ertdicular to the East line of the said SW 1/. a dist:mce of 356.00 feet; 
thence Southerly parallel with the East line of the SW 1/. a distance of 61200 feet to the South line of the said SW I/~ 

Jarboe. Michael and Eileen Trusts 

Jarboe, Michael and Eileen Trusts 

thence Easterly along the South line of saJd SW 1/. a distance of 356.00 feet to the point of beginning. containing five Jarboe, Michael and Eileen Trusts 
acres, more or less, situated in Champaign County, illinois. EXCEPT Commencing at the Southeast corner of the 
Southwest Quarter of Section 33, Township 21 North, Range 14 West of the Second Principal Meridian, thence 

proceeding Northerly llong the ElSt line 0; the :;:aJd Southwest Qu.aiter a distance of 61200 feet, thUlce westerly 
perpendicular [0 the East line of the saJd 50uthw~st Quarter a dist2nce of 356.00 feet, thence Southerly parallel with 

the ElSt line of the Southwest Quarter, ~ di:;:tance of61200 feet to the South line of the said Southwest Quarter, 
.c. " ,,," . -"«Mr. ,,., 

The Southeast Quart~ ofSectl on 33, Towmlup 21 North, ~ge 14 W~st of the Second Princip:al Meridian, 
ChampaJgn County, Dhnoii.md the 50uth-vest Quarter of Section 33, Township 21 North, Range 14 We$t o f the 

Second Principal Meridi:m, ChampaJgt1, Uhno!s ~cept the following: Commencing at the Southeast corner of the SW 
1/ .. of Sec non 33, Township 21 North, Rmge 14 W~st of the 2nd P.M, thence pr9ceeding Northerly along the East 
line of the said SW 1/ .. a di5tance of 612.00 fe~c; th~ce Westerly perpendirulu to the East line of the said SW 1/. a Juboe., :Michael and Eileen Trusts 

distance of 356.00 feet; thence Southerly pualleI With the East line of the SW 1/. a distance of61200 feet to the South 
line of the said SW 1/.0; thence Easterly along the South tine of said SW \1.. a distance. of 356.00 feet to the point of 

beginning. containing five ~cres, more or lesii, 5:J.tuated in Champaign County, Illinois. NOTE: The land under k~ 
number 06-12.33-400-001- Pt S 16 33-21-14 (110 lcres) is only a portion of the above described legal description 

Specia l Use Permit - Parcels 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

T21N Compromise 

RlOE 36 SOBNWESTST GIFFORD IL 61B47 217 -56 B-7772 

RIlE 30 63 401 EDEN PARK DR RANTOUL IL 61B66 217-893-1302 

RllE 30 39 401 EDEN PARK DR RANTOUL IL 61B66 217-B93-1302 

RllE 30 30 401 EDEN PARK DR RANTOUL IL 61866 217-B93-1302 

RllE. 30 IB 401 EDEN P ARK DR RANTOUL IL 61B66 217-B93-1302 

RlOE 36 so 2229 COUNTI ROAD 2600 N GIFFORD IL 61B47 217-'194-4766 

Rl4W 30 BO 2792 COUNTI ROAD 2400 N PENFIELD IL 61B62 217-595-56B7 

R14W 33 BO JARBOE EILEEN V TRUST, 2792 COUNTI ROAD 2400 E PENFIELD IL 61B62 217-595-5687 

R14W 33 75 JARBOE EILEEN V TRUST , 2792 COUNTI ROAD 2400 E PENFIELD IL 61862 217 -595-56B7 

R14W 33 120 JARBOE EILEEN V TRUST, 2792 COUNTI ROAD 2400 E PENFIELD IL 61862 217-595-56B7 



Specia l Use Permit - Parcels 

Th~ South~ast Quartl!J o f Sl!<tion 33, Township 21 North, Rang~ 14 W~st ofth~ S~cond Principal Meridian in 

06-12-33-400-002 
Ch:unpaign County, illinois. NOTE: Th~ land undl!r k~ numbe 06-12-33-400-002 - N 'I: N '/~ SE 'I .. (40 acr~s) is 

Jarbo~, Michad and Ei1~en Trusts TIIN Compromis~ R1 4W 
only a portion of th~ abov~ d~scrib~d legal d~aiption 

33 40 JARBOE EilEEN V '!RUST. 2792 COUNTY ROAD 2400 N PENFIELD lL 6 1862 217-595-5687 

Th~ East half ofth~ South~ast Quarte of Section 28, Township 21 North, R.ang~ 14, W~st of th~ Sl!<ond Principal 

Meridian, situat~d in Champaign County, Illinois., EXCEPTING ther~from the following: b~ginning of the South line 
o[th~ Southt!:ast Quartl!r ofS~ction 28, Township 21 North, ~g~ 14 W~st o f the S~cond Principal Meridian, a 

distance 0[951.0 ft!:et West ofth~ Southeast Comer of said South~ast Qu:uter, th~n c~ West 258.0 fe~t on s.aid South 

line, th~ce deflecting to th~ right 90 degrees, 27 minutes, 00 secoryds a distance of 800.00 f~et, thenc~ East 258.0 feet 

paralJ~1 with said South lin~, and thenc~ Southely 800.0 f~et to th~ point ofb~ginning. 
06-12-28-400-007 EXCEPT Beginning at th~ Southw~st Come! of the East half ofth~ Southeast Quarter of S&tion 28, Township 21 Johnson, Roy and Barbara TIIN Compromise RJ4W 28 71 2640 COUNTY ROAD 2500 E PENFIELD lL 61862 (217) 694-4775 

North ofth~ Bas~ line, Rang~ 14 West ofth~ S~cond Principal Meridian; thence North a distance of 1027.0 f~et on 

th~ W~stlin~ of said E '/~ SE 'I .. ; thenc~ East 413.0 feet parallel with th~ South tin~ of said SE II..; thence South 1027.0 

f~et par::illel with sald West line; thenc~ West 23.8 feet on said South line; thence deflecting 90 degr~~s 27.0 minutes to 

th~ right 800.0 feet; thence West 258.0 fe~t p:ualld with said South line; the:nc~ 89 degr~~s 33.0 minut~s to th~ I~ft 

800.0 feet; and thl!J"lce west 131.2 f~et on said South lin~ to th~ place o f beginning; I!J"Icompassing 5.000 acres situated 
"."" " .r, m;" 

06-12-19 -400-004 
The SoUiliW6t Qu:ute- of the South~ast Quarte of S~ction 19, Township 21 North. Rmge 14 W~st of th~ Second 

Johnson, Roy and Barbara TIIN CompronUs~ RJ4W 19 40 2640 COUNTY ROAD 2500 E PENFIELD lL 61 862 (2 17) 694-4775 
Principal Meridian, situated in Ch2mpaign County,illinois. 

A part ofth~ North % ofS~ction 30, Township 21 North, Rlnge 11 East of the Third Principal Meridian, Champaign 

County, Dlinois, described as follows: B~g at the Northw~st Com e- of S~ction 3D, Township 21 North, Range 

11 East of the TIUrd Principal Meridian, thl!Ilce South 00 degrees 39 minutes 30 seconds East 629.3 f~et on th~ W~st 

line of said Section, thmce North 90 degr~s 00 minutes DO s~conds East 344.0 fe~t, thenc~ North 00 d~grees 39 

minutes 30 seconds West 75.9 feet parallel with said West line, thl!J"lC~ North 90 degr~~s 00 minut~s DO seconds East 

2606 fert, thence Northw~sterly on the centerline of the branch ditch of the Spoon Rive- Drain:tge District to the 

06-11-30-100-011 
North line of said Section, and thence South 88 degre~s 38 minut~s10 seconds W~st 2597.4 f~~t on said North line to 

th~ point of beginning, situat~d in Champaign County, illinois, EXCEPTING therefrom: Commencing at th~ 
Johnson, Roy and Barbara TI IN Compromis~ RilE 30 34 2640 COUNTY ROAD 2500 E PENFIELD lL 61862 (217) 694-4775 

Northw~st Comer of Section 30, Township 21 North, Range 11 East of the TIW-d Principal Meridian., thenc~ South 

on the West line of said Section 3D, 629.3 f~et to th~ point of beginning; th~nce 90 degrees 00 minutes DO seconds 

East 34-4 r~~t, thenc~ North paralle1 with said W~st lin~ 212 feet; thence du~ West 344 feet to the West lin~ of said 

Section 3D, thenc~ due South on the West line of said Section 30 to the point of beginning. situat~d in Champaign 

I :~~ty~rn;:;;. "- ..... N,,"'" .r . ,ofSKbon 30" Town,hio 21 North o f lb. s... un, !Un.. 
Th~ South~ast quarte of Section 36, Township 21 North, R2nge 10 East ofth~ Thitd Principal Meridian., Champaign 

County. illinois ucept the following portion ther~of Beginning at the Southeast comer of said Sl!<tion 36, thmc~ 190 
06-10-36-400-003 f~~t west along th~ South line ofth~ Southeast quart!!! of said S&tion 26; the:nc~ North 691 fel!:t; thencl!: ~ast 190 feet Koprn:.mn, Judith, Leroy and Bonita TIIN CompIomise RI0E 36 157 POBOX 7 ROYAL lL 61871 (815) 584-2283 

to th~ east line of the South~ast qu.artet of said S~ction 36; the:nc~ South 691 feet along th~ ~ast Iin~ of said South~ast 
quartl!r of said Section 36 to the plac~ of b~gi.nning. 

06-11-31-300-001 
Tht North 47.63 acres of the fraction.al Southwest quarter of Section 31, To.:vnship 21 North, Rang~ 11 East of the 

Kopmann, Judith, Leroy and Bonita TIIN Compromise RIlE 31 48 BOX 7 ROYAL lL 6187 1 (815) 584-2283 
Third Principal Meridian in Champaign County, illinois 

06-10-36-200-003 
The South 75 acr~s of the South half ofth~ North~ast Quarter of S~ction 36, Township 21 North, R2ng~ 10 East, of 

KOpllUrul, Leroy and Bonita Trust TIIN Comprornise RJOE 36 30 117 SUSAN DR DWIGHT lL 60420 217-583-3036 
the Third Principal Meridian, Champaign County, illinois, uc~pt the North 45 acres thereo( 

06-12-33-176-001 
The Southeast Quart!!! of the Northw~st Quart!!:! of Sl!<tion 33, in Township 21 North, Range 14 West of the Second 

Lee, Thorru.s and Bl!:vedy TIIN Compromlst RI4W 33 40 2308 NAPLES CT CHAMPAlGN lL 61822 (2 17) 355-9905 
Principol Mmdian, in Champaign County.llJinoi," 

06-12-33-126-002 
Th~ North~2$t Quarter of the Northwest Quartl!r of Section 33, in Township 21 North, Ran~ 14 W~st ofth~ Second 

Long, Robe:rt TIIN Compromise RI4W 33 40 PEARLST BLUFFS lL 62621 217-754-3800 
Principal Meridian in Champai£n County,illinois. 

All that part lying East ofth~ Chicago and Eastl!:ffi illinois Railioad Right-of-Way of the North Half of the Southast 

Quartet (SE I/.) and th~ North~t Quarte- (NE II .. ) of Section 8, all in Township 20 North, R.a.ng~ 14 West of the 2nd 

P.M, Champaign County, illinois, EXCEPT the following described tract Beginning at the intersection of the South 

17 -18-08-400-005 
lin~ of the North Half of the Southast Qu2.rter ofS~ction 8, Township 20 North, R.ang~ 14 West of the 2nd P.M, 

Loschl!J"l, R2ndd..l and D~anna TION Ogd." R14W 8 63 2629 COUNTY RO AD 1800 N OGDEN lL 61859 (217) 582-2607 
Champaign County, illinois, and the West lin~ of County Highway No. 22; rhl!J"lce 760 f~et North along said W~st 

~t-of-wl.y lin~~ thence West 249 feet 10 inches; thence 760 feet South to th~ South line of th~ uid North Half o f the 

Southeul Quuter; thence East 249 feet 10 inches to the plue ofbeginni.ng. sitw.ted. in the Couoty of Ch.unpaign,. and 
the State illinois 

Th~ parcel d~saibed as beginning at a point which is 26.45 chains East and 1616.J26 f~et North ofth~ Southwest 

corner ofS!!:ction 32, Township 21 North, Range 14 West of the Second Principal Meridian, thence North 1780.694 

feet to the South line of the land conveyw. by Charles A Haines to Otto Swigart by De~d datw. January 15, 1898, 

06-12-32-300-002 
recorded in Book 108, P:tg~ 606, of th~ D~~d of~cords of Champaign County, illinois, thence East 1186 feet, thmce 

Loschen, Arnold and De10res Trusts TIIN Comp[omis~ R14W 32 47 '!RUSTEES. 2654 COUNTY ROAD 2400 N OGDEN lL 61859 217-583-3137 
South 830.694 f~et, thmc~ West 108 f~et, thmce South 950 feet to a point which is 1078 fel!:t East of th~ point of 

begi.n.cing. the:oc~ West to th~ point o fbeginni.ng. containing 46.13 I.cces, mo~ Ot less, together with a rigbt-of-wI.Y for 

ingr~ss and ~gress OV!!! the East 20 feet of the West 1765.7 fe~t of th~ North 1616.326 feet of $:lid Section 32, 

Township 21 North, Range 14 West of the Second Principal Meridian, in Champaign County,lllinois 

Begin.ningl.t I. point 26.45 clu.in.s &t oftbe Southwest comer of Section TIli.rty-two (32), Township Twe:o.ty-oD~ (21) 

North. Range 14 West of the Second Principal Meridian, thl!Jlce North 5 1.47 chains mor~ or I~ss to the South lin~ of 

land conv~ed by Charles A Haines to Ono H Swigart by deW. dat~d January 15, 1898 recorded in BOQI. 108, page 

606 of the Deed Records of Champaign County, Illinois, thmce East 46.71 chws rnor~ or less to th~ Westline of the 

Chicago and Eastl!:ffi illinois Railroad right-of-way, the:nc~ South at an angle o f 24 W~st along thl!: S2id right-of-way 

55.10 chains more or less to the South lin~ of said Section Thirty-two (32), thence West 24.41 chains mor~ or less to 

06-12-32-400-001 
th~ point of beginning. u cept a tract of land in th~ Southwest comer th~eof describ~d as follows: b~ginning at a 

point 26.45 chains East of the Southw~st comer of S~ction 1lW:ty.two (32), Township Twenty-one (21) North, Rangt 
Loschen, Arnold and Delores T rusts TIIN Complomise R14W 32 97 '!RUSTI!ES. 2654 COUNTY ROAD 2400 N OGDEN lL 61859 217 -083-3 137 

Fourteen (14) West of the S~cond Principal Meridian, running thmce North 1616.326 feet. thence Easter-Iy paralle1 

with the South lin~ of Sald Section Thirty-two (32), 1078 feet, thence Southerly 1616.326 f~~t to a point on th~ South 

line of said Section Thirty-two (32), which is 1078 fed East of the point of beginning. thl!Ilce West to th~ point of 
b~ginning. 

IA1<n . ( " • ... , < • I 'nrt ""'nort " R,.," ",vo'. n," t=h;rh ", 26 4, 
Beginning at tht South~ast comer of Section 32, Township 21 North, Range 14 W~st of the Second Prinopal 

M~ridia.n, thence North 51.49 chains morl!: or less to th~ South line ofland conveyed by Charles A Haines to Otto 

Swig.art by deed dat~d January 15, 1898, record~d in Book 108 on pag~ 606 of the d~~d r~cords ofChlmpaJ.gn 

Couoty, Illinois, thenc~ West 624 ch.ain.s more ol l~s to the East line of Chicago 2.Od E2.5IUQ. illinois fUilioad right of 

06- 12-32-400-002 way~ thence South at an angle o f 24 d~gr~es W~st along said East lin~ of Chicago md Eastl!::Ol Illinois R..aJ.lroad right o f Loschen, Arnold and De1oI~s Trusts TIIN Compromise R14W 32 88 2654 COUNTY ROAD 2400 N OGDEN lL 61859 2 17 -083-3 137 
way 55.10 chains more or Jess to th~ South lin~ of said s~ction, thence East 28.38 chains more or less to !:he pi.:lc~ of 

b~ginning. containing 89.12 acres, mor~ or less, ucept that part in th~ Southw~st corn~r ther-eof conveyed to the 

Chicago and Eastern Illinois R..al.lroad Company by warranty d~~d dat~d August 6,1917, and r~cord~d in Book 165 of 

d~~ds on page 269 in th~ Rfiord~s Office of Champaign County, illinois 

17- 18-05-400-005 
Th~ West 60 acr~s ofth~ South half ofth~ Southl!:ast Quarter of Fractional S~ction 5, Township 20 North, Range 14 

Loschen, Arnold and De1or~s Trusts TION Ogd." R14W 5 60 '!RUSTI!ES. 2654 COUNTY ROAD 2400 N OGDEN lL 61859 217 -583-3137 
W~st of the Second Principal Meridian, Champaign County,lllinois. 



Specia l Use Permit - Parcels 

The South half of the Southeast Quarter of fractional Section 5, Township 20 North, ~ge 14 West of the Second 
Principal Maidian; EXCEPT thle West 60 20leS therfeOf, situated in thle County of Champaign, in the Sta~ of Dlinois. 

EXCEPT: Part of the Southeast Qu..a.tter of thle Southesst Qu..a.tterofSectioo 5, Township 20 No~ Range 1-4 West 0 

the Second Principal Muidian, Champaign County, illinois, described as follows: Beginning at the Southeast cornl!I 
of said Southeast Quarter of Section 5; thence West 430 feet on the South line of Slection 5; thence Northerly 491 feet 
at right angles; thence East 430 feet parallfe..! to said South line to the East line of said Section 5; thencle South along the 

17-18-05-400-009 
East line of said Se;ction 5, a distance of 491 feet.., more or less, to thle point of bleginning. 

Loschen., Arnold and Ddores Trusts T20N Ogdm R14W 
ALSO EXCEPT: Part o[thle Southeast 1/ .. of thle Southeast 1/ .. of Section 5, Township 20 North, Range 14 West o[thle 

5 15 TRLlSTEE, 2654 COlJN1Y ROAD 2400 N OGDEN !L 61859 217 -583-3137 

Second PrincipaJ Me!cidian, desa:ibed as follows: 
Beginning on the South line o[the Southust '/ .. of Slection 5, a distance of230.0 feet West of the Southeast cornfef of 

said Southeast 'I .. , thence Wiest 200.0 felet on said South tinle, thmce Northerly 263.0 feet at right angles, thence East 
200.0 feet parallel with said south line, and thence Southfefly 263.0 feet to the point of beginning, situatled in 
Champaign County, illinois 

Beginning at a point 26.45 chains East of the Southwest coma of Section 32, Township 21 North, range 14 West of 

the Second Principal Meridian, running thence North 1616.326 feet, thmce Eastwy par.allel with the South line of 
06-12-32-300-003 said Section 32, 1078 [lelet, thmcle Southerly 1616.326 feet to a point on the South line o f said Section 32, which is Loschen, Arnold and Delores Trusts T21N Compromisle R14W 32 40 TRUSTEES, 2654 COUN1Y ROAD 2400 N OGDEN !L 61859 217-583-3137 

1078 feet East of the point of beginning, thence West to thl!' point of beginning, situatl!':d in Champaign County, 
Dlinois. 

The East 120 acres of the North 240 aol!':s of all that part of Slection 32, Township 21 North, Rmgle 14 West of the 

Second Principal Meridian lying North of a line dr2WTl from a point on the East linl!' of said Section 32,51.49 chains 

North of the Southeast comer of said Section 32 to a point 51.47 chains more or lleSs on the West line of said Section 
32 North of the Southwest Corner of said Section 32, EXCEPTING therefrom the right of way of the Chicago and 

Eastun lllinois Rmroad Company; AlSO EXCEPTING the following described tract A part of thle Northeast 

06-12-32-200-001 Quarter of Section 32, Township 21 North, Rmge 14 West of the Second Principal Mfefiman., being mOle particulady Loschen, Brian T21N Compromise R14W 32 113 2692 COlJN1Y ROAD 2300 N OGDEN !L 61859 217-583-3176 
bounded and desa:ibled as follows, and bearings are for the purpOSIe of description only: Corrunencing at an iron rod 

at the Northeast comer of said Section 32; thence South along thle East line of said Section 32, and also being along 

thle centerlinle of County Highway No. 22, a distance of985.9 flelet to the point of beginning for the tract to be 
described, said point of beginning also bWig on the Southeasterly right of w7.'j linl!' of thle Chicago and Eastml illinois 

Rmroad, thl!'::l1ce continuing South, along thle East line of said Section 32, and also along the centerline of said County 
?? ,(0< " " ,00 ." ,TrI, "'., (. 

All of the North Fractional Onl!' half o f Fuctional Section 5, Township 20 North, Rmge 14 West ofthle Second 

Principal Meridian, uCqJt the Wiest 40 acrles thereof, and also acept the East 1,320 feet thereof, all in Champaign 
County,lliinois, and except the following described real estate: Beginning on the NOlth line of the North least Quartfi 

17-18-05-200-006 
of Section 5, Township 20 North of the base linl!', Rmge 14 West of Second Principal Mfiidian, a distance of 600 feet 

Loschen, Mark T20N Ogd.n R14W 5 79 2455 COUN1Y ROAD 2050 N ST]OSEPH n.. 61873 (217) 583-3225 
East of the Northwest Comer of said Northeast Quarter, thmce East 379.0 feet on said North line, thence South 
631.0 feet, thencle West 379.0 feet parallel with sai d North linle, and thmce North 631.0 feet to thle point of beginning; 

.all situatl!':d in the Northeast Quartu of said Section 5, situated in Champaign County, illinois. 

That portion of thle North half of thl!' Northust Quarter of Section Eight, Township Twenty North, R2nge Fowtleen 
West of the Second Principal Meridian lying West of the West Right-of-Way line of the Chic2go and Eastem.lllinois 

Raihoad and acept the West Five Hundred Twenty-duee and Two Tenths feet thereof, more particularly desa:ibed as 
follows: Beginning at the Northeast comer of said Section Eight and running West on the North line of said Section 

Eighty-fow and Fifty-five Hundredths feet for a true point of commencing; continuing thence W6t Two Thousand 
17-18-08-200-001 Thirty-three and Fowteen Hundadths feet; thence South onl!' Thousand Three Hunched Eighteen and Seventy-sU Ludwig.John and Ema Living Trust T20N Ogdm R14W 8 53 2656 COUN1Y ROAD 2150 N OGDEN n.. 61859 (/65) 497 -4842 

Hundredths feet to the South line of the North half of the Northleast Quarter of said Section Eigh t; thence East One 

Thousand Four Hunched Eighty-~ght and TIuIeIe Tenths feet to the West Right~of-Way line of the Chicago and 
Eastern illinois lUilioad; thmcle along said Right-of-W7.'j line North Twenty degrees and Ninetem minutleS Wl!':St 
Twenty-two and Seven Tenths f~et, North Twenty-duee degrees 0 minutles., East One Thousand Fow Hunched 
Fiftem felet to the tnlle point of commmcing. .all in Champaign County, lllinois 

All that part of thle West Fractional half of Sl!'ction Fow, Township TWlenty North, R2nge Fourteen West of the 
17-18-04-300-002 Second Principal Meridisn, in Champaign County~ Illiooi.s~ lying Wl!$t of the :Missouri PWlic ~o.u:l Company Right Ludwig.John and Ema Living Trust T20N Ogd.n R14W 4 73 2656 COUN1Y ROAD 2150 N OGDEN !L 61859 (/65) 497 -4842 

of-Way. 

All that part of the Northeast Quarter of Section Eight in Township Twenty North, RMtge 'Fourtem West of the 

Second Principal M eridian lying West of the Right of Way of the Chicago and E ast«n Dlioois R.a.il.road I..S now loca.b!d 
and except a tract ofland described as follows: That portion of the North half of the Northeast Quartfi of Slection 

Eight, Township Twenty North, Rmgl!' Fourtem West of the Second Principal Meridian lying Wiest of the West Right-
17-18-08- 100-006 of-Way lin~ of the Chicago and Eastern IDinois Railroad and aCqJt the West Fin Hunched Twenty-threle and Two Ludwig, John and Ema Living Trust T20N Ogd.n R14W 8 66 2656 COUN1Y ROAD 2150 N OGDEN n.. 61859 (/65) 497 -4842 

Tenths feet therleof And the East Fifty Acres of thle North half of the Northwest Quartfi of Slection Eight in 

Township Twenty North, R2ngle Fowtem West of the Second Principal Meridian, in Champ:tJ.gn County, illinois. 

N01E: The land under kleY numbfi 17-18-08-100-006 - PTN 1/1 8~20-14 (65.85 aoes) is only a portion of the above 
described legal description 

All that part of the Northeast Quarter of Slection Eight in Townslup Twenty North, R2ng~ Fourtem West of the 

Second Principal Meridian, lying West of th.e Right of Way of thle Chicago and Eastfin lllinois Railroad as now 
located and except a tract ofland described as follows: That portion of the North rulf of the Northleast Q.urtu of 

Section Eight, Township Twenty North, RMtge Fowteen Wl!':st of':lu Second Principal Meflw.:.m lying West of the 
17 -18-08-200-002 West Right-of-way line of the Chicago and Eastfefn Dlinois Rmroad and excep t thle West Fiv~ Huncir~ T"lIenty-three Ludwig. John and Ema Living Trust T20N Ogd.n R14W 3 24 2656 COlJN1Y ROAD 2150 N OGDEN n.. 61859 (/65) 497 -4842 

and Two tenths feet thereof; And the East Fifty Acres of the North half of the Northwest Qunter of Section Eight in 

Township Twenty North, Range Fowleen West of the Second Prinopal Meridian, in Cmmpaign County, illinois. 
NOTE: The land under kry numb~ 17-18-08-200-002 _ Pt NE I/. 8-20-14 (23.63 acr~s) IS only a porbon of the 
above describled legal desoiption 

All that part of the Northeast Quartu of Section Eight in Townslup Tw~ty North, Range Fourteen W~st of thle 

Second Principal Meridlan, lying West ofthl!' Right of Way ofthle Chicago md Eastun IlhnOl:i R.1UroJd as now 

17 -18-06-200-003 
located and except a tract ofland described as foUows: That portion of th~ North half of the Norr.h~a;;t Quarter of 

Ludwlg.John and Ema Living Trust T20N Ogd.n R14W 6 28 2656 COUN1Y ROAD 2150 N OGDEN IL 61859 (/65) 497-4642 
Section Eight, Township TWUlty North, R.mgle Fourteen West ofr-he Second Principal MwdUn lying West of the 
West Right-of-Way line of the Chtcago and Eastl!In Illinois Railroad md ~xc~Pt the West Five Hundr~d Tw~ty-thr~e 
and Two Tenths fleet thereo f. 



Special Use Permit - Pa rce ls 

The W '/, of the NW 1/4 of SK. 33 uCi!pting the:xefi'Oin the righ t of way of the Chicago and Eastern illinois R.2ilro2d 
Companr, and ucepting 21.1 land lying North and West of s2id right of W2y in Section 33 and ucepting 159 acre-s 
describrd as follows: Comm~cing 2t :I point 10 feet East of the Chicago and Eute:m Illinois R.2ilro:ld Comp2ny right 
of way, on the North line o f s2id Section 33, thence Southweste:xly 307 feet to :I point 30 feet at right 2ngles east of 
s2id right of way, thence East.at right angles 70 feet, thence Southwesterly parallel with uid right of way 330 feet, 

06-12-33-151 -001 thence Southwesterly 510 feet to:l point 50 fed: South of the Chic.ago and Eastern illinois R.2ilro.ad Company right of Madigan, Dennis Living Trust TI1N Compromise R14W 33 74 18877 MEDFORD BEVERLYJ-IIl.L Ml 48025 (248) 64<>-7737 

way on the West line of said Section 33, thence North 50 feel to the said right of way; thence Northeasterly along the 
East line of s.ud right of way 1,082 feet to the intersection o f s2id East line of said right of way and the North line of 

::iaid Section 33; thence East 10 feet along the North line of said Section 33, 10 feet to the place of beginning; also 
,subject to J-iighw.ay dedic.ation ofO.237 acres; all of said 12nds being in Township 21 North, R.m.ge 14 West of the 
2nd Principal Meridian, in Champaign County, illinois, containing 73.5 acres more or less. 

The East half of the Southeut Quarter of the Northwest Quarter and the East half of the Northeast Qu:uter of the 
Southwest Quarter; all in Section 25, Township 21 North, Range 10 East of the Third Principal Meridian, situated in 

06-10-25-100-003 
Champaign County, illinois, containing 41.263 .acres more or less. Together with :m ease:m~t for Ingress and Egress 

Mennenga, Darrell 2nd Mari.lyn TIIN Compromise RI0E 2S 42 5205 BEECH RIDGE RD NASHVll1..E 1N 37221 (615) 662-1995 
.as set forth i.n Grant OfEasem~t between Verna H~tt, Hilda Sjuts, Marie Mennenga, Mildred Frmchs, Nancy 

Schmidt, Donna llken, Sheila Baie:x and Krith Frer:ichs, dated M2rch 4, 1988 and rKorded April 21, 1988 in 
Miscellaneous Book 1576 page 810 

The E */, of the SW '/ .. ofSKtion 28, Township 21 North, R2nge 14 West of the Second Principal Mmdian, situated 

in Champaign County, ll1inoi~, ucept that part deeded to Chicago and Eastern ~oad Company by deed dated 
06-12-28-300-004 April 1,1903 and filed April 8, 1903 in Book 129, page 171 as Document 33943 and furth~ ucepting that part O'Neill, Michael TIIN Compromise R14W 28 79 POBOX 236 PHILO lL 61864 N/A 

deeded to Chicago and Eastern illinois: R..1il.road Company d.ated August 26, 1903 2nd filed August 29,1903 in Book 
130, page 79 as Docum~t 35923 

06- 12-28-400-002 
The W'/, of the SE '/ .. of Section 28, Township 21 North, Rmge 14 West of the Second Principal Meridian, in 

O'Neill, Michael TI1N Compromise R14W 28 80 POBOX 236 PHILO lL 61864 N/A 
Champaign County, illinois 

17-18-07-200-004 
The North 20 aces of the East half of the Northeast Quarter of Section 7, Township 20 North, R2nge 14 West of the 

Ostubur, Louis and Laverne TION Ogden R1 4W 7 20 2293 COUNTY ROAD 2600 E =DEN lL 61859 (217) 583-3129 
Second Principal Meridian, Champaign County, illinois. 

17 -18-07 -200-005 
The Ea.st bill of the Northeast~ except the North 20.acres the1'eOf,in Section 7. Township 20 No~~ 14 

Osterbur, Louis and Laverne TION Ogd." Rl4W 7 60 2293 COUNTY ROAD 2600 E =DEN lL 61859 (217) 583-3129 
West of the Second Principal Meridi2n, Champaign County, illinois. 

The Northeast Quarter of the Southeast Quar~ and the North Half of the Southeast Quarter of the Southeast 
17 -18-07 -400-003 Quarw of Section 7, Township 20 North, Rmge 14 West of the Second Principal Meridian. Champai&n County, Osterbur, Louis .and Laverne TION Ogd." R14W 7 60 2293 COUNTY ROAD 2600 E =DEN lL 61859 (217) 583-3129 

Dlinois. 

Beginning at the Southwest Come:x of the East half of the South~t Quarter of Section 6, Township 20 North of the 
Base line, Range 14 West of the Second Principal Meridian; thence North a distance of2641.5 feet on the West line of 
said East half of the Southeast Qu:ut~; thmce East 1188.25 feet on the North Line of said Southeast Quarter. thmce 

deflecting 88 degrees 58.3 minutes (88°58.3,) to the right 50.0 feet; thence 90009S to the left 140.1 feet; thence South 
2348.8 feet on the East line of said Southeast Quarte:r; thence West 99.0 feet parallel with the South Line of said 

17-1 8-06-400-010 Southeast Quarter; thence South 231.0 feet parallel with said East Line~ 2nd thence West 1217.7 fel!t on said South Oster bur, Gene 2nd De.anna (c I 0 Juli~ Carlson) TION Ogd." R14W 
Line to the point of beginning; encompassing 79.279 aces, situated in Champaign County, illinois, EXCEPT. 

6 22 3826 E WHIPPOORWILL LANE BYRON lL 61010 217-583-3121 

however, the following described property towit Beginning on the South Line of the Southeast Quarter of Section 6, 
Township 20 North of the Base Line, Rmge 14 West of the Second Princi pl.! Meridim .a distance of99.0 feet West of 
the Southeast Cornet of said Section; thence West 31.8 feet on said South line; thence deflecting 89 degrees 31.7 
minutes (89°31.7') to the right 209.7 feet; thence 90 degrees 52.8 minutes to the righ t 31.6 feet; and thence Southerly 

H • .. ., <? . . . n, ' . r . . m: . " TrYn>· 'J1. 

Beginning.at the Southwest Corner of the East half of the Southeast Quarter of Section 6, Township 20 North of the 
Base line, Range 14 West of the Second Principal Meridian; thence North a distance of2641.5 feet on the West line of 
said East half of the Southeast Qu:uter; thence East 1188.25 feet on the North Line of said Southeast Qu2lter; thence 
deflecting 88 degrees 58.3 minutes (88°58.3,) to the right SO.O feet; thence 90009.5' to the left 140.1 feet; thence South 
2348.8 feet on the East lin~ of said Southeast Quarter. thmce West 99.0 feet parallel with the South Lne of s,aid 

17-18-06-400-011 Southeast Quarter; th~ce South 231.0 feet par21.lel with said East Line; 2nd thence West 1217.7 fee t on said South 
Osterbut, Gene 2nd Deanna (c/o Julie Carlson) 

Line to the poin t of beginning; encompassing 79.279 .acres. situ.ated in Champaign County, lllinois, EXCEPT, 
TION Ogdon R14W 6 8 3828 E WHIPPOORWILL LANE BYRON lL 61010 217-583-3121 

however , the following desc:ribrd property towit Beginning on the South Line of the Southeast Quarter of Section 6, 
Township 20 North of the Bas~ Line, R2nge 14 West of the Second Principal Meridian a distance of99.0 feet West of 
the Southeast Comer of said Section; thence West 31.8 feet on said South Line; thence deflecting 89 degrees 31.7 
rrnnutes (89°31.7') to the right 209.7 feet; thence 90 degrees 528 minutes to the right 31.6 feet; and thmce Southerly 
?no< " .• n , <, . ' . n ' . r. . TI" . .TrYrO. 'n. 

17-18-05-300-002 
The Southwest Quarter of the Southwest Quarter of Section 5, Township 20 North of the Base Line, Range 14 West 

Osterbur, G~e and Deann.a (c/o Julie Carlson) TION Ogden R14W 5 40 3827 E WHIPPOORWILL LANE BYRON lL 61010 217 -583-31 21 
of the Second Principal Meridim; comprising 39.481 acres, situated in Champaign County, illinois. 

Beginning at the Southwest Comer of the East half of the Southeast Quarter of Section 6, Township 20 North of the 
Base Lin!!, ~ge 14 West of the Second Principa1 Meridian; thence North .a distance of2641.5 feet on the West Line 

of said East half of the Southeast Quarter; thence East 1188.25 feet on the North Line of said Southeast Qu:ute:x; 
thence d!!flecring 88 degrees 58.3 minutes (88°58.3,) to the right 50.0 feet; thence 90°09.5' to the left 140.01 feet; 
thence South 2348.8 feet on the East Line of said Southeast Quarter. thence West 99.0 feet p:uallel with the South. 

17-18-06-400-009 Line of Said Southeast Quarter; thence South 231.0 feet parallel with said E.ast Line; and thence West 1217.7 feet on Ostubur, Gene md Deanm. (el 0 Julie Carlson) 
said South Line to the point of beginning; encompassing 79.279 acres, situ.ated in Champaign County, illinois, 

TION Ogden R14W 6 50 JULIE CARLSON TI<US1EE. 3828 E WHIPPOORWILL LANE BYRON lL 61010 217-583-3121 

EXCEPT, however, the following described property towit Beginning on the South Line of the Southeast Quarter of 

SKtlOn 6, Township 20 North of the Base Line, ~ge 14 West of the Second Principal Meridi2n a distance of99.0 
fee t West of the Southeast Comer of said Section; th~ce West 31.8 fed on said South Lne; thence deflecting 89 

d~ 31.7 minutes (a9°)1.7) to the right 209.7 feet; thence 90 degrees 52.8 minutes to the right 31.6 feet; Uld thence 
?nou. .... . .. .n ,<? · '.n. . . r. "" . 

The follOWing described land lying North 2nd West of the center line of the Duin.age Ditch running tluough the said 
land: The Northeut Quarter of the Southeast Quartl!l: of Section 6, Township 20 Nord\, Range 11 East of the lhird 

17-17-06-400-006 
PnnClpal Meridim, 2nd tht East 23.572 aces of the North fUJf of Section 6, Township 20 North, Range 11 East of 

Osterbur, Herbert:and Betty TION Ogd." RllE 6 4<> TItUST, 302 BENJAMIN oT ROYAL lL 61871 217-583-3063 
the Thud Pnncipal Meridian, described as fo llows: beginning at the Northeast Comer of said Section 6, thence West 
1337.5 feet, thence South 767.7 feet, thence East to the East line of said Section 6, th~ce N orth along the East lint of 
said Sectlon 6, 769.5 feet to the place of beginning. situated in Champaign County, illinois. 

nut part of the following described land lying South and East o f the centu line of. the Drainage Ditch running 

~Juough the Said land; The Northeast Quarter of the Southeast Quarter of Section 6, Township 20 North, Rnlge 11 
East ofth!! TIurd Principal Merldi2n, and the East 2.3.572 acres of the North half of Section 6. Township 20 North, 

17 _17 -06-400-007 Range 11 East of the Third Principal Meridian, described as follows: Beginning .at the Northeut Corner of said 
Osterbur, Herbert md 3etty TION Ogden RIlE 6 18 302 BENJAMIN ST ROYAL lL 6 187 1 217-583-3063 

Section 6, >:hence West 1337.5 f~t, thence South 767.7 feel, thence East to the East line of said Section 6, th~ce 

North llong the East lme of :;.a.id Section 6, 769.5 feet to the place of beginning, situated in Champ21gn County, 
lihnOlS. 

Correct Legal Description is as follows: The East half of the Northeast Quarter of Section 16. Township 20 North, 

17-18-16-200-002 
Range 14 West of the Third Principal Meridian, Champaign County, Illinois. Incorrect legal desciption is ofrl!Cord 

Peak, Carol Sage; Peu, Clifford; Crem, Helen; TION Ogden R14W 16 80 206 RIDGEVIEW ST DANVILLE lL 61832 217-548-2530 
SU"lce after 1972 (Township 21) The East half of the Northeast Quarter of SKtion 16, Township 21 North, Rnlge 14 
West of the Third Prinopal Meridian, Champaign County, Illinois. 

J 



Special US~ Permit - Parcels 

o Tht North Twmty-:s.U and Siny-m hundredths (26.66) acres of tile Northwest Qu2ftH (NW l,k) of the Southeast 

06-12-30-300-004 
Quarter (SE 1/ .. ) of Section TIUrty (30); and the North Twmty-m: and Sixty-sa hundredths (26.66) :lcres of the 

P!lugrruchel, Robl!rt and Dorene as Joint Tenants 
Northeast Quarter (NE I/.) afthe Southwest Quarter (SW %) of Section TIUrty (30), all in Township Twenty-one (21) 

TIlN Compromise R14W 30 53 866 E 2250 NORm RD OGDEN IL 61859 217-568-7823 

North, Range Fourteen (14) West of t1u Second Princip21 Meridian. 

The West 454.55 feet o f even width of the Northeast Qu:uter of Section 19, Township 21 North of the Base Line, 

Range 14 West of the Second Principal Meridian, also described as follows: Beginning at the Northwest Corner of 

sald Northeast Quartu; thmce South Odegrees07.0' East::l. dist2nce of2~623.3 feet along the WlI!:st Line of said 

06-12-19-200-002 Northeast Quarttr, thence South 89d~ees02. 0' East 454.65 feet along the South Line of s.ud Northeast Quarttr; Pflugrru.cher, Robert and DorUle as Joint Tmants TI1N Compromise R14W 19 28 866 E 2250 NORm RD OGDEN IL 61859 217-568-7 823 

thmce North 07degrees07.0' West 2,631.0 fed parall~ with said West l..i...,~ and thence North 9OdegreesOO.0' W~t 

454.55 feet along the North Line of said Northeast Quarter to the point of beginning; encompassing 27.414 acres, 

situated in Champaign County, illinois. 

The Southe.ast Quarte:r (SE '/ .. ) of the Southeast Quarta: (SE ',1..) of Section 1hirty (30); and the North Twenty-six and 

Sixty-six hundredths (26.66) acres of the Northwest Qu:uter (NW 1/ .. ) of the Southeast Quarter (SE '/ .. ) of Section 

1hirty (30); and the North Twenty-six and Sixty-six hundredths (2.6.66) acres of the Northeast Quarter (NE 't.) of the 

Southwest Quarter (SW l/.) o f Section Thirty (30), all in Township Twenty-one (21) North, R2nge Fourteen (14) West 

of the Second Principal Meric:fun; and commencing at the Southwest comer of the Northeast Quarter (NE 1/ .. ) of the 

Southeast Qu2lter (SE 1/.) of Section Thirty (30), Township Twmty-one (21) North, Range Fourtem (14) West of the 
06-12-30-400-003 Second Principal Meridian, thence North along the West property line of said Tract a distance of Four Hundred Siny- Pflugmacher, Robert and Dorme as Joint Tenants TI1N Compromise R14W 30 39 866 E 2250N OGDEN IL 61859 217-568-7823 

two (462) feet, thmce East a disUnce of Twenty (20) feet, thmce South a distance of Four hundred Sixty-two (462) 

feet, to the South line of said Tract, thence West Twmty (20) feet to the place of beginning. in Champaign County, 

illinois. EXCEPT COrJUnmc:ing at the Southeast Comer of Section 30, Township 21 North, R.ange 14 West of the 

Second Principal Meridian; thence North 300 feet; thence W~t 250 feet; thence South 300 feet to the South Section 

Line of said Section 30; thence East 250 feet to the point of beginning :all sltuated in Section 30, Township 21 North, 
"v. nf"" S. ,p, 'M. . rh ,r " m; 

The East 1082.75 feet of evm width of the W~t 1537.3 feet of even width of the Northwest Quarter of Section 19, 

Township 21 North of the Base Line, R2nge 14 W~t of the Second Principal. Meridi2t\, also described as follows: 

Begi.rmin.g on the North Line of said North~t Qu.uter I.. distance of 45455 feet East of the Northwes t Comer of said 

06-12-19-200-003 Northe.ast Quarter, th~ce South 9OdegreesOO.0' East 108275 feet along the North Line; thence Sou th Odegrees07 J1 Pflugnuchu, WLlliam TI1N Compromise R14W 19 66 333 EILER DR GIFFORD IL 61847 217-568-7823 

East 2649.25 feet p2lall~ with the W~t Line of said Northeast Quart~ thmce North 89degrees020' West 10S295 

feet along the South Line of said Northeast Quarttr; thmce North Odtgrees07.0' West 2631.0 feet parallel with said 

West Line to the point of beginning; mcompassing 65.624 acres, situated in Champaign County, illinois. 

Tho South .... , Quu"< (SE 'J.) of tho North .... ' Quu"< (NE 'J.) ofS.aion 31, Township 21 North, lUngo 14 W .. , 0 

06-12-31 -200~007 
the Second Principal Meridi2t\ in Champaign County, Dlinois; And The Northeast Quarter (NE I/.) of the Northeast 

Pollod, LaVeda Trust TI1N Compromise R14W 31 80 KALIN KOCHER, 2455 COUN1Y ROAD 2600 E PENFIELD IL 61862 217-841-1255 
Quarter (NE 1/ ... ) of Section 31, Township 21 North, R.2nge 14 West of the Second Principal. Meridi2t\ in Champaign 

County, illinois. 

The East one-third (E 1/3) of the North one-half (N 1/,) of Fractional Section 6, Township 20 North, R.2nge 14 West, 

of the Second Principal Meridian, in Champaign County, lliinois. EXCEPT Beginning at the Southeast Comer of the 

Northeast Quartu of Section 6, Township 20 North of the Base Line, Range 14 We:st of the Second Principal. 

17 -1 8-06-200-003 Meridi~ thence North 01 Degre~ OS.3 minute:s West (N'01degrees08.3\X.l) a distance of 50.95 feet along the East line Sogo. Rili «=u.ind., to Sogo. W.yno; Sogo. Duold; Sogo. Myron; &. TION Ogd"" Rl4W 6 42 APT 203, 2304A COUNTY ROAD 3000 N GIFFORD IL 61847 217-568-7570 

of said Quarter; thmce S88degre:es47.O'W 140.0 feet; thence S01degrees05.9'E 9S.0 feet; thence NSSdegrees47.O'E 140 

feet; and thence N01degrees03.4W 47.05 feet along the East line of the Southeast Quarter of said Section 6 to the 

point ofbe:ginning; encompassing 0.16 acre, more or less, situated in Ch.ampaign County,illinois. 

17 -18-05-1 00-001 
The West forty (40) acres of the Northwest Fractional Qua.rte:r of Section 5, Township 20 North, R2nge 14 West of 

Sage, Wayne and Roxie TION Ogden R14W 5 40 2545 COUN1Y ROAD 2400 N OGDEN IL 61~59 217~694-4558 
the Second Principal Meridian sltuated in the County of Champaign in the State oflllinois. 

17-18-06-200-002 
The West one-hali (W 1/,) of the East Two-thirds (E 2/3) of the North One-half{N' 1/,) of a Fractional Section 6, 

Sage, Wayne and Roxie TION Ogdm R14W 
Township 20 North, R2nge 14 W~t of the Second Principal Meridian in Champaign County, IDinois... 

6 42 2545 COUN1Y ROAD 2400 N OGDEN IL 61859 217 -694-4558 

Lot 3 of a Subdivislon of the Northeast Quarter of Section 9, Township 20 North, Range 14 West of the Second 

Principal Meridian., Cha.mpaign County, lllinois, as pu plat recorded in Book: "P" at page 50S, othe:rwise d~aibed as: 

Begi.rmin.g a.t the South~t comll!! of said Northeast Qu.uter of said S~on 9, thence West 40 cha.i:ns, the:oce North 15 

chains and 5S links, thence East 40 chains, thence South 15 chains and 5Slinks to the Point of Beginning. EXCEPT 

Tract 1: Part of Lot 3 of a Subdivision of the Northea..st It. of Section 9, Township 20 North, Range 14 West of the 

2nd PM, Champaign County, lllinois, described as follows: Commencing at the Southeast comer of the Northea.st I/. 
17-18-09-200-009 of said Section 9; thmce North 00 degrees, 00 minutes 00 seconds East along the East line of the Northeast 1/ .. of said Sanler , Robert and Joan Trusts TION Ogdm R14W 9 101 207 MCKINLEY, MILFORD IL 60953 (illS) 889-5366 

Section 9 for 4520 feet; thmce South 89 degrees 59 minutes 33 seconds We:st for 746 feet to the place ofbeginnin~ 

thence South 1 degree 09 minutes 14 seconds West for 209 feet; thmce South 89 degrees 59 minutes 33 seconds West 

for 209 feet; thence North 1 degree 09 minutes 14 seconds East for 209 feet; thence: North 89 degrees 59 minutes 33 

seconds Ea.st to the place of beginning. conta.ining 1.00 acres more or less. ALSO EXCEPT Tract II Commencing at 

the Southeast cornu of the Northeast 1/ .. of said Section 9, thence North 0 degrees 00 minutes 00 seconds East along 
th.F .. ,f th. 1\ ,rth. • . q T~ .. h ·. ~o Nnrth R , ,w. nfth-', ,p, 
The Northwest Qu:uter of Section 9. Township 20 North, R2nge 14 West of the Second Principal Meridian in 
Champaign County. Dlinois, except for railroad right of wzy and public right ofwzy. AlSO EXCEPT That part of the 

Northwest QuutII!l of Section 9, T oWDship 20 No~ R10ge 14 West of the Second Principal Meri~ situa.ted in the 

County of Champaign, St2te of illinois, more p.uticul2l1y described a..s follows: BegiruUng at the Southwest comer of 

Section 9, in Ogde:o Township, said section come:( being also Sta.bOQ 126+02.01 00 the ce:ote::d.ine of County Highway 

22, thence 4,890.15 feet Northe:rly along the section line betwem Section 9 and Section 8, said section line being also 
17-18-09-100-001 the centerline of County Hlghway 22, to St2tion 174+9216, thence deflecting 22 degrees 52 minute:s rod 56 seconds Scon, Robert Trust and Alslp Family Trust TION Ogd", R14W 9 160 107 ARROWHEAD LN HAlNESCJ1Y FL 33844 815-268-4279 

of ~e easterly 154.61 feet to Sta.tion 176+42.65 said location bei.og the pointof~cy of a curve of ndiw 763.94 

and conve:x to the Northwest and a true point of beginning. thmce Southeast to a point 50 feet measured 

perpendicul.uly right of said cmterline, thence 266.24 feet Northea..ste:cly along ::II. line p.uallel to 2nd 50 feet right of 

said centerline to a point.50 feet measured pe:rpendicularly right of Station 180+24.60, said location being also a point 

on the secbon line betwem Section 9 and Section 4, thmce Westerly along said section line to Station 180+03.5 on 
' rh o ,fro. nlv r-r..hw,v?2 rh, 'c. ~4<; 74 f_f S , rh. . ,f 

BeguuUng on the South Line of the Southwest Quartll!r of Section 30, Township 21 North of me Base Line. Rmge 14 

West of the Second Principal Meridian a disUnce of 790.3 feet ea..st of the Southwest Comer of said Southwest 

Qu.2ft~ thence North 00 degrees 11.9 minutes W~st (NOOdegrees11.9'VIJ 840.2 feet; thence SBBdegrees19.6'E 121.4 

06-12-30-400-005 fee~ tbmce NOOdegrees17.4'W 73.1 feet; thmce N89degre~S6.4·E 423.0 feet; thence: SOOdegret!s21.6'E 910.2 feet on Sjurs, Evelyn md Blue, Jo hn TI1N Compromise R14W 30 0 JG BLUE & EM SJUTS. 2311 COUN1Y ROAD 2000 E URBANA IL 61802 217-583-3133 

th e East une of the West half o f said Southe:a.st Qua.rter; and thence N9OdegreesOO.0'W 546.8 feet on the South Line 

of iaid Southeast QuMter to the point of beginning; encompassing 11.196 acres, situated in Champaign County, 

lllinois. 



Special Use Permit - Parcels 

&ginning at th~ Southeast Comer of th~ Southw~st Quartl!I of S~ction 30, Township 21 North of th~ Base Line, 

Rnlge 14 West ofth~ Second Principal Me:ridim; thence North 90 degTtC!:.S 00.0 minutes West (N9OdegreesOO.0Vl) a 

distmce of 266.0 f~~t on the South line of said Southwest Quarter. thence N56d~~~s28.3W 144.2 feet on th~ 

ceaterlioe of. daio.age ditch; tb~ce N46degreesI8.9' W 199.9 f~t on said ceatedine; tb~ce N11d~57.SW 166 . .3 

feet 00 said centWine; thence N1.3d~JYW 198.0 f~t on said centerline; th~ce N12degreesOS.OW 1962 f~t on 
said centerline; thenn Nl5degrees41.O'W 198.3 feet on said cl!I\tl!Ilin~; thenc~ N51d~gt~es49.7'W 239.1 feet on said 

06.12·30-300·008 cl!J"lterline; thence N59degIees55.O'W 2025 feet on said centfiline; thence N57degrees22.2'W 193.1 feet on said Sju~,Evdyn TIIN Compromise R14W 30 60 2331 COUNTY ROAD 2000 E URBANA IL 61802 2]7.694-4728 

nnterlim.; thence N44degrees47.8'W 164.3 feet on said centerline; thenc~ NOOd~grees25.O'W 378.9 feet on the West 

line of dle Wt lWf of said Soudlw~t Qu..ut.er. dleace S89deg:rees48.l 'E 1,3.38.1 feet panlld widl dle Soudlline of dle 

Northeast Quart~ of said Southwest Quarter; thence SOOdegyees23.O'E 1.6 feet on th~ West Line of the Southeast 

Quarter of said Section 3(}, thence S89degrees48.1'E 601.3 feet parallt:l with rhe South line of the Northwest Quarter 

of said Southeast Quarter; thence SOOdegrees 23.O'E 1,796.4 feet parallel with said West line; and the:nce 
'",,",I<n, ·So,,1h . ;rl 'nulh .1 ()" "'" In Ih , ,( h 

06· 12·31 · 400·001 
The Southwest Quarter of the Southeast Quarter of Section 31, Township 21 North, Range 14 West of the Second 

Sjuts, Evelyn TI IN Compromise R14W 
Principal Meridim, situated in the County of Champaign, in the State of illinois. 

31 40 2331 COUNTY ROAD 2000 E URBANA IL 61802 217·694.4728 

The Northeast Qu~ter of S!!ction 19, Township 21 North of the Base Lin!!, Range 14 West of the Second PrincipaJ 

Meridian, EXCEPT the W!!st 1537.3 fee t of even width thereof, AND EXCEPT a tract described as follows: 

06.12.19. 200-004 
Beginning at the Southeast Comer of said Northeast Quarter; thenc!! North 89degrees020' Wl!st a distance of 385.0 

Suits,Eric TIIN Compromise R14W 
feet aJong the South Line of said Northeast Quarter. thence North OdegreesOS.8' West 425.0 feet parallel with the East 

19 66 2655 COUNTY ROAD 2600 E PENFIEW IL 61862 217·595--0103 

Lin~ of said Northeast Quarter; thence South 89degrees02.0' East 385.0 feet paralleJ with said South Line; and thence 

South Odegrees05.S' East 425.0 feet along said East Line to the point of beginning. in Champaign County,lllinois. 

The North haJf(measured by acreage) of the following described Tract All that part of the Northwest Quarter of 
06.12.28. 100·002 Section 28, Township 21 North, Range 14 West of the Second Principal Meridim, situated in Champaign County, Suits,jeffrey TIIN Compromise R14W 28 63 2703 COUNTY ROAD 2500 N PEN FlEW IL 61862 217·595·5595 

Illinois, lying West of the right of way of the Chicago and Eastl!IJ1lllinois ~ilroad. 

The South half (measured by acreage) of the following described Tract All that part of the Northwest Quarter of 
06·12·28.100·003 Section 28, Township 21 North, Range 14 West of the Second PrincipaJ Meridim, situated in Champaign County, Suits, Kenneth TIIN Compromise R14W 28 63 2738 COUNTY ROAD 2600 N PENFIEW IL 61862 217 ·595--5542 

illinois, lying West of the right of way of the Chicago and Eastern illinois R.2ilroad 

The East one-h.a.lf of the NE 1/ .. and the NW 1/. of the NE II. of Section 29, Township 21 North. ~ 14 West of the 

Second Principal Meridian, EXCEPT therefrom that part lying Easterly of a line described as: beginning at a point on 

the South property line 40 feet Westerly of the Southeast comer of the NE I;;' of Section 29, said point bOng 40 feet 

left of Station 311 + 27 on the proposed ce:nterline for County Highway No. 22, Section 112-1-MFT; thence 

06·12·29·200·001 Northerly parallel to and 40 feet Westerly of said centerline, a distance of 2,628 feet to a point 40 feet left of Station Suits, Kenneth and Rosetta TIIN Compromise R14W 29 120 2738 COUNTY ROAD 2600 N PENFIEW IL 61862 217.595·5542 

337 +55 on said centerline; thence Northwesterly to a point of ending on the aisting South right of way line of 

Township Road (No. 1568), said point being 60 feet left of Station 337 + 46 on said centerline (said proposed 

centerline of Ch. No. 22 is also the East line of Section 29, in Champaign County, Illinois); excepting howevet the oil 

rights which are expressly reserved by the Grantor. 

06· 12·21 · 300.()()4 
The East h.a.lf of the Southwest Quarter of the Southwest Quarter of Section 21, Township 21 North, Range 14 West 

Suits, Kenneth and Rosetta TIIN Compromise R14W 
of the Second Principal Meridian. 

21 30 2738 COUNTY ROAD 2600 N PENFIEW IL 61862 217·595--5542 

06.10.24-300-002 The West Half of the Southwest Quarter of Section 24, Township 21 North, Range 10 East of the 1lUrd PrincipaJ 

Meridion. (P'" of 06.10-24-300-001) 
Suits, Knmeth and Rosetta TIIN Compromis~ RIOE 24 80 2738 COUNTY ROAD 2600 N PEN FlEW IL 61862 217·595·5542 

06·12·21·300.001 
The Southwest Quarter (SW '/ .. ) of the Southwest Quarter (SW 1/ .. ) of Section Twenty one (21) Township Twenty one 

Suits, Rosetta TI1N Compromise R14W 
(21) North, R2nge Fourteen (14) West of the Second Principal Meridian. 

21 120 2738 COUNTY ROAD 2600 N PENFIEW IL 61862 217·595·5542 

06·12·31· 100-004 
The East half of the Northwest Quarter of 5e<tion .31, Township 21 North. Range 14 West of the 2nd P.M, situated 

in Champaign County, illinois. 
Udovich, Carl and Jane TIIN Compromise JU4W 31 81 3526 BANlCVIEW DR JOLIET IL 60431 815·741·3026 

06·12.31·200-006 
The Southwest Quarter of the Northeast Quarter of Section 31, Township 21 North. R2nge 14 West of the Second 

Udovich, Carl and Jane TI IN Compromise R14W 
PrincipaJ Meridian, situated in Champaign COW1ty, lllinois. 

31 40 3526 BANlCVIEW DR JOLIET IL 60431 815·741·3026 

06· 12·31·200-005 
The North haJf of the West half of the Northeast Quarter of Section 31, Township 21 North, R.mge 14 West of the 

Second Principal Meridian, situated in Champaign County, lllinois. 
Udovi~ Carl and Jane TIIN Compromise R14W 31 40 3526 BANlCVIEW DR JOLIET IL 60431 815·741·3026 

The East One-half of said described tract 

Beginning on the Soum line of the North half of the Southwest Quarter of Section 25, Township 21 North, Range 10 

East of the Third PrincipaJ Meridian, 252.09 feet East of the Southwest Comer of the East haJf of the Northwest 

Qu.uter of said Soutbwest Qw..rtet. theace North 00 degrees 07 minutes 10 s~onds E..st2669.10 feet pu:a.l.lel with the 

West lines of said East half of the Northwest Quarter of the Southwest Quarter md of the East half of the Southwest 

06. 10·25·100-009 Quarter of the Northwest Quarter, thence North 89 degrees 59 minutes 45 seconds East 693.98 feet on the North line 
Uken, David md Danita 

of the South half of the Northwest Quart~, thmce South 00 degrees 00 minutes 00 seconds East 792.14 feet parallel 
TIIN Compromise RI0E 25 21 2146 COUNTY ROAD 2100N STjOSEPH IL 61873 (217) 694-4142 

with the East line of the West half of the Southeast Quarter of the Northwest Quarter, thence Southwesterly 117.69 

feet on a circular curve bearing to the left with a radius of 109.85 feet and a chord bearing of South 24 degrees 55 

minutes 05 seconds West, thence South 07 degrees 58 minutes 05 seconds East 428.45 feet, thence Southerly 95.88 

feet on a circular curve bearing to the right with a rawu::; of 498.72 feet md a chord bearing of South 01 d~ees 04 

minutes 10 seconds West, thence South 04 degrees 35 minutes 20 seconds West 1260.10 feet, and thence North 89 
I...,..,. 55 m;'m'., 50 ,econd, W.,t 607.B5 f~t on· . I Soulh .• In Ih ~n l ., ';h,.I.' 

06·11·31·4QO.OO2 
The East Half (E It,) of the Southeast Quarter (SE 1/ .. ) of Section Thirty-one (31), Township Twenty-one (21) North, 

Wa1.ker, Douglas; Kingston, Susan TIIN Compromise RllE 
Range Eleven (11) East of the Third PrincipaJ Meridian. in Champaign COW1ty, Illinois. 

31 80 llll STOCKHOLMRD PAXTON IT.. 60957 (217) 379·6810 

The Southeast Quarter of Section 29, Township 21 North, ~ge 14 West of the Second Principal Meridian, ucept 

06·12·29·400·008 the South 75 acres thereof, and except the Northeast Quarter oflhe Northeast Quarter of the Southeast Quarter, all Wl!IJ1er, Velma DIN Compromis~ Rl4W 29 75 312 PENNYLN PEOroNE IL 6046 8 815.469·4299 

situated in Champaign Count, illinois. 

All th.a.t put of the followingd~cribed real esta.te: The South J-hlf of f:D.CtiotW Section 6, Township 20 No~ R.ao.ge 
14 West of the Second Pnnopal Meridian. in Crumpllgtl County, illinois. EXCEPT the East Half of the Southeast 

Quut~ of said Sectioo 6, which li~ North o f the center of the open d~ ditch, which mtecsects the South Half 0 

said fractional Section 6. Al.3Q The West 27 . ..l() J.CII!S of~hat pl.rt o f the West Half of the Southwest Quarter" of 

17·18.06·300·005 
Section 6, Township 20 North. RMtge 14 West of the 3econd Principal Met idi:m in Champaign County,illinois, 

FuLk, Sylvia Revocable Trust TION Ogden R14W 6 84 POBOX 837 3TJOSE?H IT.. 61873 N/A 
whicb lie! South o f the ceatetofthe open ~ ditch., which intenecb the South J-hlf of said Sectioo 6. EXCEPT 

Beginning on the South Line of ';he Southwest Qull ter of Section 6, Towns:rup 20 North of the Base Line, ~ge 14 

West of the Second PnnnpaJ Meridian, 1. dlsunc~ '=if 279.0 f~~r. ~ast of the Southwest Comer of said Section; thence 

east 315.0 fed on :;aid South Line; thence northerly 415.0 f~et u nght angles; thence west 315.0 fed parallel with said 

South Line; and thence Southerly 415.0 feet to th~ POUlt of "t>eguming. 10 Champaign County, IDinois. 

10 



Special Us/!" Per mit - Parct!ls 

The South Half of chI! Southwest QuaJ(1!1 of Section 29. Township 21 North, ~ge 14 West of the Second Principal 

Mmdian, Ch:ampaign County, Illinois: EXCEPT Beginning on the West line of Section 29, Township 21 North of 
06-12-29-300-003 the Base Line, Rmge 14 West of the Second Principal Mmdian, 2 distance of 864.0 fee t North of the Southwest Hoveln, Gus Edwud ResidU2.1}' T ~t.am~ wy Trust & Ga..ce HovdJ T21N Compromise R14W 29 19 2518 COUNT{ ROAD 2600 E PENFIELD IL 61862 211-595-5521 

corn~ of said Section, thO'lce North 285.0 feet on said West lin!!, thence deflecting 91 °15' to the right 235.0 feet, 

thence South 285.0 feet, and thence Westerly 235.0 feet to the Point o f Beginning. in Champaign County,illinois. 

o 11 
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- - - - - - - ~rcels within 250 fe~lifornia Ridge Proje~ - - -
Parcd Id<:ntification Numb<:r Own<:r Addr<:ss City Stat<: Zip Cod<: 

. 06-10-24-100-003 ACKERMAN DERAlD 519 SMAINST GIFFORD IL 61847 
06~ 10-24-3oo-oo3 ACKERMAN DERAlD 519 S MAIN ST GIFFORD IL 61847 
06-12-21-300-003 ACKERMAN DERAlD 519 SMAINST GIFFORD IL 61847 
17-18-09-400-001 ADEN'RICHARD 1970 COUNTY ROAD 2400 E . ST]OSEPH IL 61873 
17-18-05-400-004 ALBERS ANNA A . 2304A COUNTY ROAD 3000N APT 107 GIFFORD IL 61847 
1?-Il\.-05-.4OO-oo3 ALBERS CARL W 2304A COUNTY ROAD 3000N APT 107 GIFFORD IL 61847 
06:12-29-200-003 ALB;ERSorCK PO BOX 213 ROyAL IL 61871 
06-1.2-29-300-001 !>LBERS DICK PO BOX 213 ROYAL IL 61871 

. 96-12-29-.200-004 ALBERS FARM . KING SANDRA, PO BOX 562 STIOSEPH IL 6~873 

17-18-05-200-004 ALBERS FARMS SANDRA] KING, PO BOX 562 STjO$EPH IL 61873 
06-12-20-400-009 BABB MICHAEL 2635 COUNTY ROAD 2700 E PENFIELD IL 61862 
06-12-20-400-010 BABB MICHAEL 2635 COUNTY ROAD 2700 E PENFIELD IL 61862 
06-12-28-200-009 BABB MICHELE 2635 COUNTY ROAD 2700 E PENFIELD IL ·61862 
06-12-17-200-005 BABB MICHELE K 2635 COUNTY ROAD 2700 E PENFIELD IL .61862 
06-11-31-200-003 B,LUE fOHN G . 2148 COUNTY ROAD 2650 E OGDEN IL . 61.859 
06-12-30-300-007 BL,UETOHNG 2148 COUNTY ROAD 2650 E OGDEN IL 61859 
06-12-30-400-006 BL.uE]OHNG 2148 COUNTY ROAD 2650 E OGDEN IL 61859 
06-12-32-100-003 BRADY WILLIAM D 2482 COUNTY ROAD 2600 E PENFIELD IL 61862 

17-18-04-200-00 1 BRITT ALFRED F 2767 COUNTY ROAD 2400 N OGDEN IL 61859 
17-18-09-200-006 BRITT ALFRED F 2767 COUNTY ROAD 2400 N OGDEN IL ' 61859 

17-18-04-400-094 . . BjUTTINEZ K 2333 COUNTY ROAD 2800 E . OGDEN IL ' 61859 
17-18-04-400-006 . BRIiT WII,LIAM C 5813 S STATE ROAD 46 TERRE HAUTE IL 47802 

17-18-09-200.004 BRITTWILLIAM C 5~13 S STATE ROAD 46 TERRE HAUTE IN 47802 

17-18-09-200-005 BRITT WILLIAM C · 5813 S STATE ROAD 46 TERRE HA!JTE IN 47802 

17-18-04-300-005 BRITf WILLIAM C 5813 S STATE ROAD 46 TERRE HAUTE IN 47802 

0§~12-29-400_009 BRUIN JUS FAMILY LTD PART 7723 VI STUENKEL RD FRANKFORT IL 60423 
06-12-33-101-002 BRUNS CLAUS J TRUSTB;E 2494 COUNTY ROAD 2700 E PENFIELD IL 61862 

17-18-0~3oo-oo4 BUCK SAMUEL] & RANAE K 2725 COUNTY ROAD 2400 N OGDEN IL. 61859 

,06-12-28-200-002 Bl,JCKSTEVE 609 BA YSHORE DR m FT LAUDERDALE FL 33394 

· 06-1.2-28-2OO-Q08 BUCK STEVE 609 BAYSHOREDRAPT9 FT LAUDERDALE . FL 33304 

06-12-29-100-004 BUCK THOMASH 2321 COUNTY ROAD 2900 N GIFFORD IL 61847 

17-18-07~ 100-oo2 BUHR HERVIN R 1716 CORONADO DR CHAMPAIGN IL 61820 

06-10-36-100-012 BuHR «ENNETH 21.66 COUNTY ROAD 2500 N THOMASBORO IL 61878 

06-12-31-400-002 BUHRMARIE 2594 COUNTY ROAD 2400 N PENFIELD IL 61862 

06.-10-25-200-006 BUHRMARIEL 2594 COUNTY ROAD 2400 N PENFIELD IL 61862 

17-18-07-200-002 BUHR MARIE L 2594 COUNTY ROAD 2400 N PENFIELD IL 618,62 

17-18-09-400-007 BUHRMARIEL 2594 COUNTY ROAD 2400 N PE;NFIELD IL 61862 

.06-10-25:100-004 BUHR RUSSELL & MARILYN 2594 COUNTY ROAD 2300 E G IFFORD IL 61847 

06-1O~36-1oo-011 BUHR RUSSELL & STEVE 2594 COUNTY ROAD 2300 E GIFFORD IL 61847 

06' 10-25-100-005 .BUHR RU:SSELL K 2594'COUNTY ROAD 2390 E GIFFORD IL 61847 . . 

09~12-30-3QO-OQ6 BUHR~RNON 2152 COUNTY ROAD 2400 N ST]OSIj:PH IL 61873 

06-10-25-200-005 BUHR VERNON & WILMA 2152 COUNTY ROAD 2400 N ST fOS;EPH IL 61873 

p-18-07-2oo-008 BUHR VIj:RNON R 2152 COUNTY ROAD 2400 N ST] OSEPH IL 61873 

17 1 8-09-~00-003 BUSBOOM GLEN L 2756 COUNTY ROAD 2200 N OGDEN IL 61859 

17 18-09-300-004 BUSBOOM GLEN L 2756 COUNTY ROAD 2200 N OGDEN IL 61859 

17-18-09-300-00;; BUSBOOM GLEN L & BILLIE] 2756 COUNTY ROAD 2200 N OGDEN IL 61859 

06-1O-25-3QO-00~ BUSBOOM LUELLA 2258 CO~ ROAD 2500 N ST]OSEPH IL 61873 

06-10-26-400-005 BUSBOOM LUELLA 2258 COUNTY ROAD 2500 N ST fOSEPH IL 61873 
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Parcels within 250 feet of California Ridge Project 

Parcel Identification NUJIlber Owner Address City State Zip Code 
06-10-25-300-003 . BUSB.OOM. MAURY POBOX 131 ROYAL . IL 61871 
06-12-30-200-002 CAIN DANIEL j 2567 COUN1Y ROAD 2600 E PENFIELD IL 61862 
06-12-28-300-001 CAIN STEPHEN POBOX 103 PHILO · IL 61864 
06-10-24-400-007 CAMP PATRICIA 511 LINDEN DR STJOSEPH IL 61873 
06-11-19-300-001 CAMP PATRICIA 511 LINDEN DR STJOSEPH IL 61873 
17 -18-05-3OO-0P2 CARLSON JULIE CO TRUSTEE 3827 E WHIPPOORWILL LANE BYRON IL 61010 
17-18-06-400-010 CARLsON JULIE CO TRUSTEE 3826 E WHIPPOORWILL LANE . BYRON IL 61010 
17-18-06-400-011 CARLSON JULIE CO TRUSTEE 3828 E WHIPPOORWILL LANE BYRON IL 61010 
06-12-33-200-010 CARTER ROGER N 2562 COUN1Y ROAD 3000 N PENFIELD IL .61862 
06-12-30-100-001 CLIFFORD ROSE ANN RIDEN MARY C, 2008 SUNVIEW DR CHAMPAIGN IL 61821 
06-11-30-400-001 CLIFFORD ROSEANN 2008 SUNVIEW DR CHAMPAIGN IL 61821 

06-12-17-100-003 CORNELIUS ELDRED J 2673 COUN1Y ROAD 2800 N PENFIELD IL 61862 

06-12-17-300-003 CORNELIUS JANET D 2673 COUN1Y ROAD 2800 N PENFIELD IL 61862 

17-18-09-400-008 CRAWFORD DIANE T 2782 COUN1Y ROAD 2200 N OGDEN IL 61859 

17-18-04-400-002 CUNNINGHAM KEITH & CYNTHIA 301 E MAIN ST, PO BOX 96 ROYAL IL 61871 

17-18-09-200-001 CUNNINGHAM KEITH & CYNTHIA 301 E MAIN ST, PO BOX 96 ROYAL IL 61871 

17-18-07-400-006 DALTON ROBERT OWEN & PAULA 2598 COUN1Y ROAD 2200 N STJOSEPH IL 61873 

06-12-18-300-002 DEPASQUE EDWARD 261 N OAKST ELMHURST IL 60126 

06-12-21-100-001 DORSEY CATHERINE R 2704 COUN1Y ROAD 2700 N PENFIELD IL 61862 

06-12-21-100-002 DORSEY CATHERINE R 2704 COUN1Y ROAD 270 ON PENFIELD IL 61862 
17-18-08-400-003 DUITSMAN MARTIN PO BOX 62 ROYAL rr... 61871 

17-18-17-276-008 DUITSMAN MARTIN PO BOX 62 ROYAL IL 61871 

06-12-30-400-005 . E&JFARMS UG BLUE & EM SJUTS, 2311 COUN1Y ROAD 2000 E URBANA IL 61802 
06-11-30-300-001 EDWARDS ANNETTE BRYA BUSEY AG SERVICES, POBOX 107 LEROY IL 61752 

06-10-24-200-003 F & W FARMS INC 2666 COUN1Y ROAD 2400 E GIFFORD IL 61847 

06-11-19-400-001 F & W FARMS INC 2666 COUN1Y ROAD 2400 E GIFFORD IL 61847 
17-18-16-400-001 FIREBAUGH RUTH F 3012 GOLF TER DANVILLE IL 61832 
06-11-30-300-003 FISCUS JOHN & KAY 105 THOMAS DR STJOSEPH IL 61873 

06-10-23-200-011 FLESNER HARM 1432 BIRCH DR RANTOUL IL 61866 

17-18-06-300-005 FLESSNER SYLVIA PO BOX 837 STjOSEPH IL 61873 
06-11-31-200-002 FOSTER LARRY 28012 STATE ROUTE 49 ARMSTRONG IL 61812 
17-18-08-100-001 FRANZEN AW3ERT J . 300 HENSON DR, PO BOX 206 BROADLANDS IL 61816 
06-12-29-100-002 FRANZEN THEA TRUST . 831 CORD9OOE TOLONO IL 61880 
06-10-35-200-010 FRE.£D GLADYS 1415 COUNTRYSIDE PL CHAMPAIGN IL 61821 
17-18-05-300-004 FRERICHS DOUGLAS 2634 COUN1Y ROAD 23.00 N OGDEN IL 61859 
17-18-05-300-006 FRERICHS DOUGLAS A 2364 COUN1Y ROAD 2300 N OGDEN IL 61859 
17-18-06-300-004 FRERICHS GREGORY 2506 COUN1Y ROAD 2300 N OGDEN IL 61859 
06-12-19-400-003 FRERICHS GREGORY L 2506 COUN1Y ROAD 2300 N OGDEN IL 61859 
06-11-30-300-004 FRERICHS HERBERT & LOIS 305 E CHURCH ST ROYAL IL 61871 
06-12-17-400-002 FRERICHS JIMMY C PO BOX 418 GIFFORD IL 61847 
06-10-25-100-002 FRERICHS KEITH L PO BOX 174 ROYAL IL 611171 
06-10-25-100-006 FRERICHS KEITH L PO BOX 174 ROYAL IL 61871 
06-12-31-100-003 FRERICHS LARRY 2474 COUN1Y ROAD 2500 E Pffi:lFIELD IL 61862 
06-11-30-100-007 FRERICHS LOIS A 305 CHURCH ST, PO BOX 25 ROYAL IL 61871 
17-17-06-200-001 FRERICHS TIMOTHY R 2453 COUN1Y ROAD 24O<i N STTOSEPH IL 61873 
06-12-19-300-004 FRUHLING JOHN 2499 COUN1Y ROAD 2600 N PENFIELD IL 61862 
06-11-30-200-004 FRUHLING JOHN T. 2499 COUN1Y ROAD 2600 N PENFIELD IL 61862 
06-12-19-400-002 FRUHLING LORETTA FRUHLING FARM, 2543 COUN1Y ROAD 3200 N PENFIELD IL 61862 
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- '- - - - - - ~rcels within 2S0 fe~lifornia Ridge Proje~ - - - -
Parcd Identification Number Owner Address City State Zip Code 
06-12-19-300-005 FRUHLING LOUISE 31361 N 750 EAST RD POTOMAC IL 61865 
06-12-19-100-002 G & E FARMS INC PO BOX35 GIFFORD IL 61847 
06-12-20-100-001 G AND E FARMS INC. PO BOX 35, 502 S MAIN ST GIFFORD IL 61847 
06-12-20-300-002 GATES MARSHA S PO BOX 704 TOLONO IL 61880 
17-18-16-200-002 GREEN HELEN 206 RIDGEVIEW ST DANVILLE IL 61832 
06-10-25-100-008 GRONEWALD ROGER 508EMAIN POBOX 117 ROYAL IL 61871 
96-11-18-400-001 HANNAGAN MARY JANICE PO BOX 490 GIFFORD IL 61847 
17-17-06-400-004 HARMS DELORES ANN TRUSTEE POBOX87 ' ROYAL IL 61871 
17-17-06-400-005 HARMS DELORES ANN TRUSTEE PO BOX 87 ROYAL IL 61871 
27-16-12-200-003 HARMS DELORES ANN TRUSTEE PO BOX 87 ROYAL IL 61871 
17-18-06-100-001 HARMS MARVIN J & BERNITA A TRUSTEES, 2592 COUNTY ROAD 2145 N ST JOSEPH IL 61873 
17-18-06-300-003 HARPER TIMOTHYD 2528 COUNTY ROAD 2300 N OGDEN IL 61859 
06-12-21-200-011 HEDRICK CHARLES 2775 COUNTY ROAD 2700 N PENFIELD IL 61862 
06-12-32-300-001 HEEREN WENDY M 50 MAYWOOD DR DANVILLE IL 61832 
06-12-33-300-004 HEINZ WILLIAM A 2746 COUNTY ROAD 2400 N PENFIELD IL 61862 
17-18-08-300-002 HENDERSON BEN & JILL 2651 COUNTY ROAD 2150 N OGDEN IL 61859 
17-18-08-400-004 HENDERSON BEN & JILL 2651 COUNTY ROAD 2150 N OGDEN IL 61859 
06-10-25-200-003 HINRICHS ERNA M 1037 ENGLEWOOD DR RANTOUL IL 61866 
17-17-07-200-007 HINRICHS MILDRED LA VEDA CLEM, 1982 COUNTY ROAD 2100 N URBANA IL 61802 
17-17-06-300-002 HINRICHS TRUST MILDRED LA VEDA CLEM, 1982 COUNTY ROAD 2100 N URBANA IL 61802 
17-17-06-400-002 HINRICHS TRUST MILDRED LA VEDA CLEM, 1982 COUNTY ROAD 21,00 N URBANA IL 61802 
17-17-07-100-001 HINRICHS TRUST MILDRED LA VEDA CLEM, 1982 COUNTY ROAD 2100 N URBANA IL 6 1 80~ 

, 27-16-01-400-004 HINRICHS TRUST MILDRED LA VEDA CLEM, 1982 COUNTY ROAD 2100 N URBANA IL 61802 
06-12-28-~00-007 HOVELN CL!\AS E 2971 COUNTY ROAD 2700 E PENFIELD IL 61862 

, 06-12-'29-100-001 HOVELN EDGAR E 408 MORAINE DR RANTOUL IL 61866 
, 06-12-30-400-001 J:IOVELN EDGAR E 408 MORAINE DR RANTOUL IL 61866 
96-12"28-200-006 HOVELN GARY , 2518 COUNTY ROAD 2600 E PENFIELD IL 61862 

, 0,6-12-29-300-004 HOVELN GARY, 2518 COUN;rY ROAD 2600 E PENFIELD IL 61862 

06c 12-29-300-003 HOVELN GARY D TRUSTEE 2518 COUNTY ROAD 2600 E PENFIELD IL 61862 

06- 1 2~33-2oo-oo2 HOVELN HAROLD E, PO BOX 134 ROYAL IL 61871 
, , 

06- 10~35-400-oo7 J-IULs LYNN 2273 COUNTY ROAD 2400 N STJOSEPH IL 61873 

06-10-26-200-009 HULSVERAE 301 NMAIN GIFFORD IL 61847 

17-17-07-200-004 ' IDEUS ALFRED 2124 COUNTY R,OAD 2400 E STJ OSEPH IL 61873 

96- 1 1_3Q~ 1 00-004 ' IDEUS ALFRED & LORINE 2124 COJ)NTY ROAD 2400 E ST]OSEPH IL 61873 

, 06-10-36-100-009 ', IPEUSEARL 508 N WESTST GIFFORD , .IL 61847 

06-1 0-3~- IOO~010 .IDEUSEARL 508NWESTST GIFFORD IL 61847 

Q6- 10-36-2oo-001 IDEUSEARL 508N WEST ST GIFFORD IL 61847 

06-JO-36~200-096 lOEUSEARL 508NWESTST GIFFORD IL 61847 

: 06-1O-36-3oocOO7 " IDEUS,EARL 508NWESTST G IFFORD IL 6184( 

06- iO-36-3oo-oo8 lOEl,ISEARL 508NWESTST 9IFFORD IL 6~847 

" 27-16-01-400-006 lOEUS EA.RL 508, N WEST ST G IFFORD !L 61847 

27 -1 ~-O 1-409-0:08 lOEUSEARL ?08NwEsTST GIFFO~ IL 61847 

06-11-30-406-003 lOEU~ MARVIN ,401 EQEN PARK DR Rfu'lTOUL IL 61866 

06-1 1-30-100-005 IDEl,ISMARVIN & PAM , 401 EDEN PARK DR RANTOUL IL 6186q 

06-11~30-2oo-oo7 IDEUS M:\RVIN & PAMELA 401 EDEN PARK DR RA.'1TOUL IL 61866 

06-11-30-200-008 lOELis MARVIN & PAMELA 401 EDEN PARK DR RA.'1TOUL IL 61866 

06-10-36-200-008 lDEUSROYCE 2229 COUNTY ROAD 2600 N G IFFORD IL 61847 

06-11 -19-400-003 IDEUS ROYCE & SHAUNA 2229 COUNTY ROAD 2600 N GIFFORD IL 61847 
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17-18-07-100-003 IHNENBETIY 1909 COUNTY ROAD 2800 N RANTOUL IL 61866 

06-12-19-300-002 IHNENDALEP 2612 COUNTY ROAD 2500 E PENFIELD IL 61862 

06-12-29-100-007 IHNEN DELBERTW 2574 COUNTY RD 2800N . PENFIELD IL 61862 
06-12-32-200-002 ILLINI FS INC 1509 E UNIVERSITY AVE URBANA IL 61802 
06-12-28-200-010 IRVIN CAROL 2563 COUNTY ROAD 28ooE, PO BOX 82 PENFIELD IL 61862 
06-12-30-200-001 I JARBOE MICHAEL D 2792 COUNTY ROAD 2400 N PENFIELD IL 61862 
06-12-33-300-002 ARBOE MICHAEL D TRUST & I JARBOE EILEEN V TRUST, 2792 COUNTY ROAD 2400 E PENFIELD IL 61862 
06-12-33-300-003 JARBOE MICHAEL D TRUST & I JARBOE EILEEN V TRUST, 2792 COUNTY ROAD 2400 E PENFIELD IL 61862 
06-12-33-400-001 JARBOE MICHAEL D TRUST & I TARBOE EILEEN V TRUST, 2792 COUNTY ROAD 2400 E PENFIELD IL 61862 
06-12-33-400-002 JARBOE MICHAEL D TRUST & JARBOE EILEEN V TRUST, 2792 COUNTY ROAD 2400 N PENFIELD IL 61862 
06-12-32-100-004 JARBOE mOMAS 17122 SE 60m ST BELLEVUE WA 98006 
06-12-29-400-010 JOHNSON AARON & BARBARA 2545 COUNTY ROAD 2700 E PENFIELD IL 61862 
06-1 1-19-200-011 JOHNSON MARVIN J 2667 COUNTY ROAD 2500 E PENFIELD IL 61862 
06-11 30-100-011 JOHNSON ROY P 2640 COUNTY ROAD 2500 E PENFIELD IL . 61862 
06-12-19-400-004 . JOHNSON ROY P 2640 COUNTY ROAD 2500 E ' PENFIELD IL 61862 
06,12-28-400-007 JOHNSON ROY P 2640 COUNTY ROAD 2500 E PENFIELD IL 61862 
06-12-19"100-003 -JOHNSON ROY P 2640 COUNTY ROAD 2500 E PENFIELD IL 61862 
06-11-31-400-003 : TONES JILL 319 S GARRARD ST RANTOUL IL 61866 
06-11-31-300-002 JONES JILLS 319 S GARRARD ST RANTOUL IL 61866 

06-10-24-400-006 KEAGLE HAROLD & DONNA 2360 COUNTY ROAD 2600 N .GIFFORD IL 61847 

17-18-16-100-006 KEIGHER EDWARD P 20274 W KAHlER RD WILMINGTON IL 60481 

06-12-28-200-004 KELLY MICHAEL & LAURA 2763 COUNTY ROAD 2600 N PENFIELD IL 61862 

06-10-36-400-007 KOPMANN CEMETERY ASSOICATI EDGAR HOVELN, 408 MORAINE DR RANTOUL IL 61866 

06-10-23-400-003 KOPMANN ESTHER 2304 A COUNTY ROAD 3000N APT 105 GIFFORD IL 61847 

06-10-36-400-006 KOPMANN JUDITI-I PO BOX7 ROYAL IL 61871 

06-11-31-300-001 KOPMANN JUDITI-I E BOX 7 ROYAL IL 61871 

06-10-36-200-003 KOPMANN LEROY W 117 SUSAN DR DWIGHT IL 60420 

06-10-36-400-005 KOPMANN LEVI 2439 COUNTY ROAD 2400 E STJOSEPH IL 61873 

06-10~23-4OO-oo4 . KopMANN MERLE D 2601 COUNTY ROAD 2600 N GIFFORD IL 61847 

06-12-33-176-001 LEE mOMAS G 2308 NAPLES CT CHAMPAIGN IL 61822 

17-18-16,200-001 LEUER JOHN E & MARIE C 4S718 HARTERRD SUGARGRDVE IL 60554 

06-12-33-126-002 LONG ROBERT G PEARLST BLUFFS IL 62621 

17-18:05"400-009 LOSCHEN ARNO~ & DELORES TRUSTEE, 2654 COUNTY ROAD 2400 N OGDEN IL 61859 

06-12-32-400-001 LOSCHEN ARNOLD & DELORES A TRUSTEES, 2654 COUNTY ROAD 2400 N OGDEN IL 61859 

17-18-05-400-005 LOSCHEN ARNOLD A..& DELORES TRUSTEES, 2654 COUNTYROAD 2400 N OGDEN IL 61859 

06-12-32-300-003 LOSCHEN ARNOLD E & DELORES TRUSTEES, 2654 COUNTY ROAD 2400 N OGDEN IL 61859 

06-12-32-400-002 LOSCHEN ARNOLD E & DELORES 2654 COUNTY ROAD 2400 N OGDEN IL 61859 

i 7-18-05-400-008 LQScHEN BRIAN 2692 COUNTY ROAD 2300 N OGDEN IL 61859 

06-12-32-200-001 LOSCHEN BRIAN A 2692 COUNTY ROAD 2300 N OGDEN IL 61859 

1 7-1~05-400-01O LOSdlliN BRIAN A 2692 COUNTY ROAD 2300 N OGDEN IL 61859 

06-12-32-300-002 LOSCHEN DELORES & ARNOLD E TRUSTEES, 2654 COUNTY ROAD 2400 N OGDEN IL 61859 

17-18-05-200-006 LOSCHEN MARK 2455 COUNTY ROAD 2050 N STJOSEPH . IL 61873 

17-18,08-400-005 LOSCHEN RANDALL & DEANNA 2629 COUNTY ROAD 1800 N OGDEN IL 61859 

17-18-07-300-003 LOSCHEN WILLIAM G 2128 COUNTY ROAD 2640 E 'OGDEN IL 61~59 

17-18-08-200-002 LUDWIG JOHN 2656 COUNTY ROAD 2150 N OGDEN IL 61859 

17-18-04-300,002 LUDWIG JOHN & ERNA 2656 COUNTY ROAD 2150 N OGDEN IL 61859 

17-18-0.8-100-006 LUDWIG JOHN &ERNA 2656 COUNTY ROAD 2150 N OGDEN IL 61859 

17_18-08-200-001 LUDWIG J OHN & ERNA 2656.COUNTY ROAD 2150 N OGDEN IL 61859 
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17-18-08-200-003 LUDWIG JOHN & ERNA 
06-12-33-151-001 MADIGAN DENNIS D 

06-12-28-400-005 MANNMARYL 
06-12-28-400-008 MANNMARYL 
17-18-18-200-009 MARKESE SHARIL YN 
"17-18-06-300-006 MCCAR1NEY MARLYS 
06-10-25-100-003 MENNENGA DARRELL & MARILYN 
17-18-17-101-004 OLSON MILDRED 
17-18-06-400-006 OLSONORYW 
06-12-28-300-004 ONEIL MICHAEL P 
06-12-28-400-002 ONEIL MICHAEL P 
17-18-07-400-005 OSTEBUR FRANK R. 
17-18-16-100-001 OSTEBURHELENA J 
17-18-08-300-005 OSTERBUR DAVID 
17-18-08-300-004 OSTERBUR E ILERT 
17-18-07-400-001 OSTERBUR EILERT H 
17-18:07-400-002 OSTERBUR ERNEST W 
17-18-08-100-004 OSTERBUR ERNEST W 

06-12-21-400-005 OSTERBUR ERNEST W & 

06-10-24-100-002 OSTERBUR FRANK C 

17-17-06-400-007 OSTERBUR HERBERT r 
17-17-06-400-006 OSTERBUR.HERBERTJ & BETTY 
06-12,21-400-002 O~RBUR IRENE K 

17-18'06-400-012 OSTERBUR IRREV TRUST 
p~ 18-08-100-005 OSTERBUR JANET R 
17 -18~07-200-004 OSTERBUR LA VERNE I 
17~18-07,2oo-oo5 OSTERBUR LOUIS M 

P-18:07~4OO-003: OSTERBl}R LOUIS M 

F-~8-09-3OO-002 OSTERBUR LOWELL W 

17-18-09,390-006 OSTERBl}R LOWELL W 

17, 18-08-300-003 OSTERflUR MARCIA A 
06.-12-28-300-005 .. PETERSON KEITH 

06-12-30-400-004 PFLUGMACHER MICHAEL R 

06-12_19-200-002 PFLUGMACHER ROBERT 

06-12-30.300-004 PFLUGMi\.GIER ROBERT 

06-12-30c4OO-oo3 . PFLUGMACHER ROBERT 

Oq-12-19-2oo-003 . PFLUGMACHER WILLIAM E 

17-17-07-200-003 PHELPS DENVER R 

06-i2-31,2oo-oo7 POLLOCK LA VEDA TRUST 

06-11-19-200-002 RADEMACHER ERNEST 

06-12-18-300-001 RADEMACHER FARMS INC 

06-12-18-400-005 RADEMACHER FARMS INC 

06-12: 17 400-003 RASMUSSEN ALAN G 

17-17-06-300-003 RAUP RONALD L 

06-12-32-100-002 RJ? WLINGS DELORES ANN 

17-18-08-400 006 RISLEY JASON & NICHOLE 

06-12-29-400-006 ROTRAMEL JAMES S 

0~-12-17 200-006 SAGE MARILYN 

-----Parcels within 250 feet of California Ridge Project 

Address 

2656 COUNTY ROAD 2150 N 

18877 MEDFORD 

2778 COUNTY ROAD 2500 N 
2778 COUNTY ROAD 2500 E 
810 S RAVEN RD 
1113 ASCOT DR 

5205 BEECH RIDGE RD 
OLSON RON, POBOX 202 
HENRICHS NICOLE T, 2367 COUNTY ROAD 2600 E 
PO BOX 236 
PO BOX 236 
2191 COUNTY ROAD 2500 E 
PO BOX 175 
1628 COUNTY ROAD 2400 N 
PO BOX 42 
PO BOX 42 
2266 COUNTY ROAD 2600 E 
2266 COUNTY ROAD 2600 E 

IRENE K, 2266 COUNTY ROAD 2600 E 
PO BOX 237 

302 BENJAMIN ST 
TRUST, 302 BENJAMIN ST 
2266 COUNTY ROAD 2600 E 

-

JULIE CARLSON TRUSTEE, 3828 E WHIPPOORWILL LANE 
PO BOX 214 

2293 COUNTY ROAD 2600 E 
2293 COUNTY ROAD 2600 E 
~3 COUNTY ROAD 2600 E 
2115 COUNTY ROAD 1200 E 
2115 COUNTY ROAD 1200 E 
500 S MONTGOMERY ST APT 208 
2522 COUNTY. ROAD 2700 E 

2503 COUNTY ROAD 2600 E 
866 E 2250 NORTH RD 
866 E 2250 NORTH RD 
866 E 2250N 
333 EILER DR 

2465 COUNTY ROAD 2300 N 
KALIN KOCHER, 2455 COUNTY ROAD 2600 E . 

107 NORTH POINTE DR 
2853 COUNTY ROAD 2600 E 

2853 COUNTY ROAD 2600 E 

2656 COUNTY RPAD 2700 N 
2370 COUNTY ROAD 1600 E 

2627 COUNTY ROAD 2500 N 

2237 COUNTY ROAD 2700 E 
2549 COUNTY ROAD 2700 E 

374GIBB~DR 
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OGDEN IL 61859 

BEVERLY HILL MI 48025 

PENFIELD IL 61862 

PENFIELD IL 61862 

SHOREWOOD IL 60431 

RANTOUL IL 61866 

NASHVILLE 1N 37221 
ROYAL IL 61871 
OGDEN IL 61859 

PHILO IL 61864 

PHILO IL 61864 
ST. JOSEPH IL 61873 
ROYAL IL 61871 
THOMASBORO IL 61878 
ROYAL IL 61871 

ROYAL IL 61871 
OGDEN IL 61859 

OGDEN IL 61859 

OGDEN IL 61859 
GIFFORD IL 61847 

ROYAL IL 61871 

ROYAL IL 61871 

OGDEN IL 61859 

BYRON IL 61010 

STJOSEPH R 61873 
. OGDEN IL 61859 

OGDEN IL 61859 
OGDEN IL 61859 

CHAMPAIGN IL 61822 

CHAMPAIGN IL 61822 

BREMEN IN 46506 

PENFIELD IL 6 1 86~ 

PENFIELD IL 61862 

OGDEN IL 61859 
OGDEN ' rL 61859 

OGDEN IL 61859 

GIFFORD IL 61847 . 

OGDEN IL 61859 

PENFIELD IL 61862 

GIFFORD IL 61847 

PENFIELD IL 61862 

PENFIEJ,D IL 61862 

PENFIELD IL 61862 

THOMASBORO IL 61878 

PENFIELD IL 61862 

OGDEN IL 61859 

PENFIELP IL ~ 1 ~62 

RANTOUL IL 61866 



Parcels within 250 feet of California Ridge Project 

Parcel I dentification Number Owner Address City State Zip Code 

17-18-06-200-003 SAGEREKA APT 203, 2304A COUNTY ROAD 3000 N GIFFORD IL 61847 

17-18-05-100-001 SAGE WAYNE 2545 COUNTY ROAD 2400 N OGDEN IL 61859 

17-18-06-200-002 SAGEWAYNEL 2545 COUNTY ROAD 2400 N OGDEN IL 61 859 

17-18-09-200-009 SATTLER JOAN R 207 MCKINLEY, MILFORD IL 60953 

17-18-09-200-008 SA TILER THOMAS R 2253 COUNTY ROAD 2800 E OGDEN IL 61859 

06-12-20-300-001 SCHOOLEY WINIFRED . SCHOOLEY MILDRED F, 7822 ZUNI ST DENVER CO 80221 

17-18-09-100-OCll SCOTT ROBERT P 107 ARROWHEAD LN HAINES CITY FL 33844 

06-11-19-200-012 SEVERlNS GENE & CAROL 521 S MAIN ST GIFFORD IL 61 847 

06-11-19-200-008 SEVERlNS GENE N 521 S MAIN ST GIFFORD IL 61 847 
06-12-20-200-001 SEVERlNS GENE N 521 NMAIN GIFFORD _ IL 61 847 
17-18-05-300-005 SHEARlN DANIEL 2431 PARJ(LAKE DR MORRlS IL 60450 
06-12-33-200-003 SIMSC~SB 2765 COUNTY ROAD 2500 N PENFIELD IL 61862 
06-12-30-300-008 SjUTSEVELYNM 2331 COUNTY ROAD 2000 E URBANA IL 61 802 
06-12-31-400-001 SjUTS EVELYN M. 2331 COUNTY ROAD 200Q E URBANA IL 61 802 
06-12-28-300-006 SKUDLAREK JANET I 103129THAVEN STCLOUD MN 56303 

06-12-20-200-002 SOLONMAR,YM PO BOX 3249 CHAMPAIGN IL 61826 

06-12-19-200-004 SUITSERlC) 2655 COUNTY ROAD 2600 E PENFIELD IL 61862 

06-12-19-200-005 SUITSERlCJ 2655 COUNTY ROAD 2600 E PENFIELD IL 61 862 

06-12-28-100-002 SUITS JEFFERY 2703 COUNTY ROAD 2500 N PENFIELD IL 61862 

06-12-33-101-001 SUITSJEFFREY G 2703 COu:NTY ROAD 2500 N PENFIELD IL 61862 

06-12-33-151-002 SUITS JEFFREY G 2703 COUNTY ROAD 2500 N PENFIELD IL 61 862 

06-10-24-300-002 · SUITS KENNETH 2738 COUNTY ROAD 2600 N PENFIELD IL 61862 

06-12-21-300-004 · SUITS KENNETH . 2738 COUNTY ROAD 2600 N PENFIELD IL 61862 

06-12-20-100-002 SuiTS KENNETH 2738 COUNTY ROAD 2600 N PENFIELD · IL 61862 

06-12-21-300-001 SUITS KENNETH E 2738 COUNTY ROAD 2600 N PENFIELD IL 61862 

06-12-28-100-003 SUITS KENNETH E 2738 COUNTY ROAD 2600 N PENFIELD IL 61862 

06-12-29-200-001. · SUITS KENNETH E 2738 COUNTY ROAD 2600 N PENFIELD IL ·61862 

17-18-05-200-005 SULSER JIM 2597 COUNTY ROAD 2400 N PENFIELD IL 61862 

. 06~10-25-2OQ..004 SWEARINGEN GARY L 2377 COUNTY ROAD 2600 N GIFFORD IL 61847 

06-10-25-400-001 TATE FARM #3 BUSEY AG SERVICES, 3002 WWINDSOR RD CHAMPAIGN IL 61822 

06~10,25-4OO-oo2 .. TATE FARM #3 BUSEY AG SERVICES, 3002 W WINDSOR RD CHAMPAIGN IL 61822 

. 06-11-31-100-001 TATE FARM #3 BUSEY AG SERVId:<:S, 3002 W WINDSOR RD CHAMPAIGN IL 61822 

17 ~ 18-06-400-013 TYLER MICHAEL & DEBRA 2301 COUNTY ROAD 2600 E OGDEN · IL 61859 

06-12-31-100-064 .. UDOVICH CARL & JANE 3526 BANKVIEW DR JOLIET IL 60431 

06-12-31-200-005 UDOVICH CARL A & JANE 3526 BANKVIEW DR JOLIET IL 60431 

Q6c12-31-2oo 006 UDOVICHCARL A & JANE 3526 BANKVIEW DR JOLIET IL 60431 

06 10-25-100 009 UKEN DAVID D & DANITA M 2146 COUNTY ROAD 2100N STjOSEPH IL 61873 

06 12-32-400 003 (JNION PACIFIC RR CO 1700 FARNAM ST, 10TH FLOOR SOUTH OMAHA NE 68102 

1718-17-201_001 VIL VEN TIRE CO INC 101 W MAIN ST, PO BOX 55 ROYAL IL 61871 

06-.11-31 400-002 WALKER DOUGLAS 1111 STOCKHOLMRD PAXTON IL 60957 

06-11-30 100-010 WARD·EDWARD 2592 COUNTY ROAD 2400 E GIFFORD IL 61847 

06~ 11-30- 1 oo-oo9 WARD EDWARD R & KAREN D 2592 COUNTY ROAD 2400 E GIFFORD IL 61847 

06-12-29-400-008 WERNER VELMA 312 PENNY LN PEOTONE IL 60468 

06, 12-29 400.011 WERNER VELMA PO BOX 341, 312 PENNY LN . PEOTONE IL 60468 

06-12-31,300-001 . WOODARD KATHRYN 2239 NANCY LN ST]OSEPH IL 61873 
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ID\ 
HDR Engineering, Inc 

I> 701 Xenia Avenue South, Suite 600 
Minneapolis, MN 55416 
(763) 591-5400 
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