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Chapter 1 

Introduction 

Purpose of the Final Environmental Impact Report 
The Shasta County Department of Resource Management (County) is the lead agency under the 
California Environmental Quality Act (CEQA) for the environmental review of the Hatchet 
Ridge Wind Project and has principal responsibility for approving the project.  This document, 
together with the draft environmental impact report (EIR) for the Hatchet Ridge Wind Project 
that was circulated in December 2007, constitutes the final EIR (FEIR) for the Hatchet Ridge 
Wind Project in Shasta County.  The information presented in this document has been provided 
in accordance with the requirements of CEQA and the State CEQA Guidelines. 

CEQA Requirements 
The content and format of this final EIR meet the requirements of CEQA and the State CEQA 
Guidelines (Section 15132), which require that an final EIR comprise the components listed 
below. 

 The draft EIR or a revision of the draft EIR (the draft EIR is hereby incorporated by 
reference). 

 Comments and recommendations received on the draft EIR (Chapter 3 contains the 35 
comment letters received). 

 A list of persons, organizations, and public agencies who commented on the draft EIR (see 
Chapter 3). 

 The responses of the lead agency to significant environmental points raised in the review and 
consultation process (see Chapters 2 and 3). 

 Any other information added by the lead agency. 

Recirculation of an EIR prior to certification is guided by State CEQA Guidelines (Section 
15088.5).  For example, a lead agency is required to recirculate an EIR when significant new 
information is added to the EIR after public notice is given of the availability of the DEIR for 
public review but before the EIR is certified.  Such information can include changes to the 
project or environmental setting, as well as substantive additional data.  New information added 
to an EIR is not considered significant unless the EIR is changed in a way that deprives the 
public of a meaningful opportunity to comment on a substantial adverse environmental effect of 
the project or a feasible way to mitigation or avoid such an effect, including a feasible project 
alternative that the project proponents have declined to implement. 
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In connection with the standards for adequacy of an EIR, State CEQA Guidelines (Section 
15151) states that: 

An EIR should be prepared with a sufficient degree of analysis to provide decision-makers with 
information which enables them to make a decision which intelligently takes account of 
environmental consequences.  An evaluation of the environmental effects of a proposed project need 
not be exhaustive, but the sufficiency of an EIR is to be reviewed in the light of what is reasonably 
feasible.  Disagreement among experts does not make an EIR inadequate, but the EIR should 
summarize the main points of disagreement among the experts.  The courts have looked not for 
perfection but for adequacy, completeness, and a good faith effort at full disclosure. 

No new significant information was added to the EIR on the basis of the comments and 
information received and the revisions to the EIR presented in Chapters 2, and 3.  Accordingly, 
it is not necessary to recirculate the EIR. 

The County will review and consider the final EIR.  If the County finds that the final EIR is 
“adequate and complete,” the County may certify the final EIR at a public hearing.  The rule of 
adequacy generally holds that the EIR can be certified if:  (1) it shows good faith effort at full 
disclosure of environmental information; and (2) it provides sufficient analysis to allow decisions 
to be made regarding the project in contemplation of its environmental consequences. 

Upon review and consideration of the final EIR, the County may take action to approve, revise, 
or reject the project.  A decision to approve the project would be accompanied by written 
findings in accordance with State CEQA Guidelines Sections 15091 and 15093.  Public 
Resources Code Section 21081.6 requires that lead agencies adopt a mitigation monitoring and 
reporting program (MMRP) to describe measures that have been adopted or made a condition of 
project approval in order to mitigate or avoid significant effects on the environment.  The final 
MMRP is presented in Chapter 4. 

Public Review and Consultation Process 
The County distributed a notice of preparation (NOP) of a draft EIR for the proposed project 
on April 11, 2007.  The NOP was distributed for a 30-day comment period that ended on May 
14, 2007.  The County held an agency and public scoping meeting on the proposed project on 
April 27, 2007.  The scoping meeting was an opportunity for agencies and the public to obtain 
information about the proposed project and to provide input regarding the issues they wanted 
addressed in the draft EIR.  Comments about the NOP were considered in the preparation of 
the draft EIR.  

The draft EIR was distributed to various public agencies, citizen groups, and interested 
individuals for a 45-day public review period, from December 13, 2007, through January 28, 
2008.  The draft EIR was circulated to state agencies for review through the State Clearinghouse 
of the Governor’s Office of Planning and Research.  The draft EIR was made available for 
review on the County’s website (http://www.co.shasta.ca.us/departments/resourcemgmt/ 
drm/Hatchet%20Ridge/Hatchet%20Ridge.htm) as well as in the County’s offices.   

The public was asked to provide oral or written comments during the meeting or provide written 
comments before closure of the public review period.   
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Document Organization 
The final EIR for the Hatchet Ridge Wind Project is organized as shown below. 

 Chapter 1, Introduction, identifies the purpose of this document. 

 Chapter 2, Comments and Responses, contains the written comments submitted to the County 
of Shasta (County) during the public comment period.  Responses are provided to significant 
environmental points raised during the public review process on the draft EIR.  Each 
comment letter is included in this chapter, followed by responses to comments contained in 
that letter.   

 Chapter 3, Revisions to the Draft EIR, presents the revisions to the text of the draft EIR made 
in response to the comments received.  This chapter presents all text, tables, and graphics 
that were revised; in the case of text and tables, excerpted passages are shown in strikeout 
and underline. 

 Chapter 4, Mitigation and Monitoring Reporting Program, presents the MMRP and summarizes all 
the mitigation measures associated with the proposed project.   

 Appendix A, Applicant’s Supplemental Information, reproduces comments and additional 
information submitted by RES Americas Inc. subsequent to the end of the public comment 
period. 

 Appendix B, Nocturnal Radar Study, is the complete report prepared by ABR Inc. presenting 
the results of the study prepared for HRW and WEST Inc.  This report was completed 
subsequent to publication of the draft EIR. 

 Appendix C, Evaluation of Nocturnal Radar Study, was prepared by Kenneth P. Able for the 
Wintu Audubon Society and submitted to the County.  Professor Able’s Curriculum Vitae is 
attached to the appendix. 

 Appendix D, Fire Safety Requirements, contains the letters from the Shasta County Fire 
Department and the California Department of Forestry and Fire Protection detailing the 
fire-related requirements those agencies have agreed upon with the Shasta County 
Department of Resource Management. 
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Chapter 2 

Comments and Responses 

This chapter presents the responses to all comments received on the Draft EIR for the proposed 
project.  They are organized into four categories:  General Public Comments, Public Agency 
Comments, Utility Agency Comments, and Other Groups Comments.  Within each group, the 
letters have been numbered sequentially in alphabetical order.   

Comment letters are reproduced preceding the responses to each.  Individual comments are 
annotated in the margins of the comment letters.  Where comments have warranted revisions to 
the text of the Draft EIR, those revisions are shown in strikeout/underline format in Chapter 3, 
Revisions to the EIR, with page numbers referencing the original text’s location in the Draft EIR. 

Table 2-1.  List of Commenters 
 

Letter  Name Affiliation Date Received 
General Public Comments 
GP1 Adams, Dennis and Carol Resident 1/24/2008 
GP2 Alvina, Vernon Resident 1/28/2008 
GP3 Beaudet, Philip Resident 1/24/2008 
GP4 Burns, Larry Resident 1/28/2008 
GP5 Carlson, William H. Resident 1/28/2008 
GP6 Citizen, Concerned Resident 1/23/2008 
GP7 Evans, Michael Resident 1/28/2008 
GP8 Fidman, Erik Resident 1/24/2008 
GP9 Fitch, Stephen A. Resident 1/22/2008 
GP10 Fritz, Tom Resident 12/27/2007 
GP11 Funk, Stephen L. Resident 1/18/2008 
GP12 Giacomini, Pam Resident 1/12/2008 
GP13 Hogan, Marvin Resident 1/25/2008 
GP14 McDonald, Kathryn Resident 1/28/2008 
GP15 Morris, Richard B. Resident 1/28/2008 
GP16 Sardoc, Dee Resident 1/27/2008 
GP17 Schneider, Virginia Resident 12/28/2007 
GP18 Sleight, Roger Resident 1/23/2008 
GP19 Sullivan, Marta Resident 1/7/2008 
GP20 Torgrimson, Rocky Resident 1/25/2008 
GP21 Urlie, Andrew Resident 1/28/2008 
Public Agency Comments 
PA1 Stacy, Gary B. California Department of Fish and Game, 

Northern Region 
1/14/2008 
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Letter  Name Affiliation Date Received 
PA2 Rowe, Benjamin C. California Department of Forestry and Fire 

Protection 
1/29/2008 

PA3 Gonzalez, Marcelino California Department of Transportation, 
District 2 

1/7/2008 

PA4 Diehl, Jim Shasta County Fire Department 1/21/2008 
Utility Agency Comments 
UT1 Uchida, Jensen California Public Utilities Commission 1/28/2008 
UT2 Momber, Michael J. Pacific Gas and Electric Company 1/23/2008 
UT3 Beck, James W. Transmission Agency of Northern California 1/28/2008 
Other Groups Comments 
OG1 Giacomini, Pam Burney Chamber of Commerce 1/14/2007 
OG2 Limon, Ramona Pit River Tribe 1/28/2008 
OG3 Teller, Sabrina Remy,Thomas, Moose and Manley, LLP 1/28/2008 
OG4 Hughes, Nicole S. RES America Developments, Inc. 1/28/2008 
OG5 Hughes, Nicole S. RES America Developments, Inc. 1/28/2008 
OG6 Young, David WEST, Inc. 1/28/2008 
OG-7 Oliver, William W. Wintu Audubon Society 1/22/2008 
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General Public Comments 
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Letter GP1  Dennis and Carol Adams 
Response to Comment GP1-1  
It is noted that the commenter opposes approval of the proposed project.  This information will 
be provided to the Shasta County Planning Commission. 
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Letter GP2  Vernon Alvina 
Response to Comment GP2-1  
It is noted that the commenter is a property owner in the area and has concerns about the 
proposed project.  As stated in the introduction to the Draft EIR, the CEQA compliance 
process is only one step of the approval process for the project.  Shasta County has not 
approved the proposed project, nor has it entered into any agreements related to the project with 
the project applicant.  . 

Response to Comment GP2-2  
The commenter inquires regarding the benefits of the project for the local community.  While 
the applicant has indicated that local communities will benefit indirectly through increased 
renewable energy capacity in the local electric grid, CEQA does not require a detailed analysis of 
the socioeconomic effects (either positive or negative) on the local community, nor does it 
require an analysis of the potential “concessions” that may or may not be made on the part of 
the applicant (State CEQA Guidelines Section 15131). 

The aesthetic and wildlife impacts of the projects are addressed in detail in the Draft EIR 
(Sections 3.1 and 3.4, respectively).  The initial study analysis prepared for the proposed project 
concluded that there would be no impact on public recreational resources.  As discussed in 
Section 3.9.2 of the Draft EIR, impacts on recreation resources would be less than significant. 

Response to Comment GP2-3  
It is not within the purview of CEQA to analyze the distribution of profits from any particular 
proposed project.  The comment is noted and will become part of the record presented to the 
Shasta County Board of Supervisors for consideration. 
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Letter GP3  Philip Beaudet 
Response to Comment GP3-1  
It is noted that commenter supports approval of the proposed project. 
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Letter GP4  Larry Burns 
Response to Comment GP4-1   
Discussion has been added to the analysis in Section 3.1.2 to address morning illumination and 
silhouetting against the sunset. 

Response to Comment GP4-2   
The commenter proposes a variety of turbine layout options with the goal of reducing the visual 
impact of the project.  During the Draft EIR review period, the County requested information 
from the applicant regarding turbine placement and arrangement and the potential to reduce 
visual impacts.  The applicant provided a response, dated February 11, 2008; this letter is 
reproduced  in Appendix A.  The applicant states the following siting constraints in its response:  
(1) existing wind resource and wind speed, (2) leased area boundaries, (3) setback from 
neighboring landowners and existing transmission lines, (4) microwave paths, and (5) turbine 
spacing requirements.  The applicant explains in some detail that even slight modification of 
turbine locations could reduce the generating capacity of the turbines, thereby rendering the 
project economically infeasible.  The applicant concludes that, “when combined, the constraints 
provide virtually no flexibility for moving upwind from their proposed locations.”  Moving the 
towers away from the ridgeline would reduce the wind speed at the turbine locations (and 
therefore the wind power) to a level that would render the project nonviable.  See Section 2.4 of 
the Draft EIR for a discussion of wind turbine siting considerations, and the Zone of Visual 
Influence Assessment at the end of Appendix A. 

Response to Comment GP4-3   
Refer to the response to Comment GP4-2.  It is noted that the impact on aesthetics and visual 
resources is considered significant and unavoidable.  See Section 3.1.2 of the Draft EIR for a 
disclosure of this impact. 
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Letter GP5  William H. Carlson 
Response to Comment GP5-1   
Comment noted.  The analysis in the Section 3.1.2 of the Draft EIR determined that the 
proposed project’s visual impacts on the existing visual character would be significant and 
unavoidable. 

Response to Comment GP5-2   
As discussed in Chapter 2, Project Description, of the Draft EIR, a range of three turbine sizes and 
locations were considered to allow for fluctuating turbine market availability.  However, because 
of the reasonable certainty of the project applicant that the configuration selected would 
comprise forty-four 2.3-MW turbines, and because the relative severity of impacts associated 
with each of the three options would be similar (i.e., none of the three options would entail a 
change in the significance finding for any resource area), the analysis focused on the 44-turbine 
configuration.  The County maintains that the Draft EIR adequately analyzes the potential 
environmental impacts of the proposed project regardless of the turbine model ultimately 
selected, so long as the final project is within the range of options summarized in the project 
description. 

Response to Comment GP5-3 
The commenter’s opinion about electrical energy generation in California is noted.  It should be 
noted, however, that energy reliability in California requires a mix of baseload and peaking 
capacity sources, and wind energy is a growing and important resource within that portfolio.  As 
duly noted by the commenter, wind energy facilities require a larger overall footprint than do 
biomass facilities; however, wind facilities generate no pollutant emissions, whereas biomass 
facilities do. 

Response to Comment GP5-4 
Comment noted.  Section 3.1 of the Draft EIR addresses the existing scenic resources of the 
area, including tourist attractions such as local parks and the natural environment.  The analysis 
evaluates impacts associated with views from these areas, as well as from local roadways 
including the Volcanic Legacy Scenic Byway.  While Hatchet Mountain and the areas 
surrounding it are in a scenic and mountainous rural area, the ridge and surrounding areas do 
exhibit human-made disruptions of the viewshed such as the clearcut utility corridor that 
traverses the ridge, timber harvest clearcuts, cell phone towers, and wooden utility poles 
alongside and traversing roadways.  The analysis adequately discloses all these factors in an 
unbiased manner and with an appropriate level of detail and addresses the significant and 
unavoidable impacts on the existing visual character of the area that would result from 
implementation of the proposed project. 
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Letter GP6  Concerned Citizen 
Response to Comment GP6-1   
It is noted that the commenter opposes approval of the proposed project.  No CEQA-related 
issues are raised. 

Response to Comment GP6-2   
It is noted that the commenter opposes approval of the proposed project.  No CEQA-related 
issues are raised. 

Response to Comment GP6-3   
It is noted that the commenter opposes approval of the proposed project.  Aesthetic impacts are 
disclosed in Section 3.1 of the Draft EIR. 

Response to Comment GP6-4   
It is noted that the commenter opposes approval of the proposed project.  Aesthetic impacts are 
disclosed in Section 3.1 of the Draft EIR.  The analysis in Section 3.2.2 of the Draft EIR 
concluded that the proposed project would have a less-than-significant impact on forest 
resources and forest restoration work. 

Response to Comment GP6-5   
It is noted that the commenter opposes approval of the proposed project.  A list of all the 
comment letters received on the project is included in Table 2-1 of the Final EIR.  All CEQA-
mandated notices, timeframes, and provisions for public involvement have been rigorously 
observed.  Impacts on cultural resources are addressed in Section 3.5 of the Draft EIR. 

Response to Comment GP6-6   
It is noted that the commenter opposes approval of the proposed project. 

Response to Comment GP6-7   
It is noted that the commenter opposes approval of the proposed project.  All comments 
received on the Draft EIR will be provided to the County decision makers. 
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Letter GP7  Michael Evans 
Response to Comment GP7-1 
It is noted that the commenter is a property owner with family roots in the vicinity of the 
proposed project. 

Response to Comment GP7-2  
Comment noted.  The analysis in Section 3.1.2 of the Draft EIR disclosed that the proposed 
project’s visual impacts on the existing visual character would be significant and unavoidable. 

Response to Comment GP7-3   
The effects on wildlife and noise impacts associated with the proposed project are disclosed in 
Sections 3.4 .2 and  3.10.2 of the Draft EIR, respectively. 

Response to Comment GP7-4   
CEQA does not require a detailed analysis of the socioeconomic impacts of a proposed project, 
nor does it require an analysis of a project’s impacts on property values (State CEQA Guidelines 
Section 15131).  All comments will, however, be provided to the County decision makers. 
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Letter GP8  Erik Fidman 
Response to Comment GP8-1  
It is noted that the commenter supports rational use of the energy the project would provide, if 
approved.  

Response to Comment GP8-2 
Impacts on biological resources are disclosed in Section 3.4 of the Draft EIR. 

Response to Comment GP8-3 
Impacts on aesthetic resources are disclosed in Section 3.1 of the Draft EIR. 

Response to Comment GP8-4 
Impacts on cultural resources are disclosed in Section 3.5 of the Draft EIR. 

Response to Comment GP8-5 
The project objectives are discussed in Chapter 2 of the Draft EIR.  All comments received on 
the Draft EIR will be provided to the County decision makers. 
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Letter GP9  Stephen A. Fitch 
Response to Comment GP9-1   
Comment noted.  The analysis in Section 3.1.2 of the Draft EIR disclosed that the proposed 
project’s visual impacts on the existing visual character would be significant and unavoidable.  
Impacts related to scenic travel corridors are also discussed in Sections 3.1.1 and 3.1.2. 

Response to Comment GP9-2   
The visual and aesthetic impacts associated with the proposed project are addressed in Section 
3.1 of the Draft EIR.  CEQA does not specifically require addressing the economic impacts of a 
proposed project (State CEQA Guidelines Section 15131).  Impacts related to recreation are 
discussed in Section 3.9.2. 

Response to Comment GP9-3   
Comment noted.  Please refer to the response to Comment GP9-2. 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-24 
June 2008

ICF J&S 00024.07

 

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-25 
June 2008

ICF J&S 00024.07

 

Letter GP10  Tom Fritz 
Response to Comment GP10-1   
It is noted that commenter supports approval of the proposed project.  Aesthetics and visual 
resources are addressed in Section 3.1 of the Draft EIR; cultural resources are addressed in 
Section 3.5. 
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Letter GP11  Stephen L. Funk 
Response to Comment GP11-1   
The County appreciates the additional information regarding fuel supply provided by the 
commenter.  It will be duly noted in the administrative record for this project. 

Response to Comment GP11-2 
Impacts on cultural resources are addressed in Section 3.5 of the Draft EIR. 

Response to Comment GP11-3 
Impacts on aesthetics and visual resources are addressed in Section 3.1 of the Draft EIR. 

Response to Comment GP11-4  
Most studies conducted to date have not found a relationship between turbine height and bird 
mortality or between rotor diameter and bird fatality (Barclay et al. 2007).  The presumed 
reduction in bird mortality resulting from larger turbines is associated with the idea that one 
would need fewer turbines if they are larger, but that would not apply to this project because the 
number of turbines is fixed.  Although there are legal avenues to distribute eagle feathers to 
Native Americans, there is no nexus to require such distribution as mitigation for eagle mortality. 

Response to Comment GP11-5  
The Draft EIR does not address the potential impact of the project on hydroelectric operations 
in the Pit River because it is highly unlikely that the proposed project would have any effect on 
PG&E’s hydroelectric facilities in the area.  Hydroelectric projects are regulated by the Federal 
Energy Regulatory Commission (FERC), and operational changes require FERC approval as well 
as compliance with the National Environmental Policy Act (NEPA).  Issues such as potential 
impacts on fish, wildlife, recreation and other environmental resources would be studied in great 
detail prior to approval of any operational changes to the Pit River hydroelectric facilities.  At 
this point, such changes are not reasonably foreseeable. 
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Letter GP12  Pam Giacomini 
Response to Comment GP12-1   
As disclosed in Section 3.9.2 of the Draft EIR, issues related to access of the private land are 
considered less than significant. 

Response to Comment GP12-2   
  Impacts on biological resources are addressed in Section 3.4 of the Draft EIR. 

Response to Comment GP12-3   
  Impacts on aesthetics and visual resources are addressed in Section 3.1 of the Draft EIR. 

Response to Comment GP12-4   
Comment noted.  Along with the environmental impacts considered in the Draft EIR under 
CEQA, the economic consequences should be considered by the County as part of its decision-
making process.  CEQA does not specifically require addressing the economic impacts of a 
proposed project (State CEQA Guidelines Section 15131). 

Response to Comment GP12-5   
It is noted that the commenter supports approval of the proposed project. 
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Letter GP13  Marvin Hogan 
Response to Comment GP13-1   
It is noted that the commenter opposes approval of the proposed project.  Impacts on aesthetics 
and visual resources are disclosed in Section 3.1.2 of the Draft EIR.  It is noted that the 
commenter prefers green energy development, but not at the expense of visual impacts in areas 
where tourism resources exist.  Although CEQA does not require analysis of tax revenues in an 
EIR, the County decision makers will be provided with all comments received on the Draft EIR. 

Response to Comment GP13-2   
It is noted that the commenter opposes approval of the proposed project.  Impacts on aesthetics 
and visual resources are disclosed in Section 3.1.2 of the Draft EIR.   
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Letter GP14  Kathryn McDonald 
Response to Comment GP14-1   
Neither the County nor the project applicant will be authorized to “take” fully protected species.  
As discussed in Section 3.4 of the Draft EIR, impacts on listed species would be minimized to 
the greatest extent possible in accordance with U.S. Fish and Wildlife Service and California 
Department of Fish and Game guidelines. 
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Letter GP15  Richard B. Morris 
Response to Comment GP15-1   
Section 3.1 of the Draft EIR presents an assessment of the potential visual and aesthetic impacts 
of the proposed project.  In the Draft EIR, the County has provided a reasonable estimation of 
the environmental impacts of the proposed project; this analysis includes a variety of still-shot 
photo simulations.  While other methods of demonstrating these effects (e.g., video tape) are 
possible, the County believes that the visual simulations in the document present an accurate 
portrayal of the visual impacts and satisfy the requirements of CEQA.  CEQA does not require a 
thoroughly exhaustive analysis; rather, the intent of CEQA is to provide enough information to 
allow the County decision makers to make an informed decision about the proposed project.  
Use of video simulations in the analysis would not change the conclusions presented in Section 
3.1.2 of the Draft EIR. 

Response to Comment GP15-2   
The commenter points out the potential difference between the visual simulations presented in 
the Draft EIR (using partially overcast sky) and a simulation of the proposed project using a clear 
blue sky.  While a simulation using a blue sky might portray the project as being more prominent 
(white turbines against blue sky), the visual analysis included research regarding average annual 
meteorological conditions; this research indicated that a partially overcast sky is common in the 
project area.  CEQA requires an analysis that reasonably predicts the potential environmental 
impacts of the proposed project.  While many different viewpoints and sky conditions could be 
depicted, the simulation views presented in the Draft EIR are a suitable representation of the 
projects visual impacts. 

Response to Comment GP15-3 
It is noted that tourism is an important component of the local economy; however, CEQA does 
not require analysis of economic effects in an EIR.  Impacts on aesthetics and visual resources 
are addressed in Section 3.1 of the Draft EIR.  Refer to the response to Comments GP4-2 and 
OG7-53.  Also, see the Zone of Visual Influence Assessment at the end of Appendix A.  Although the 
proposed project would not be within 5 miles of any general aviation airport, it could potentially 
interfere with air navigation, as disclosed on page 3.7-14 in Section 3.7, Hazards and Hazardous 
Materials, of the Draft EIR.  Accordingly, the project would be required to comply with the 
requirements of the Caltrans Division of Aeronautics and the Federal Aviation Administration 
for air navigation safety.  Refer to Mitigation Measures HAZ-4a and 4b on page 3.7-15 of the 
Draft EIR. 

Response to Comment GP15-4 
A discussion of the alternatives analysis is provided in Section 4.5 of the Draft EIR.  The County 
feels that this analysis is thorough, objective, and in keeping with CEQA requirements.  See also 
the response to Comment GP4-2. 
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Letter GP16  Dee Sardoc 
Response to Comment GP16-1   
The bird monitoring study was conducted for an entire year, from November 15, 2005, to 
November 9, 2006.  The study is included in Appendix C of the Draft EIR. 

Response to Comment GP16-2   
Based on results of the bird monitoring study, the number of waterfowl mortalities is expected to 
be low.  Waterfowl mortalities at other large wind farms are very low, even when large numbers 
of waterfowl are present, presumably because they do not typically fly within the height of the 
rotor-swept area.  It is therefore unlikely that large numbers of waterfowl or other large species 
would be killed and subsequently serve as an attractant to scavenging bald eagles.  Accumulations 
of bird mortalities significant enough to attract scavengers other than individual coyotes have not 
been observed at Altamont, the wind farm with the highest mortality rates. 

Response to Comment GP16-3   
Thick fog is a factor that would increase the vulnerability of birds to rotating turbines on days 
when it occurs.  However, as noted in the avian study, large waterfowl are generally known to fly 
above the rotor-swept height of the turbines, and the estimated exposure risk was low.  The 
WEST report (Appendix C of the Draft EIR) also notes that mortalities at existing wind farms 
where waterfowl are present in large numbers are very low.  Also, rotating turbine blades make 
noise and can be heard, even in thick fog.  Finally, foggy days are usually not windy, and 
operations may not be feasible in such conditions. 

Response to Comment GP16-4   
Comment noted.  CEQA only requires that responses be provided to substantive comments on 
the content of the Draft EIR.  Comments on the project applicant or the merits of the project 
itself are not within the purview of issues required for review by CEQA (CEQA Section 
15088[c]). 

Response to Comment GP16-5   
CEQA requires that the environmental impacts, along with feasible mitigation, be presented in 
an EIR.  CEQA also allows for a lead agency to override impacts determined to be significant 
and unavoidable with a Statement of Overriding Considerations.  In order to override any 
significant and unavoidable impacts associated with a proposed project (in this case, avian 
mortality), a finding indicating that the benefits of the project outweigh any unavoidable impacts 
would have to be issued.  The County would be required to make such a finding should the 
proposed project be approved.  
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Letter GP17  Virginia Schneider 
Response to Comment GP17-1   
It is noted that the commenter supports approval of the proposed project and alternatives to 
peteroleum-based power generation. 
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Letter GP18  Roger Sleight 
Response to Comment GP18-1   
It is noted that the commenter supports approval of the proposed project.  Impacts on aesthetics 
and visual resources are addressed in Section 3.1of the Draft EIR; impacts on biological 
resources are addressed in Section 3.4. 
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Letter GP19  Marta Sullivan 
Response to Comment GP19-1  
This is a cover letter to the comments prepared by Marta Sullivan.  As requested, Ms. Sullivan 
has been placed on the mailing list for this project and will receive notification of future public 
hearings on the project.   

Response to Comment GP19-2  
Section 3.4.2 of the Draft EIR sets forth two options for reducing effects on Butte County 
morning-glory. Mitigation Measure BIO-1 calls for redesigning the turbine layout to avoid Butte 
County morning-glory habitat if feasible.  If full avoidance is not possible, Mitigation Measure 
BIO-2 provides feasible measures to avoid and minimize effects on Butte County morning-glory.  
As discussed in the response to Comment OG6-8 and OG6-9, current knowledge indicates that 
Butte County morning-glory responds favorably to certain types of soil disturbance.  Mitigation 
Measure BIO-2 calls for measures to control invasive nonnative plants. 

Response to Comment GP19-3   
Mitigation Measure BIO-3 in Section 3.4.2 of the Draft EIR is a comprehensive array of 
measures to avoid and minimize effects on wetlands.  

Response to Comment GP19-4   
Elderberries are present in the project area.  However, the lowest elevation of the project area is 
approximately 4,300 feet, and the current range of valley elderberry longhorn beetle does not 
encompass areas above 3,000 feet. 

Response to Comment GP19-5   
Comment noted.  The number of bat detections in the project area was not unusually high.  
However, the text in Impact BIO-12 has been revised to reflect the fact that the project area 
does not contain habitat suitable to support large concentrations of bats (i.e., communal roosting 
or nursery sites).  All bats with potential to occur in the project area are listed in the document; 
none of these are state- or federally listed species.   

Response to Comment GP19-6   
Migrating birds often follow ridgelines which, under the right conditions, create updrafts that 
make long-distance flights easier.  The fact that birds passed through the area perpendicular to 
the ridge indicates that the mountain is not used for this purpose and therefore that birds are not 
likely to be unduly concentrated along the ridgeline.  Nowhere does the document suggest that 
birds will not come into contact with the turbines or will not be affected.  Low clouds and 
visibility are typically associated with atmospheric inversions, during which there is little to no 
wind; consequently, the turbines are unlikely to be rotating during these conditions.  Subsequent 
to publication of the Draft EIR, a nocturnal migration study using radar was conducted.  The 
reports detailing the finding of this study and an evaluation of the study conducted on behalf of 
the Wintu Audubon Society are provided as Appendices B and C of the Final EIR.  The results 
of the study indicate that the mean passage rates of “targets” (individual birds cannot be 
distinguished using radar) was approximately 1.1–23 nocturnal migrants/turbine/day within the 
area that would be occupied by turbines.  Although very few similar studies have been 
conducted, and comparisons thus provide very little information, the passage rates were generally 
within the range of values reported at other study sites.   
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Response to Comment GP19-7   
Although 1,581 birds were observed within the rotor-swept height, the number that would 
actually be affected is far less than this, as demonstrated in the West report (Appendix 
C-1 of the Draft EIR).  To put it simply, the number of birds observed at rotor-swept 
height is not equivalent to the number of birds that would be struck by turbines for 
several reasons.  For example; theoretical rotor-swept height over the project area 
constitutes a far larger area than actual rotor-swept area.  Additionally, most individual 
birds are able to avoid turbines most of the time.  Finally, only a fraction of the birds 
that fly through the actual rotor-swept area would suffer a bird strike. 
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Letter GP20  Rocky Torgrimson 
Response to Comment GP20-1   
Comment noted.  Timber management on properties adjacent to the project area was not 
considered in the Draft EIR; moreover, the County has no authority to regulate timber 
management on those properties.  Finally, the towers would be so much taller than mature forest 
on the ridge that the visual consequences of retaining mature trees would not serve to reduce this 
impact to a less-than-significant level. 

Response to Comment GP20-2   
The transportation and traffic impacts associated with the proposed project are addressed in 
Section 3.12 .2 of the Draft EIR.  Transportation of equipment of unusual size or shape is 
regulated by Caltrans.  Discussion on page 3.12-7 of the Draft EIR discloses that approximately 
352 trucks would carry oversized loads.  The size, weight, and configuration of these loads would 
be subject to Caltrans regulations.  Safety hazards associated with the proposed project are 
addressed on page 3.12-10 (Impact TRA-2) of the Draft EIR.   

Response to Comment GP20-3   
It is noted that the commenter supports approval of the proposed project. 
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Letter GP21  Andrew Urlie 
Response to Comment GP21-1   
Comment noted.  The analysis in Section 3.1.2 of the Draft EIR concluded that the proposed 
project’s visual impacts on the existing visual character would be significant and unavoidable. 

Response to Comment GP21-2   
The commenter provides information regarding recreational activities and their contribution to 
local economies.  Visual impacts of the proposed project are disclosed in Section 3.1.2 of the 
Draft EIR. 

Response to Comment GP21-3   
Impacts on aesthetics and visual resources are disclosed in Section 3.1 of the Draft EIR.  
Impacts related to biological resources, including bald eagles, are disclosed in Section 3.4.2 of the 
Draft EIR. 

Response to Comment GP21-4 
Impacts on biological resources are disclosed in Section 3.4 of the Draft EIR. 

Response to Comment GP21-5   
Potential impacts on visual resources and wildlife are disclosed in Sections 3.4.2 and 3.1.2 of the 
Draft EIR, respectively. 

Response to Comment GP21-6   
It is noted that commenter opposes approval of the proposed project.  Evaluation of an 
alternative location for the project is presented in Section 4.5.1 of the Draft EIR. 
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Letter PA1  California Department of Fish and Game, Northern Region 
Response to Comment PA1-1   
This comment reiterates the project description presented in the Draft EIR and identifies the 
California Department of Fish and Game’s role as both trustee and responsible agency under 
CEQA.  

Response to Comment PA1-2   
The California Department of Fish and Game’s comments provided in response to the NOP are 
noted in this comment.  The California Department of Fish and Game further identifies the 
avian species addressed in Section 3.4, Biological Resources, of the Draft EIR.  

Response to Comment PA1-3   
Mitigation measure BIO-6 has been revised.  It now requires completion of annual reports, 
submittal of these reports to California Department of Fish and Game, and public availability of 
the data.  Also, the measure now includes a requirement to establish a Technical Advisory 
Committee (TAC) with the California Department of Fish and Game as a participant.  

Response to Comment PA1-4   
Potential impacts are mitigated to the maximum extent practicable.  Based on additional 
coordination with the California Department of Fish and Game and the project applicant 
subsequent to release of the Draft EIR, additional mitigation to reduce and compensate for this 
impact have been added.  Additional mitigation items are listed below. 

 Completion of annual monitoring reports to be submitted to the California Department of 
Fish and Game. 

 Development and implementation of an avian mortality monitoring/adaptive management 
plan, including formation of a Technical Advisory Committee for making recommendations 
to the County. 

 Revising the timeframe for monitoring to extend beyond the 2-year horizon recommended 
by CEC guidelines until mortality events remain below the thresholds. 

In addition, the applicant has agreed to provide offsite compensatory mitigation. See the 
complete revised text of Mitigation Measure BIO-6 in Chapter 3 of this Final EIR. 

Response to Comment PA1-5   
Mitigation Measure BIO-6 has been revised to require that monitoring be conducted and 
continued beyond the 2-year horizon if mortality thresholds are exceeded.     

Response to Comment PA1-6   
Intensively managed conifer forest does not provide high-quality habitat for protected species; 
consequently, maturation of the forest surrounding the project area is not likely to result in an 
increase in bird use of the project area, although the relative abundance of some species may 
change.  As long as the forest in the project area is managed for commercial timber harvest, it is 
very unlikely that the forest there will develop characteristics of older-aged forests that could 
provide habitat capable of supporting special-status wildlife species. 
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Response to Comment PA1-7 
The project as currently designed does not anticipate “phasing” construction.  Consequently, 
“redesigning turbine placement for any turbines not yet constructed” and several of the other 
example “minimization schemes” provided in the letter are not feasible.  Repowering would 
constitute a separate project under CEQA and would require its own special use permit and 
environmental review.  The revisions to the EIR include more options for mitigation.  The 
potential impacts have been mitigated to the maximum extent practical without rendering the 
project infeasible. 

Response to Comment PA1-8   
Most studies to date have shown no relationship between lighting and bird and bat mortalities; 
accordingly, the suggested minimization measure is unlikely to have any effect.  However, a new 
element has been added to Mitigation Measure BIO-6 to allow for implementation of these or 
other technologies if new information becomes available to the Technical Advisory Committee 
indicating that their use may have an appreciable beneficial effect.   

For this project, the potentially significant impacts with a reasonably predictable probability of 
occurrence are impacts on bald eagle and sandhill crane, species that do not frequently occur in 
the project area but may pass through during the winter and migration.  Because the species 
most likely to be significantly affected and the habitats capable of supporting them do not occur 
in the project area, it is extremely difficult to devise an onsite compensation scheme that can 
reasonably be linked to the specific population being affected.  Accordingly, Mitigation Measure 
BIO-6 has been revised to include offsite compensatory mitigation as one component of the 
BIO-6 mitigation package for these species.   

There is no existing program funded by mitigation fees that has been established by the County 
or the state.  In the absence of such a program, the EIR must identify mitigation measures that 
can be “fully enforceable through permit conditions, agreements, or other legally binding 
instruments”; that can establish an “essential nexus (i.e., a connection) between the measure and 
a legitimate government interest”; and that are “roughly proportional to the impact of the 
project.”  In consultation with the California Department of Fish and Game, Mitigation Measure 
BIO-6 has been revised to include a mitigation measure decision framework to be used by the 
County and the Technical Advisory Committee for implementing compensatory mitigation. 

Response to Comment PA1-9   
Subsequent to release of the Draft EIR, the EIR preparers and the applicant coordinated with 
the California Department of Fish and Game to refine mitigation measures and add new 
mitigation measures to address avian impacts.  See the response to Comment PA1-4. 

Response to Comment PA1-10   
See revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR.  The revisions were made 
in consultation with the California Department of Fish and Game, the Shasta County 
Department of Resource Management, and the applicant.  The mitigation program outlined in 
the mitigation measure may include avian use studies if the Technical Advisory Committee 
determines that such studies are necessary. 
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Response to Comment PA1-11   
Mortality thresholds for diurnal raptors, owls, and yellow warbler have been added to Mitigation 
Measure BIO-6. 

Response to Comment PA1-12  
The characterization of golden eagle occurrence and use of the project area was an error in the 
Draft EIR that has been corrected in Table 3.4-3 from the Draft EIR (see Section 3.5.1 of the 
Final EIR for the revised table).  There is no habitat capable of supporting golden eagle in the 
project area and only one golden eagle was observed during avian use studies, leading to the 
correct conclusion that impacts on golden eagles, if they occur, would likely be very low. 

Response to Comment PA1-13   
While it is true that sandhill cranes have been documented to suffer mortality from collision with 
transmission lines, these mortalities have been documented in areas containing habitat capable of 
supporting sandhill cranes—i.e., areas where they rest and forage.  No such habitat exists in the 
immediate vicinity of the project area and there is nothing in the project area to attract sandhill 
cranes.  Sandhill cranes only infrequently occur while migrating over the project area, typically at 
altitudes much higher than the height of the transmission lines.  Consequently, this impact is 
unlikely to occur.  However, upfront compensatory mitigation for sandhill cranes has been added 
to Mitigation Measure BIO-6. 

Response to Comment PA1-14   
Mitigation Measure BIO-3 has been amended to include a 250-foot setback in areas capable of 
supporting special-status species. 

Response to Comment PA1-15   
As currently designed, the roads associated with the proposed project do not entail any stream 
crossing subject to California Department of Fish and Game jurisdiction.  Accordingly, such 
crossings were not addressed in the Draft EIR. 

Response to Comment PA1-16   
The project area is a commercial timber harvest area and is therefore unsuitable for most owl 
species.  Conducting nocturnal owl surveys would be highly unlikely to provide any additional 
information on potential impacts on owls; such impacts are predicted to be minimal because of 
the type of habitat occurring in the project area.  Subsequent to publication of the Draft EIR, a 
nocturnal migration study was conducted.  The reports detailing the finding of this study and an 
evaluation of the study conducted on behalf of the Wintu Audubon Society are provided as 
Appendices B and C of the Final EIR.  It is noted that the California Department of Fish and 
Game’s responses to the NOP are included as an attachment to the letter. 

Response to Comment PA1-17   
The California Department of Fish and Game provides information regarding its environmental 
filing fees. 
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Response to Comment PA1-18   
Shasta County acknowledges the California Department of Fish and Game’s interest in 
participating in the public hearing process. 
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Letter PA2  California Department of Forestry and Fire Protection 
Response to Comment PA2-1   
This comment presents California Department of Forestry and Fire Protection’s (CAL FIRE’s) 
duty to oppose projects that reduce timberland, but also expresses its support of non-carbon-
producing energy sources. 

Response to Comment PA2-2   
CAL FIRE correctly identifies the project site’s designation as a “Very High” Fire Hazard 
Severity Zone under 4203 PRC.  The comment concludes that due to this designation, as well as 
a “throw potential of 550 feet,” the applicant should be required to clear all trees and brush 
within an area of 550 feet of each turbine and maintain this clearance for the life of the project. 

Section 3.7.2 of the Draft EIR (Impact HAZ-6 identifies the potential for turbine or 
meteorological tower failure and blade or ice throw.  This impact discussion references a hazard 
zone analysis study conducted on another wind project in California.  Based on the conclusions 
of the study, the maximum throw distance for a blade for a 2.4 MW turbine would be slightly 
more than 542 feet.  This distance is estimated to demonstrate that there is no chance that blade 
throw could reach SR 299, located some 2,640 feet from the nearest turbine.     

It is assumed that CAL FIRE’s suggested clearance distance of 550 feet is based on this 
discussion in Section 3.7 of the Draft EIR.  This discussion was included in the Draft EIR to 
address a potential public safety concern related to SR 299; it has no relevance to wildland fire 
hazard.  The presence of trees would actually mitigate the public safety concern by providing a 
barrier/buffer in the case of blade or ice throw.  In addition, Mitigation Measure HAZ-8 
provides design and safety mechanisms to minimize this potential impact to a less-than-
significant level.   

Accordingly, based on the information provided in CAL FIRE’s comment, there is not an 
adequate rationale for a 550-foot clear zone around turbines.  In fact, if such a clear zone was 
required, it would conflict with the applicant’s and lead agency’s goal of minimizing wildlife 
habitat impacts and minimizing timberland conversion from increased acreage disturbance.  The 
requested additional acreage disturbance would also increase the significant and unavoidable 
impact on aesthetics and visual resources.   

As disclosed in Section 3.7.2 of the Draft EIR, any vegetation clearing (up to 100 feet around 
buildings and structures) and salvage activities may require approval from CAL FIRE.  

Subsequent to the submittal of this January 29, 2008, comment letter by CAL FIRE and the January 21, 
2008, letter from the Shasta County Fire Department, the applicant met with CAL FIRE and the Shasta 
County Fire Department to coordinate on fire safety requirements.  Based on that coordination, these agencies have 
a better understanding of the project, and the Shasta County Fire Department and CAL FIRE have submitted 
letters (dated May 22, 2008, and May 27, 2008, respectively) revising their fire safety requirements for the 
project.  These requirements will become conditions of approval if the proposed project is approved by the County.  
See Appendix D, Fire Safety Requirements, for copies of the letters containing updated comments from these 
agencies. 

The requirements related to fuel breaks have been updated from the original comment letter.  The original 
recommendation to clear all trees within 550 feet of the towers has been revised to require the following specific 
vegetation modifications. 
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Turbine Ridge Road: 

 Provide a 100-foot shaded fuel break on the western side of Turbine Ridge Road. 

 From the centerline of Turbine Ridge Road going east, provide a 50-foot clear zone. 

 From the easternmost edge of the clear zone, provide an additional 100-foot shaded fuel break. 

Turbines: 

 From the outer edge of each tower, going in all directions, provide a 30-foot clear zone. 

 From the outer edge of the clear zone, going in all directions, provide an additional 70-foot shaded fuel break. 

Definitions and specifications for the clear zones and shaded fuel breaks are provided in Appendix D.  Potential 
impacts of the proposed fuel breaks would not be significantly different from the impacts already disclosed in the 
Draft EIR. 

Response to Comment PA2-3   
Comment noted.  The defensible space requirement will be included as a condition of approval 
of the proposed project.  All flammable vegetation within 100 feet of buildings will be removed.  
Also see the response to Comment PA2-2 and Appendix D. 

Response to Comment PA2-4   
Comment noted.  Required onsite and in-vehicle fire tools (per PRC 4427 and 4428) will be 
included as a condition of approval of the proposed project.  Also see the response to Comment 
PA2-2 and Appendix D. 

Response to Comment PA2-5   
At this juncture, neither the applicant nor the landowner has indicated any plans to abandon 
existing roads. 

Response to Comment PA2-6   
All new roads installed for project construction and access will be permanently maintained.   

Response to Comment PA2-7   
Acreages of proposed disturbance are based on the applicant’s preferred arrangement of 44 
turbines.     

Response to Comment PA2-8   
All appropriate permits will be obtained before any treatment of biomass that results from 
clearing of the vegetation associated with project construction.  All such activities will be 
conducted in compliance with Air Quality Management Regulations as well as state and local fire 
agency burning permit requirements. 
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Response to Comment PA2-9   
Pursuant to state regulations, the applicant will coordinate and obtain all necessary permits and 
approvals from CAL FIRE prior to project installation.  See Section 2.10 of the Draft EIR for a 
list of possible permits required. 

Response to Comment PA2-10   
It is acknowledged that, depending on the method of biomass removal, a Public Agency, Public 
and Private Utility Right-of-Way Exemption, and/or a Timberland Conversion Permit may be 
required.  All necessary permits will be obtained and filed with CAL FIRE as appropriate.  See 
pages 3.2-4 and 3.2-8 in Section 3.2, Agricultural and Forest Resources, of the Draft EIR for a 
disclosure of impacts related to timberland conversion and discussion of these permit 
requirements. 

Response to Comment PA2-11   
See the response to Comment PA2-10. 
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Letter PA3  California Department of Transportation, District 2 
Response to Comment PA3-1   
The comment correctly identifies the location and key aspects of the proposed project, as 
described in Chapter 2 of the Draft EIR.   

Response to Comment PA3-2   
State Route 299 is not included in the recordation area.  Caltrans should note, however, that the 
recordation area does not dictate the geographic scope of potential impacts on historical 
resources such as Hatchet Ridge–Bunchgrass Mountain. 

Response to Comment PA3-3   
It is noted that Caltrans concurs with the findings of the traffic analysis and approves the traffic 
control plan in the Draft EIR. 

Response to Comment PA3-4 
Caltrans notes that the site is not located in an area currently eligible for scenic highway 
designation.  Contact information for Caltrans is provided.   
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Letter PA4  Shasta County Fire Department 
Response to Comment PA4-1   
This comment indicates that CAL FIRE and Shasta County Fire Department have jurisdiction 
over the project area. 

Response to Comment PA4-2   
As a condition of project approval, the applicant will be required to comply with Shasta County 
Fire Department requirements, including specifications for roadways and turnarounds; address 
markers; defensible space and setbacks; spark arrestors or chimney flues; water supply for fire 
protection; disposal of cleared vegetation; storage, use, and dispensing of 
flammable/combustible liquids; availability of portable fire extinguishers; welding and other 
high-risk activities; disposal of waste, weeds, and combustible waste material; storage of oil, 
solvents, and rags; spark arrestors for equipment with internal combustion engines; review and 
approval of improvement plans and automatic fire extinguisher plans; reporting of fires; training; 
electrical systems; and designation of a “risk manager.” 

See also the response to Comment PA2-2 and Appendix D. 
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Utility Agency Comments 
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Letter UT1  California Public Utilities Commission 
Response to Comment UT1-1  
The California Public Utilities Commission provides a summary of the project description as 
presented in Chapter 2 of the Draft EIR.  

Response to Comment UT1-2  
The California Public Utilities Commission identifies its role as a responsible agency under 
CEQA due to its discretionary authority over PG&E activities including the proposed 
interconnection switching station. 

Response to Comment UT1-3  
These comments preface the formal comments contained in Attachment A of the letter.  

Response to Comment UT1-4  
As discussed in Chapter 2, Project Description, of the Draft EIR, a range of three turbine sizes and 
locations were considered to allow for fluctuating turbine market availability.  However, because 
of the reasonable certainty of the project applicant that the configuration selected would 
comprise forty-four 2.3-MW turbines, and because the relative severity of impacts associated 
with each of the three options would be similar (i.e., none of the three options would entail a 
change in the significance finding for any resource area), the analysis focused on the 44-turbine 
configuration.  The County maintains that the Draft EIR adequately analyzes the potential 
environmental impacts of the proposed project regardless of the turbine model ultimately 
selected.  We concur that the language in the Executive Summary leaves room for 
misinterpretation; accordingly, that text has been revised for clarity the Final EIR (see Chapter 
3). 

Response to Comment UT1-5  
In response to the CPUC’s concern regarding visual simulations of the electrical collection 
system, it should be noted that during the initial study and scoping process for the project, it was 
determined that simulations of the transmission facilities were not needed because these facilities 
would likely not be visible from the town of Burney or SR 299.  As discussed in Chapter 2, Project 
Description, the electrical collector system would be installed underground, resulting in no long-
term visual/aesthetic impact.  The substation would be located adjacent to the existing 
telecommunication facilities on Hatchet Ridge and would not result in a significant visual impact.   

In general terms, the electrical collection and transmission system associated with the project 
would not result in any significant visual impairment on Hatchet Mountain because of the 
considerations listed below. 

  Some of the facilities would be undergrounded. 

 The baseline conditions (including the existing overhead transmission line and 
telecommunication towers) constitute a preexisting visual impact of considerably greater 
prominence than that presented by the electrical collection and transmission facilities of the 
proposed project. 

 The wind turbines comprising the bulk of the proposed project (evaluated in Section 3.1, 
Aesthetics and Visual Resources, of the Draft EIR) constitute a significant and unavoidable 
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impact.  Because the electrical collection and transmission facilities are of far lesser stature, 
and because they are not visually discernable from as great a distance, there would be no 
change to the finding of a significant and unavoidable impact set forth in the Draft EIR. 

It is acknowledged that the figure does not reflect the locations of either the electrical connector 
system or the interconnection switching station.  Because the electrical connector system would 
be installed underground in association with new and existing access roads, there would be little 
utility in modifying the layout graphic (Figure 2-1 in the Draft EIR) to show that component.  
However, the figure has been revised to show the location of the interconnection switching 
station.  Because the proposed location is at the southern end of the project area at the junction 
of two existing PG&E transmission lines in an area already subject to vegetation management 
practices, there would be no impact on sensitive plant species.  Subsequent to issuance of the 
Draft EIR, PG&E commented that the size of the switching station was not 2 acres as indicated 
in Chapter 2, Project Description, but 4.6 acres.  The increased size of the switching station would 
result in the loss of an additional 2.6 acres of habitat that could support special-status wildlife 
species.  This effect is addressed in Impact BIO-3.  The addition of 2.6 acres to the 73 acres 
already identified would not increase the level of significance of this impact; however, the text in 
Section 3.4 has been revised to reflect inclusion of the switching station. 

The matter of poles planned for the overhead transmission lines is addressed on page 2-7 of the 
Draft EIR, which states that “single steel poles or double wood poles would likely support the 
overhead transmission lines.” 

Response to Comment UT1-6  
According to the applicant, “the communication cable including fiber optic for turbine monitoring and control 
would be located in the underground collector system trench back to the project substation.  The overhead ground 
wire on the 230kV line would contain the fiber optic between the project substation and the POI.  No new 
facilities or trenches will be needed to contain the communication fiber optic system.”   

The potential environmental impacts of the installation of the fiber optic system were reviewed 
in conjunction with the electrical collection system, and no significant environmental impacts 
were noted.  The applicant has not provided information regarding the location of the remote 
monitoring facility, but it is assumed that it would be located offsite, likely at the applicant’s 
headquarters in Texas, and therefore presents no potential for environmental impacts at the 
project site.   

The applicant’s response implies that the fiber network will be interconnected with the Public 
Switched Telephone Network (PTSN) at the point of interconnect (POI), which will be located 
at the switchyard location.  Trenching for communication and electrical collector lines would be 
required in locations shown on Figure 2-1 of the Draft EIR. 

Response to Comment UT1-7  
Because the locations of the meteorological towers have not been finalized, it was not possible to 
depict those locations on the project configuration graphic (Figure 2-1 in the Draft EIR), nor to 
include them in the visual simulations prepared for the proposed project.  However, because 
there would be only two permanent towers, because all the towers would be considerably smaller 
than the wind turbines (220 feet contrasted with more than 400 feet) and would have no moving 
parts, and because the visual impact has already been determined to be significant and 
unavoidable, revising the figures would add no meaningful substance to the analysis. 
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Response to Comment UT1-8  
The Draft EIR addresses greenhouse gas emissions on page 3.3-3, and associated impacts are 
analyzed on page 3.3-14.  The conclusion is that the project’s construction-related emissions will 
have a less-than-significant impact on greenhouse gases.  In addition, please see page 3 of the 
Applicant’s Response letter, dated February 11, 2008.  Although the Draft EIR did not include 
calculation of the greenhouse gas emissions associated with construction activities, due to the 
short-term nature of emissions from construction equipment, it was determined to be a less-
than-significant impact. 
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Letter UT2  Pacific Gas and Electric Company 
Response to Comment UT2-1 
PG&E acknowledges its role on the proposed project:  to construct and own the interconnection 
switching station between the project and the existing transmission lines. 

Response to Comment UT2-2  
Table 2-2 on page 2-13 of the Draft EIR lists the California Public Commission as a state agency 
responsible for issuing a permit for the proposed project under General Order 131(d). 

Response to Comment UT2-3  
See the response to Comment UT1-2. 
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Letter UT3 Transmission Agency of Northern California 
Response to Comment UT3-1  
This comment correctly identifies Shasta County’s role as the lead CEQA agency and its 
associated duties and responsibilities. 

Response to Comment UT3-2  
This comment provides information about the Transmission Agency of Northern California, its 
mission, and transmission lines in the project vicinity. 

Response to Comment UT3-3  
This comment refers to previous interconnection studies and communication with the California 
Independent System Operator regarding impacts of the proposed project on the existing 
transmission system . 

Response to Comment UT3-4  
Comment noted.  Because PG&E is the owner and operator of the 230kV lines in the project 
vicinity, and will also be the owner of the proposed switch yard, any responsibility for 
reconductoring or upgrading transmission lines in the project area will be the sole responsibility 
of PG&E. 

Response to Comment UT3-5  
The Transmission Agency of Northern California’s favorable position on renewable resources, 
along with its own transmission plans, is noted. 
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Other Groups Comments 
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Letter OG1  Burney Chamber of Commerce 
Response to Comment OG1-1   
It is noted that the Burney Chamber of Commerce supports approval of the proposed project. 

Response to Comment OG1-2   
This comment supports additional public hearings on the project in the near future. 
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Letter OG2  Pit River Tribe 
Response to Comment OG2-1   
This comment expresses the Pit River Tribe’s serious concerns about the project’s impacts on 
natural and cultural resources. 

Response to Comment OG2-2   
The Tribe suggests its support of renewable resources, but it also has concerns related to the 
possible violation of the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty 
Act. 

Response to Comment OG2-3   
The Tribe notes its historic use of the project area and the project’s potential to pose a “direct 
threat to their religious freedom.” 

Response to Comment OG2-4   
This comment provides background information regarding the Pit River Tribe and its federal 
status under Docket 347 of the Department of Interior Land Claims Commission. 

Response to Comment OG2-5   
Neither the County nor consulting state agencies are aware of habitat restoration efforts by the 
Pit River Tribe conducted in the project area.  As addressed in the responses to comments 
submitted by the California Department of Fish and Game and the Wintu Audubon Society, 
formation of a stakeholder group does not mitigate or lessen the significance of potential 
impacts, and is, therefore, not proposed as mitigation in the Draft EIR.  However, as part of the 
proposed mitigation, a monitoring/adaptive management program and formation of a Technical 
Advisory Committee are included in revised Mitigation Measure BIO-6. 

Response to Comment OG2-6   
CEQA does not require an assessment of the economic impacts of a proposed project in an 
EIR.  While the County could consider conservation easements and stakeholder groups as a 
condition of approval of the proposed project, as suggested by the Pit River Tribe in this 
comment, these activities have not been included in the Draft EIR because neither would 
substantially lessen any identified environmental impacts, such as avian mortality.  Neither Shasta 
County nor the project applicant has announced any plans “to fund monitoring or mitigation for 
bird population loss on Tribal lands” as expressed in the comment.  However, offsite mitigation 
for habitat has been added as part of revised Mitigation Measure BIO-6. 

Response to Comment OG2-7  
The EIR sets forth extensive monitoring requirements to determine if the impacts resulting from 
project operations are substantially different from those predicted in the Draft EIR, and has 
identified mitigation measures to minimize those impacts if they exceed predictions.  See also the 
responses to Comment PA1-4 which summarizes the additional mitigation requirements 
determined in consultation with the California Department of Fish and Game. Please refer to 
revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR. 
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Response to Comment OG2-8  
Relationships between the Tribe and the County are beyond the scope of environmental analysis 
as mandated by CEQA; accordingly, this issue is not addressed in the Draft EIR. 

Response to Comment OG2-9   
Comment noted.  Impacts on cultural resources and coordination with the Pit River Tribe are 
disclosed in Section 3.5 of the Draft EIR. 

Response to Comment OG2-10   
Measures to control the spread of noxious weeds are provided in Mitigation Measure BIO-2 in 
the Draft EIR. 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-120 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-121 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-122 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-123 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-124 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-125 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-126 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-127 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-128 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-129 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-130 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-131 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-132 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-133 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-134 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-135 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-136 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-137 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-138 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-139 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-140 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-141 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-142 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-143 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-144 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-145 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-146 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-147 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-148 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-149 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-150 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-151 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-152 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-153 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-154 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-155 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-156 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-157 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-158 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-159 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-160 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-161 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-162 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-163 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-164 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-165 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-166 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-167 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-168 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-169 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-170 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-171 
June 2008

ICF J&S 00024.07

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-172 
June 2008

ICF J&S 00024.07

 

 



Shasta County Department of Resource Management Comments and Responses
 

 
Hatchet Ridge Wind Project Final EIR  

2-173 
June 2008

ICF J&S 00024.07

 

Letter OG3  Remy, Thomas, Moose and Manley, LLP 
Response to Comment OG3-1  
This comment introduces the applicant’s attorney’s comments on the Draft EIR.  The comment 
states that the applicant is in agreement with most of the conclusions of the Draft EIR, with a 
few exceptions as noted in subsequent comments. 

Response to Comment OG3-2   
Based on currently available information on the number of known Butte County morning-glory 
occurrences and the element occurrence rank of each occurrence as provided in the California 
Natural Diversity Database (2008), the Draft EIR does not overstate the significance of impacts 
on Butte County morning-glory.  Please see the response to Comment OG6-7, OG6-8, and 
OG6-9 for further explanation. 

Response to Comment OG3-3   
The evidence and comments submitted by Dave P. Young of WEST have been carefully 
reviewed and considered, and proposed changes to Section 3.4 of the Draft EIR have been made 
where appropriate.  Please refer to the responses to Letter OG6 below. 

Response to Comment OG3-4   
The term traditional cultural property has been removed from Mitigation Measure CUL-1 to 
eliminate any implication that the project is required to comply with federal cultural resource 
regulations. 

Response to Comment OG3-5   
It is acknowledged that any private property access must be granted by the property owner. 

Response to Comment OG3-6   
Comment noted.  The Draft EIR screened a reasonable range of project alternatives that could 
reduce or eliminate one or more of the significant environmental impacts associated with the 
project.  Section 4.5, Alternatives Analysis, beginning on page 4-11 of the Draft EIR, discusses this 
process in detail. 

Response to Comment OG3-7   
Comment noted.  The commenter offers additional information on the constraints associated 
with the use of vertical axis wind turbines for the proposed project.  The Draft EIR addresses 
this technology in Section 4.5.1, Alternatives Considered but Rejected.  The information provided 
supports and does not change the conclusions in that section of the Draft EIR.  

Response to Comment OG3-8   
In this comment, the applicant’s CEQA counsel describes the research and justification for 
RES’s selection of a particular turbine for the proposed project.  This information is presented in 
Appendix A of Final EIR as information supporting the project description, presented in 
Chapter 2 of the Draft EIR. 
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Response to Comment OG3-9   
The commenter provides supporting information quantifying the reductions in greenhouse gas 
emissions generated by wind turbines in contrast to those generated by fossil fuels.   

Response to Comment OG3-10   
The AWEA citation is noted and included in the administrative record.  Additional information 
is provided by the applicant’s CEQA counsel.  The information is noted and will be included in 
the administrative record for the project. 

Response to Comment OG3-11   
Comment noted.  The relevant FAA requirements, as set forth in the technical note Development 
of Obstruction Lighting Standards for Wind Turbine Farms, are excerpted below. 

Nighttime wind turbine obstruction lighting should consist of the preferred Federal Aviation 
Administration (FAA) L-864 aviation red-colored flashing lights. Minimum intensities of 
2000 candelas for nighttime red flashing or strobe lights are required. The standard FAA L-
810 steady-burning obstruction light, with an intensity of approximately 32 candelas, is of 
very little use. (Patterson 2005.) 

The wording of Mitigation Measure AES-1 has been revised to clarify compliance with FAA 
regulations. 

Response to Comment OG3-12   
Comment noted.  The wording of Mitigation Measure AIR-1 has been revised to remove the 
requirement that operations be discontinued when wind speeds exceed 20 mph and that other 
minimization measures be implemented instead.  

Response to Comment OG3-13 
This comment expresses the applicant’s interest in reconsideration of certain issues in the Draft 
EIR, as identified above. 
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Letter OG4  RES America Developments, Inc. 
Response to Comment OG4-1  
The project applicant notes the particular considerations that factor into an alternatives analysis 
under CEQA, particularly at this site.  The applicant notes that additional information about the 
alternatives is provided in this comment letter. 

Response to Comment OG4-2  
This comment states that the smaller project alternative is not economically feasible at this site, 
and provides a rationale for this assertion. 

Response to Comment OG4-3   
The comment provides additional explanation and justification for the elimination of the Smaller 
Capacity Project Alternative in the Draft EIR.  The Draft EIR’s discussion of the Smaller 
Capacity Project Alternative begins on page 4-15.  This discussion states that the alternative 
“may” be feasible but that it would not reduce the significance of identified impacts to a less-
than-significant level.  The applicant states that a smaller capacity alternative (less than 100 MW) 
is not economically feasible and does not meet the project objective (Draft EIR Page 2-4) due to 
the cost of supporting infrastructure (a constant) regardless of the number of turbines installed.  
Therefore, based on the analysis presented in the Draft EIR and the supporting information 
provided by the applicant in this comment, this alternative was considered infeasible and was not 
considered further in the Draft EIR. 

Response to Comment OG4-4   
The commenter provides additional information concerning the Butte County Morning Glory 
Avoidance Alternative and its infeasibility.  As discussed in Section 4.5.1 of the Draft EIR, this 
alternative was considered but rejected from further analysis.  The information does not change 
the Draft EIR conclusions regarding this alternative.  

Response to Comment OG4-5   
Comment noted.  This comment provides additional information regarding the feasibility of the 
vertical axis wind turbine (VAWT) technology at this project site.   

Response to Comment OG4-6   
The project applicant addresses the availability and commercial viability of vertical axis wind 
turbines, also previously addressed in both the Draft EIR and Wintu Audubon comment letter 
(and response thereto).  The applicant makes clear its view that VAWTs are not feasible for the 
proposed project.  See also the response to Comment OG3-6. 

Response to Comment OG4-7  
Comment noted.  The applicant provides information indicating that the areal extent of habitat 
loss associated with the installation of vertical axis wind turbines would far exceed the habitat 
loss associated with the wind turbines planned for the proposed project. 
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Response to Comment OG4-8 
The comment supports the elimination of VAWTs as an alternative technology as discussed on 
page 4-13 of the Draft EIR.  The applicant supports the finding that this alternative technology 
is infeasible for the proposed project and does not meet the project objectives.  The information 
does not change the conclusion regarding this alternative presented in Chapter 4 of the Draft 
EIR. 

Response to Comment OG4-9 
In addition to the applicant’s contention that the application of VAWT technology is not feasible 
for the proposed project (see the response to Comment OG4-7), this comment provides 
additional information indicating that such equipment “cannot be financed by institutional 
investors or lenders in the wind or power industry.”  The commenter suggests that because the 
project would cost approximately $200 million, the claim that an “unproven” technology from a 
largely “unknown” manufacturer of turbines could be financially viable is a “baseless” assertion.  
As stated in the Draft EIR, based on these factors, the use of VAWTs is not feasible, does not 
meet the project objectives, and was eliminated from consideration in the Draft EIR.  The 
information does not change the conclusion regarding this alternative presented in Chapter 4 of 
the Draft EIR. 

Response to Comment OG4-10 
Comment noted.  No further information on the economic or construction constraints is needed 
at this time. 
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Letter OG5  RES America Developments, Inc. 
Response to Comment OG5-1  
These comments provide information from the applicant regarding cultural resources at the site. 

Response to Comment OG5-2  
The project applicant expresses a willingness to coordinate with the Pit River Tribe regarding the 
Tribe’s concerns about Hatchet Ridge, while acknowledging the difficulty of arranging 
meaningful discussions with the Tribe.  The applicant is requesting that the County assist in 
facilitating such consultation, especially since consultation is one component of Mitigation 
Measure CUL-1 as set forth in the EIR.  The County is committed to assisting the applicant in 
arranging the coordination activities specified in Mitigation Measure CUL-1 to ensure that the 
interests of both the applicant and the Pit River Tribe are addressed.   

Response to Comment OG5-3  
The EIR does not treat Bunchgrass Mountain as an entity separate from Hatchet Ridge (see 
response to Comment OG5-4 below).  Accordingly, this comment is not relevant to the impact 
analysis presented in the cultural resources section of the Draft EIR. 

Response to Comment OG5-4   
As indicated on page 3.5-6 of the Draft EIR, the Pit River Tribe identified Hatchet Ridge–
Bunchgrass Mountain as a single cultural resource.  Page 3.5-6 also discloses that power places 
are distributed along the ridge on Hatchet Ridge and Bunchgrass Mountain.  Because the cultural 
resource was identified by the Pit River Tribe (who treats the two localities as one) on the basis 
of their historic and recent use of Hatchet Ridge–Bunchgrass Mountain, and because power 
places are distributed within both localities, treatment of Hatchet Ridge–Bunchgrass Mountain as 
a single entity is consistent with the information on record.  The fact that persons outside the Pit 
River Tribe prefer to regard Hatchet Ridge and Bunchgrass Mountain as separate geographic 
features does not reflect the Pit River Tribe’s conception of the area as a cultural resource, but 
instead reflects modern geographic conventions made independently of cultural resource 
concerns. 

Response to Comment OG5-5   
Comment noted.  Although the Draft EIR does not cite the integrity discussion contained in the 
California Historical Resources Information System publication California Register Eligibility, such a 
discussion of integrity is presented on page 3.5-7 of the Draft EIR.  Specifically, 

A number of recent disturbances are evident on Hatchet Ridge–Bunchgrass Mountain:  
radio and microwave towers on Hatchet Ridge and Bunchgrass Mountain, a system of dirt 
roads, Sierra Pacific Industries timber operations, and the partial vegetative denuding of the 
area caused by the Fountain Fire.  Despite these recent disturbances, for the purposes of traditional 
cultural practices, the Pit River Tribe considers Hatchet Ridge–Bunchgrass Mountain “visually pristine” 
(Tiley 2007:Appendix C).  Although Bunchgrass Lookout Road and other elements of the 
road system are doubtless larger travel corridors than historic-era Achumawi foot trails, the 
presence of unpaved roads along the ridge is not inconsistent with traditional use of the ridge as a travel 
corridor.  The damage inflicted on the ridge’s vegetative communities, while severe, is at worst a temporary 
impact on the character-defining features of Hatchet Ridge–Bunchgrass Mountain.  Forest fires are not 
exclusively modern phenomena; they doubtless occurred on the ridge in former times.  
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Additionally, though not documented specifically in the project area, the deliberate burning 
of vegetation was a common California Indian forest management practice (Woods and 
Raven 1985:6–7).  Finally, the radio and microwave towers, while clearly visible on most of the ridge, do 
not impede views from the ridge of important natural features such as Mt. Lassen and Mt. Shasta.  The 
towers are sufficiently dispersed relative to the length of the ridge that they do not dominate the viewshed on or 
fully compromise the character-defining features of Hatchet Ridge–Bunchgrass Mountain for traditional 
cultural practices. [Emphasis added.] 

Whereas the specific term integrity is not used in the previous paragraph, a clear case is made that 
Hatchet Ridge–Bunchgrass Mountain, in the words of California Register Eligibility, retains 
“enough…historic character or appearance to be recognized as [a historical resource] and to 
convey the reasons for [its] significance.” 

Response to Comment OG5-6   
The first sentence under Impact CUL-1 identifies Hatchet Ridge–Bunchgrass Mountain as a 
historical resource for the purposes of CEQA (page 3.5-10 of the Draft EIR): “Hatchet Ridge–
Bunchgrass Mountain appears to be a historical resource for the purposes of CEQA.” 

As Ms. Hughes points out in her letter, further evaluative and subsequent mitigation efforts will 
be made within the framework of the California Register of Historical Resources’ significance 
criteria.  For a more in-depth discussion of the identification of Hatchet Ridge–Bunchgrass 
Mountain as a traditional cultural property, refer to the responses to Comments OG3-4 and 
OG5-7. 

Response to Comment OG5-7   
Although Ms. Hughes’ statement that the Pit River Tribe has provided no input concerning the 
status of Hatchet Ridge–Bunchgrass Mountain as a traditional cultural property may be valid1, a 
careful reading of page 3.5-6 of the Draft EIR reveals that the status of Hatchet Ridge–
Bunchgrass Mountain as a sacred or religious site has long been a matter of record.  As recently 
as 2003, Registered Professional Forester M. E. Wyhlidko (2003:1) documented that Hatchet 
Ridge–Bunchgrass Mountain is a sacred site.  Bureau of Land Management archaeologist Eric 
Ritter (1986:1) documented that the Pit River Tribe used Hatchet Ridge–Bunchgrass Mountain 
for seeking visions, consistent with Olmsted and Stewart’s (1978:Figure 1) designation of 
Hatchet Ridge–Bunchgrass Mountain as a power place.  Furthermore, professional cultural 
anthropologist Shelley (Raven) Tiley—who prepared the consultation report (Tiley 2007) on 
which the Draft EIR’s analysis of Hatchet Ridge–Bunchgrass Mountain is based—documents 
the Pit River Tribe’s use of Hatchet Ridge–Bunchgrass Mountain as a traditional cultural 
property from the historic period through 1985 (Woods and Raven 1985:40) to the present day 
(Tiley 2007: 8–9).  Whatever the history of consultation between the present landowner and the 
Pit River Tribe, the sources cited in this paragraph reveal that the Pit River Tribe’s use of 
Hatchet Ridge–Bunchgrass Mountain as a sacred site and traditional cultural property has been a 
matter of record among anthropologists and cultural resource managers for a minimum of 30 
years (dating from Olmsted and Stewart 1978).  Depending on what point in time previous 
timber harvest plans were conducted on Hatchet Ridge–Bunchgrass Mountain, some or all of 
this literature was accessible to archaeologists, cultural resource managers, and registered 
professional foresters qualified to review confidential cultural resource documents.  These 
sources of information should have been reviewed during the timber harvest plan impact 

                                                      
1 The information in Ms. Hughes’ comment letter is not sufficient to substantiate the claim, because she does 
not cite actual timber harvest plans or supporting documents. 
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analyses referred to by Ms. Hughes.  Whether these sources refer to Hatchet Ridge–Bunchgrass 
Mountain as a traditional cultural property, sacred site, or religious site, all such designations 
conform to state and federal definitions of a cultural resource “site” (not archaeological site), and 
the responsibility to consider impacts on this resource under past, present, and future 
environmental reviews is not obviated by the degree of input by the Pit River Tribe or the 
categorization of the resource.  Its status as a cultural resource is a matter of record. 

The fact that the landowner has no specific “knowledge or evidence of such use or of the 
presence of any historic or prehistoric archaeological sites” has little bearing on whether Hatchet 
Ridge–Bunchgrass Mountain constitutes a traditional cultural property that qualifies as a 
historical resource for the purposes of CEQA.  Furthermore, the Draft EIR (page 3.5-7) 
documents two projectile points (HR-ISO-1 and HR-ISO-3) and a historic can (HR-ISO-2) in 
the project area.  These three isolated finds do not constitute historic or prehistoric 
archaeological sites, but do indicate that, in the absence of a pedestrian survey by a qualified 
archaeologist, statements as to the absence of such sites are anecdotal and not indicative of the 
absence of any type of cultural resource. 

Response to Comment OG5-8   
It is noted that private property access requires permission by the landowner. 

Response to Comment OG5-9   
It is noted that the applicant does not recognize the cultural resources as a traditional cultural 
property. 

Response to Comment OG5-10   
Impact CUL-3 was identified on the assumption that construction-related activities would 
present an impediment to continued traditional cultural use of Hatchet Ridge–Bunchgrass 
Mountain.  Ms. Hughes makes a fair argument that a lack of net change in accessibility to the 
property constitutes no effective change in baseline access conditions.  This point is consistent 
with the information disclosed in Impact CUL-3 of the Draft EIR. 
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Letter OG6  WEST, Inc. 
Response to Comment OG6-1  
The author identifies WEST’s role on the project and the studies it conducted. 

Response to Comment OG6-2  
This comment references WEST’s credentials in the field. 

Response to Comment OG6-3  
This comment presents the purpose of this letter:  to clarify issues identified in the Draft EIR. 

Response to Comment OG6-4  
This comment references the nocturnal migration radar study recently conducted for the project. 

Response to Comment OG6-5  
The author provides contact information. 

Response to Comment OG6-6   
Table 3.4-3 contained several errors and has been revised to correct those errors.  This comment 
addresses specific issues associated with the special-status species table referenced above; no 
substantive CEQA issues are raised. 

Response to Comment OG6-7   
The commenter correctly notes that the percentage of the area occupied by Butte County 
morning-glory within the 11 acres that will be affected is unknown.  Because the amount of this 
impact is unknown, it must be assumed that all 11 acres could be occupied by Butte County 
morning-glory.  Accordingly, the impact estimate of approximately 8% as provided in the Draft 
EIR is correct.   

Response to Comment OG6-8   
The commenter is correct in stating that Butte County morning-glory has been observed to 
respond to certain types of ground disturbance.  The disturbance created by the project may 
result in temporarily higher densities (numbers of individuals) within that habitat on the project 
site that is not converted to roads or turbine foundations.  However, the commenter erroneously 
equates the proliferation of more individuals with an increase in habitat.  The Draft EIR 
correctly states that there will be a net loss of habitat as a result of the proposed project.   

Response to Comment OG6-9   
The commenter notes that Butte County morning-glory is known to respond to disturbance such 
as bulldozing, timber harvest, and fire.  Please see the response to Comment OG6-8 above, 
which acknowledges that Butte County morning-glory is known to respond to disturbance.   

The commenter also notes that the project will cause types of disturbance that will increase 
habitat for the species.  Please see the response to Comment OG6-3 regarding this issue.  The 
commenter erroneously equates the proliferation of more individuals with an increase in habitat.  
The project will convert lands currently occupied by Butte County morning-glory to other uses 
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such as turbine foundations and access roads, resulting in a net decrease in habitat.  The Draft 
EIR correctly states that there will be a net loss of habitat as a result of the proposed project. 

The commenter also notes that Butte County morning-glory should no longer meet the 
definition of “rare or endangered” under CEQA because approximately 38 additional 
occurrences have not been recorded in the California Natural Diversity Database (CNDDB) and 
the species no longer meets the definition of “rare or endangered” under CEQA.  Based on a 
review of the most current version of the CNDDB (February 2008), there are now 101 known 
extant occurrences of Butte County morning-glory.  The commenter is correct in noting that the 
California Department of Fish and Game’s Special Plants List (California Department of Fish and 
Game 2008) provides the criteria for state ranking and that 21–80 occurrences or 3,000–10,000 
individuals or 10,000–50,000 acres defines the S3 rank.  There is good evidence from recent 
timber harvest plans prepared for harvests in the region that there may be additional occurrences 
not yet recorded in the CNDDB.  Regardless of the 101 occurrences currently known in the 
CNDDB, apparent additional occurrences, and the apparent affinity for disturbance displayed by 
the species, the california Department of Fish and Game published its most recent update of the 
Special Plants List in January 2008 in which they retained the S3 rank for Butte County morning-
glory.  The California Department of Fish and Game states in the Special Plants List that there “is 
more to ranking than just counting EO’s and individuals”.   The Special Plants List also indicates 
that there are other factors that contribute to the ultimate ranking of a particular species, such as 
aspects of ecology and biology, known trends, and types of threats.  The species must be 
considered “rare or endangered” for the purposes of CEQA based on the recent status listing. 

The proposed project would result in a net loss of habitat for Butte County morning-glory.  
Although construction of the project would result in a net loss of habitat for the species, the 
Draft EIR acknowledges that the amount of direct loss does not appear to be substantial.  
However, potential indirect impacts as described in the Draft EIR, such as competition with 
nonnative species, could result in a substantial reduction of the population over time; 
accordingly, the measures described in the Draft EIR—avoidance and/or control of invasive 
species—are warranted and appropriate to mitigate this impact.  The commenter notes that if 
impacts on Butte County morning-glory are found to be potentially significant, effective 
mitigation would include minimizing areas of construction-related impacts where the plant 
occurs and noxious weed control to prevent encroachment by invasive competitors.  The County 
concurs with the commenter’s recommendations.  The mitigation proposed in the Draft EIR is 
consistent with those recommendations. 

Response to Comment OG6-10   
Comment noted.  Mitigation Measure BIO-6 has been extensively revised, and the duration of 
monitoring has been set at 3 years, unless mortality thresholds are exceeded.  However, the 
mitigation measure was not and is not inconsistent with CEC guidelines as the commenter 
suggests.  A longer period of monitoring than the standard 2-year recommendation is warranted 
by the fact that two of the species most likely to be affected are state- and federally listed species 
that are relatively large and long-lived, and thus more likely to exhibit greater temporal variation 
in their behavior patterns than other species might be. 

Response to Comment OG6-11   
Thresholds that would trigger actions to minimize avian mortality have been further refined in 
the final version of Mitigation Measure BIO-6. 
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Measures “related to operating the wind farm” are the only measures that are available to 
minimize impacts.  See response to comment PA1-8 for a discussion of the appropriateness of 
compensatory mitigation and why such mitigation is inconsistent with CEQA in this case. 

Response to Comment OG6-12   
Mitigation Measure BIO-6 has been revised to include thresholds of mortality below which no 
further mitigation is required.  It has also been revised to include development and 
implementation of a monitoring and adaptive management program, which includes formation 
of a Technical Advisory Committee and a 2-year monitoring study.  Clear timelines are 
established for when mortality monitoring will no longer be required.  The goal of the adaptive 
management program is clearly stated to be the reduction and maintenance of avian mortality 
rates that are below the established thresholds.  Please see the complete revised text of Mitigation 
Measure BIO-6 in Chapter 3 of the Final EIR.   

Response to Comment OG6-13  
  Many of the recommendations presented in the comment have been incorporated into revised 
Mitigation Measure BIO-6. 

Response to Comment OG6-14   
The final results of the nocturnal migration study using marine radar are included as Appendix B 
of the Final EIR.  However, the data and results of the study provide no new information that 
would alter any of the conclusions in the Draft EIR. 
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Letter OG7  Wintu Audubon Society 
Response to Comment OG7-1  
This comment discusses the intention of the group’s review and a summary of its conclusions 
presented in the letter. 

Response to Comment OG7-2  
This comment notes the group’s position on the project and its support of the California Energy 
Commission guidelines. 

Response to Comment OG7-3   
The analysis of cumulative impacts and alternatives is presented in Chapter 4 of the Draft EIR. 

Response to Comment OG7-4   
Comment noted.  A discussion of the pertinent state and federal laws is presented in the 
regulatory setting section of each resource analysis section in Chapter 3 of the Draft EIR.   

Response to Comment OG7-5   
Comment noted.  The regulatory setting pertaining to avian and other biological resources is 
discussed in detail on pages 3.4-10–3.4-13 of the Draft EIR. 

Response to Comment OG7-6  
An incidental take permit would be required for adverse impacts on northern spotted owl.  
However, no adverse impacts on northern spotted owls are expected to occur due to the fact 
that there is no habitat capable of supporting them in the project area and that spotted owls are 
not known to fly above the canopy where they would be at risk from turbine collision.   

Response to Comment OG7-7   
A study of nocturnal migration using marine radar has been conducted. The report, A Radar 
Study of Nocturnal Bird and Bat Migration at the Proposed Hatchet Ridge Wind Project, California, Fall 
2007, detailing the results of that study is included as Appendix B of the Final EIR.  It should be 
noted that the results of this study did not alter any of the conclusions regarding potential 
impacts on avian species. 

Response to Comment OG7-8   
The exact intention of this comment is somewhat unclear.  One of the project objectives is to 
“Develop a wind power project in a location that will have minimal impacts on birds, bats, 
vegetation, and other environmental resources” (Draft EIR, page 2-3).  Although this objective is 
subject to interpretation, it is the conclusion of the Draft EIR that this objective can be met by 
the proposed project. 

Response to Comment OG7-9   
Please refer to the responses to Comments OG3-6 and OG3-7. 
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Response to Comment OG7-10   
The commenter’s intended definition of “functional” mitigation is unclear.  All feasible 
mitigation measures currently available have been required for the project.  Contingency 
mitigation, in the form of an adaptive management program, has been added to Mitigation 
Measure BIO-6 in Chapter 3 of the Final EIR.  Please refer to the response to Comment PA1-8. 

Response to Comment OG7-11   
See revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR. 

Response to Comment OG7-12  
The commenter references cumulative impacts but does not provide specific comments on the 
Cumulative Impacts analysis in Section 4.1 of the Draft EIR, where anticipated cumulative 
effects are disclosed. 

Response to Comment OG7-13   
See the response to Comment OG7-5. 

Response to Comment OG7-14   
The commenter notes that mitigation measures BIO-1 and BIO-2 will not reduce impacts on 
Butte County morning-glory to a less-than-significant level and that the impact should be 
considered significant and unavoidable.  Because the commenter does not provide any rationale 
for this assertion, further responses to this comment are not possible. 

Response to Comment OG7-15   
Please refer to the responses to Comments OG3-6 and OG3-7. 

Response to Comment OG7-16   
See the response to Comment PA1-6 for a discussion of the appropriateness of compensatory 
mitigation and why such mitigation is inconsistent with CEQA in this case.  Monitoring methods 
and requirements were provided in the Draft EIR and have been modified and expanded in the 
Final EIR.  Adaptive mitigation methods presented in the Draft EIR have been expanded in the 
revised version of Mitigation Measure BIO-6, presented in Chapter 3 of the Final EIR. 

Response to Comment OG7-17   
See the response to Comment PA1-8.  Most studies to date have shown no relationship between 
painting schemes and bird and bat mortalities; accordingly, the suggested minimization measure 
is unlikely to have any effect.   The description of the meteorological towers on page 2-8 of the 
Draft EIR specifies that the towers would be freestanding structures without guy wires to 
minimize impacts on avian species.  Finally, it is not anticipated that the proposed project would 
result in creation of any artificial rock piles because standard grading practices would be 
employed.  Moreover, as described in Section 2.7 of the Draft EIR, areas of temporary 
disturbance would be graded and replanted to their original condition on completion of 
construction activities. 

Response to Comment OG7-18   
See the response to Comment PA1-8. 
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Response to Comment OG7-19   
Comment noted.  Mitigation Measure BIO-6 has been revised and expanded to include an 
adaptive management approach that requires increasing operational constraints until mortality 
levels remain below the thresholds established in the Final EIR. 

Response to Comment OG7-20  
Comment noted.  The recommendation for coordination between Shasta County and the CEC is 
incorporated into the administrative record.  The willingness of the CEC to “manage” the 
mitigation measures, even under contract, is unknown at this time. 

Response to Comment OG7-21   
Comment noted.  Section 3.4 of the Draft EIR does in fact discuss the potential biological 
impacts of the proposed project on all special-status species, including all fully protected species, 
that could potentially be affected by the project.    

Response to Comment OG7-22   
Comment noted.  These issues were considered in the analysis conducted for biological 
resources in Section 3.4 of the Draft EIR. 

Response to Comment OG7-23   
Impacts on other avian species are addressed in Impact BIO-11 on pages 3.4-22–3.4-23 of the 
Draft EIR. 

Response to Comment OG7-24   
See the response to Comment OG7-4. 

Response to Comment OG7-25   
Cumulative impacts are addressed in Chapter 4 of the Draft EIR.  There are no other wind farms 
planned in the immediate vicinity. 

Response to Comment OG7-26   
Comment noted.  Illegal take is still illegal take, even if it is “compensated for.”  The commenter 
implies that implementation of all the recommendations in the letter will make take of a fully 
protected species legal, even though the comment admits that take cannot be “avoided,” but 
only “reduced.” 

Response to Comment OG7-27   
Comment noted. 

Response to Comment OG7-28   
See the response to Comment OG7-21. 

Response to Comment OG7-29   
The CEC guidelines were reviewed in preparation of the Draft EIR and are referenced in that 
document and in this Final EIR where appropriate. 
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Response to Comment OG7-30   
See the response to Comment OG7-6. 

Response to Comment OG7-31  
See the response to Comment OG7-7. 

Response to Comment OG7-32   
See the response to Comment OG7-7. 

Response to Comment OG7-33   
Avian use studies conducted at operating wind farms have been correlated with avian mortality 
studies at those same wind farms; this correlation forms the best currently available basis for 
predicting what the potential magnitude of avian mortalities will be.  This is the basis for drawing 
conclusions about nocturnally migrating birds from observations of birds during the day.  The 
information and conclusions drawn in the nocturnal migration study using radar provided no 
additional information that would contradict the conclusions drawn from the baseline ecological 
study.  In addition, inclement weather such as low fog is typically associated with an atmospheric 
inversion layer, during which there is little to no wind.  Therefore, the turbine blades are much 
less likely to be rotating during these periods, reducing the risks to birds moving through the 
area.  See the response to Comment OG7-35. 

Response to Comment OG7-34   
Inclement weather conditions at Hatchet Ridge that could impede visibility for migrating birds 
(e.g., low clouds and fog) generally result from an inversion layer, a condition that is generally not 
accompanied by wind; under such conditions, turbine blades would not be rotating and the risk 
of avian mortality is low. 

Response to Comment OG7-35  
The conclusion that waterfowl mortality is expected to be low at Hatchet Mountain is based on 
(1) the estimate of exposure risk derived from the avian use studies conducted using standardized 
techniques developed specifically for this purpose, and (2) information on mortality rates of 
waterfowl at all wind farms in the U.S. with comparable data. 

Response to Comment OG7-36   
The WEST report (Appendix C-1 of the Draft EIR) included all observations of birds, and 
observers noted the altitude and direction of movement of all birds.  This is certainly a 
“component” of migration.  Subsequent to issuance of the Draft EIR, a study of nocturnal 
migration using marine radar was conducted.   

Response to Comment OG7-37   
 See revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR.  

Response to Comment OG7-38   
The Draft EIR considered potential impacts on all species with a potential to occur within the 
study area, with emphasis placed on those species considered to be special-status species.  
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Potential impacts on common species were also addressed in Impact BIO-11 in Section 3.4 of 
the Draft EIR. 

Response to Comment OG7-39   
Comment noted.  The estimated number of bald eagle deaths from turbine collision based on the 
avian use studies was approximately one per year. Even for a long-lived, k-selected species with a 
low reproductive rate, the mortality of one individual per year is unlikely to result in permanent 
population declines, unless the population is very small, and adversely affected by other factors. 
The WEST report concluded that any potential mortality of bald eagles would be most likely to 
occur during winter; the wintering population of bald eagles in the area likely comprises 
individuals originating from several different breeding populations, and not necessarily only from 
the local breeding population.  Nevertheless, because of the potential for a higher than expected 
numbers of mortalities, this impact is considered significant. 

Response to Comment OG7-40   
See the response to Comment PA1-12. 

Response to Comment OG7-41  
Comment noted.  Mitigation Measure BIO-6 has been revised to include mortality thresholds for 
diurnal raptors as a group, and thus would include red-tailed hawk and other diurnal raptors.  
Mitigation measures are included to reduce mortality of red-tailed hawk and other diurnal raptors 
if the thresholds are exceeded. 

Response to Comment OG7-42   
See revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR. 

Response to Comment OG7-43   
See the response to Comment OG7-38.  The WEST report collected data on all avian species 
and all bat species detected in the project area.  The Draft EIR addresses potentially significant 
impacts on biological resources.  These include impacts on deer, other avian species, and bats as 
well as on special-status birds.  Finally, the legality of an action is not necessarily correlated with 
its biological impact.   

Response to Comment OG7-44   
Comment noted.  Please see the response to Comment OG3-7. 

Response to Comment OG7-45   
Comment noted. 

Response to Comment OG7-46   
CEQA requires that impacts on a rare, threatened, or endangered species be “substantial” in 
order to be considered significant.  The status of a species alone cannot be used to indicate 
whether or not the impact is substantial.  Factors such as distribution and number of 
occurrences, size of the population, biology and ecology of the species, and known threats to the 
species must be considered in order to make a determination regarding the severity of the 
impact.  The Draft EIR finds that the loss of approximately 8% of one occurrence of Butte 
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County morning-glory does not rise to a “substantial” level under CEQA.  Because additional 
indirect effects on the population may occur as described in the Draft EIR, effects of the project 
may result in a substantial impact over time.  The County maintains that the mitigation measures 
addressing this impact would reduce the impact to a less-than-significant level. 

Response to Comment OG7-47   
The flexibility to site turbines as described in the project description is not inconsistent with 
mitigation measure BIO-1.  This siting flexibility will enable the applicant to revise project design 
in response to identification of sensitive resources such as Butte County morning-glory.  The 
commenter also notes that final facility siting must be submitted to the California Department of 
Fish and Game  and Shasta County Department of Resource Management and approved by both 
agencies prior to granting of the use permit.  As stated in Mitigation Measure BIO-2 in the Draft 
EIR, the applicant must conduct detailed surveys for Butte County morning-glory at the time of 
year it is identifiable.  Delaying issuance of the use permit until final design documents have been 
completed will not change the outcome of the mitigation measure, but it will create an 
unnecessary delay for the project proponent.  Moreover, final design should consider the results 
of the surveys. 

Response to Comment OG7-48   
Please refer to the response to Comment OG7-8.  According to CEQA, for a project to be 
viable, it must meet most of the stated project objectives, not all stated objectives.  As indicated 
throughout the entire Draft EIR document, most of the project objectives have, in fact, been 
met by the project as outlined. 

Response to Comment OG7-49   
In evaluating project alternatives, CEQA requires only that a proposed alternative meet most of 
the stated objectives (CEQA Guidelines 15126.6 (a)).   

The County has prepared what it considers to be a thorough and complete investigation of all 
feasible alternatives to the proposed project, in full compliance with the spirit and intent of 
CEQA.  An appropriate level of rationale and analysis was provided in both the supplemental 
alternative screening analysis and the Draft EIR. 

Response to Comment OG7-50   
Please refer to the responses to Comments OG3-6 and OG3-7. 

Response to Comment OG7-51  
The commenter provides additional information from a single manufacturer of VAWTs.  Please 
refer to the responses to Comments OG3-5 and OG3-6. 

Response to Comment OG7-52   
CEQA requires that alternative sites be evaluated based on the following criteria: environmental 
impacts; suite suitability; economic viability, social and political acceptability; technological 
capacity; availability of infrastructure; General Plan consistency; regulatory limitation; 
jurisdictional boundaries; and whether the proponent could reasonably acquire control, or 
otherwise have access to an alternative site. (State CEQA Guidelines Section 15126.6(f)(1). 
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Because the proposed project would result in significant and unavoidable impacts that cannot be 
fully mitigated, the County chose to evaluate alternative sites.  A reasonable attempt to locate a 
suitable site for the proposed project was conducted and the results of this assessment are 
provided in the Draft EIR.  Lacking confidential information from wind energy companies 
seeking sites, finding a site comparable to Hatchet Ridge was difficult, but several possibilities 
were identified.  Ultimately, an alternative site alternative was rejected due to the high number of 
variables that exist in the selection of a site (beyond the purview of the Draft EIR) and because 
there was no clear evidence that the significant and unavoidable impacts on avian and visual 
resources would be mitigated by selecting another site. 

Response to Comment OG7-53   
The commenter suggests that by placing the turbines “down-slope” from the ridge, avian 
mortalities would be reduced.  However, the reference to “down-slope” is spatially unclear.  
Because Hatchet Mountain is a ridge, “down-slope” could be construed to refer to either side of 
the ridge.  In support of the recommendation to move the turbines “downslope”, the 
commenter cites studies from two operating wind farms as well as the CEC guidelines.  These 
studies do not suggest that moving turbines “down-slope” would reduce avian impacts, but 
rather that placing turbines “away from the edge” reduces avian impacts.  This is because winds 
coming in contact with the mountainside result in updrafts that raptors and other birds use to 
soar.  The proposed project design places the turbine string as far from the southwestern edge of 
the ridge as possible in conformance with the CEC guidelines and the studies cited by the 
commenter.  Avoidance of this edge is most beneficial because the prevailing wind is from 
southwest to northeast.  Moving the turbines “down-slope” to the southwest would put them 
nearer the area where raptors are likely to be soaring on updrafts.  Moving the turbines to the 
northeast is not feasible due to the steep dropoff on that side of the ridge. 

Response to Comment OG7-54   
Please refer to the applicant’s supplemental information provided in this Final EIR (Hatchet 
Ridge Wind, LLC Jan. 28, 2008).  On record, the applicant deemed a smaller project alternative 
infeasible. 

Response to Comment OG7-55  
Please refer to the applicant’s supplemental information provided in this Final EIR(Hatchet 
Ridge Wind, LLC Jan. 28, 2008).  Neither a phased project alternative or a VAWT design 
alternative was deemed feasible by the applicant on record. 

Response to Comment OG7-56   
Please refer to the response to Comment OG6-9. 

Response to Comment OG7-57   
This comment will be included in the administrative record for the project, available for review 
by the Shasta County Board of Supervisors.  The impact analyses do not indicate that this project 
is a Category 4 project according to the CEC guidelines.  In addition, Mitigation Measure BIO-6 
requires the project proponent to continue adjusting operations until mortality rates remain 
below threshold levels for 2 consecutive years.   
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Response to Comment OG7-58   
The Draft EIR indicates that no feasible mitigation to reduce avian mortality to a less-than-
significant level exists.  However, mitigation does exist, and is required in the revised Mitigation 
Measure BIO-6 (see Chapter 3 of the Final EIR), that would result in the reduction of avian 
mortality to below threshold levels at which population-level effects might occur.  As stated in 
the response to Comment OG7-10, the commenter’s definition of “functional” mitigation is 
unclear.  The opinions of the Wintu Audubon Society become part of the administrative record 
for this project. 

Response to Comment OG7-59   
Mitigation Measure BIO-6 has been revised to include measures that would have to be 
implemented to reduce mortality rates, as did the original version in the Draft EIR. 

Response to Comment OG7-60   
Comment noted.  As noted above and in the revised Mitigation Measure BIO-6, the mortality 
monitoring study is designed to determine if mortality thresholds at which population-level 
effects could occur are being met or exceeded.  If the mortality thresholds are met or exceeded, 
then measures are required that would reduce the level of mortality.  Additional measures must 
be implemented incrementally until avian mortality levels remain below threshold levels for 2 
consecutive years. 

Response to Comment OG7-61  
Comment noted.  There is no information to suggest that the suggested mitigation reduces avian 
mortality.  Most studies conducted to date indicate that this measure would have no effect. 

Response to Comment OG7-62   
See the response to Comment OG7-17. 

Response to Comment OG7-63   
See the response to Comments OG3-6, OG3-7, and OG7-17.  Impacts on aesthetics and visual 
resources (including the effects of lighting) are disclosed in Section 3.1.2 of the Draft EIR.  
Moreover, Section 2.6.4 of the Draft EIR specifies that site lighting would be designed to 
minimize light scatter beyond the necessary footprint for function and security purposes. 

Response to Comment OG7-64   
See the response to Comment OG7-15. 

Response to Comment OG7-65   
Please refer to the response to Comment OG7-20. 

Response to Comment OG7-66   
Please refer to the revised Mitigation Measure BIO-6 in Chapter 3 of the Final EIR. 
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Response to Comment OG7-67   
See the response to Comment PA1-8 and revised Mitigation Measure BIO-6 in Chapter 3 of the 
Final EIR. 

Response to Comment OG7-68   
There is minimal information on any nearby potential wind energy sites.  There are no other 
known proposals in close regional proximity that are reasonably foreseeable.  

Response to Comment OG7-69   
Comment noted. 

Response to Comment OG7-70 
Comment noted. 
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Chapter 3 

Revisions to the EIR 

Revisions to the text of the draft EIR are presented in this chapter.  Changes are referenced by 
chapter and page number as the original text appeared in the draft EIR.  One figure (Figure 2-1) 
has also been revised, and is included here.  Table 3.4-3 has been revised; it is included in its 
entirety.  The figure and the table appear at the end of this chapter.  Revisions are shown in 
strikeout/underline format.  These changes, in concert with the unrevised text of the draft EIR, 
constitute the final EIR. 

Executive Summary 
Page i 

Hatchet Ridge Wind LLC (HRW) is proposing to build the Hatchet Ridge Wind project.  The 
proposed project would generate up to 102 megawatts (MW) of electricity.  The project may 
comprise up to sixty-eight 1.5-MW wind turbines (i.e., a 102-MW facility utilizing relatively small 
turbines) or as few as forty-two 2.4-MW wind turbines (i.e., a 100.8-MW facility utilizing 
relatively large turbines).  Because the applicant has selected it as the preferred option, this 
analysis considers an array of forty-four 2.3-MW wind turbines, constituting a project with a 
generating capacity of 101.2 MW.  Impacts are not generally anticipated to vary substantially with 
the size/number of turbines; however, where differences exist, they are identified in the analysis.  
This EIR provides an evaluation of potential environmental impacts associated with any of the 
three configurations (i.e., 42, 44, or 68 turbines).  The proposed project would be constructed in 
one or more phases and would include construction of an interconnection with an existing 
Pacific Gas and Electric Company (PG&E) transmission line that crosses the leased property; 
the interconnection switching station would be owned by PG&E. 

Chapter 2, Project Description 
Page 2-1 

HRW proposes to construct up to 68 three-bladed wind turbines along a 6.5-mile turbine string 
corridor on Hatchet Ridge.  Each wind turbine would be installed on a tubular steel tower up to 
262 feet (80 meters) tall.  Each turbine/tower combination would have a maximum height of 
approximately 420 feet (128 meters), measured from the ground to the turbine blade tip at its 
highest point.  The exact height and placement of the turbines and associated facilities within the 
development corridor would be determined by such factors as equipment manufacturer and 
environmental constraints.  HRW has requested to make these final turbine and equipment siting 
determinations prior to construction but subsequent to this environmental analysis.  However, 
the overall footprint of the turbines and associated facilities would not exceed the turbine 
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development corridor boundaries as shown in Figure 2-1; the final permanent project footprint 
of the Hatchet Ridge Wind Energy project would be approximately 73 75.6 acres. 

Page 2-7 
 An interconnection switching station (to be owned by PG&E) would be constructed 

adjacent to the existing 230 kV PG&E transmission line.  The switching station is planned to 
be located adjacent to the associated existing PG&E transmission line, most likely in Section 
28 of Township 35N, Range 2E Mt. Diablo Baseline & Meridian.  The switching station 
would occupy approximately 2 4.6 acres.  It would be a graveled, fenced area with switching 
equipment and an area to park utility vehicles. 

Section 3.1, Aesthetics and Visual Resources 
Page 3.1-11 

Impact AES-2:  Adverse effects on a scenic vista by degrading the visual 
character of the project area and its surroundings (significant and 
unavoidable) 
As described in Chapter 2, Project Description, the proposed project involves installing wind 
turbines along the ridgeline of Hatchet Mountain.  It would introduce large, vertical, artificial 
structures with revolving turbine blades into the viewshed and would change the ridgeline from 
one that is predominantly natural to one with distinct artificial features that would be highly 
visible to Burney residents and businesses, roadway travelers, and recreationists in or on the 
outskirts of Burney.  Between 42 and 68 turbines, with hub height of either 65 or 80 meters 
would be installed along a 6.5-mile alignment along the ridgeline.  Relative to baseline conditions, 
these turbines would substantially alter the existing visual character and quality of views toward 
the ridge regardless of the number or height of the turbines.  As shown in the simulation for 
Viewpoint 1 (Figure 3.1-11), at such distances the turbines would not be very noticeable and 
would not affect the existing visual character.  Moreover, movement of the turbines from this 
vantage would not be very noticeable due to distance.  However, as shown in simulations for 
Viewpoints 2 and 3 (Figures 3.1-12 and 3.1-13, respectively), from closer vantage points (e.g., 
Burney) the turbines become prominent visual features on the ridgeline and alter the visual 
character and quality for all viewer groups.  In addition to the size, movement of the turbines 
would likely draw more focused viewer attention toward the structures than would stationary 
structures of equal size and visual mass.  Furthermore, the visibility and stature of the turbines 
would be more pronounced in the morning hours after sunrise when the turbines are illuminated 
by the lower angle of the sun, and during sunset when they are silhouetted against the evening 
sky. 

Page 3.3-13 
Mitigation Measure AES-1:  Use rapid-discharge flashing red safety lighting 
As discussed in Chapter 2, Project Description, studies have suggested that use of a flashing red 
light reduces the visual impacts on neighboring communities.  To comply with FAA 
regulations, Accordingly, a rapid-discharge flashing red light will be used rather than a single 
incandescent light to comply with FAA regulations. 
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Section 3.3, Air Quality 
Page 3.3-11 (Mitigation Measure AIR-1) 

 All land clearing, grading, earth moving, and excavation activities on a project will be 
suspended when winds are expected to exceed 20 miles per hour. If ground-disturbing 
activities are conducted under windy conditions (in excess of 20 miles per hour), the 
applicant will ensure that best available dust prevention techniques are used during 
such activities and will increase the frequency of watering to protect air quality as 
needed. 

Section 3.4, Biological Resources 
Following Page 3.4-8 

Table 3.4-3 has been revised.  Errors in the Potential Occurrence in Project Area column of the table 
have been corrected for several species.  The revised table is reproduced in its entirety at the end 
of this chapter.   

Page 3.4-17 (Mitigation Measure BIO-3) 
 Construct project components using the setback recommendations established in 

USACE and California Department of Fish and Game guidance:  a 100-foot setback 
from wetlands and streams and a 250-foot setback from wetlands, streams, and 
ephemeral pools that provide habitat for special-status amphibiansspecies. 

Page 3.4-20 
Mitigation Measure BIO-6:  Monitor avian and bat mortality rates and 
implement adaptive management measures, if necessary 
Mitigation Measure BIO-6 involves preparing and implementing a multifaceted program of 
avian and bat mortality monitoring and implementing adaptive management measures, as 
needed.  It comprises the components listed below. 

 Forming a technical advisory committee (TAC). 

 Preparation and implementation of an avian and bat mortality monitoring study plan, 
and submittal of annual monitoring reports. 

 Evaluating results of the monitoring study relative to specified fatality thresholds. 

 Providing funding for and implementation of offsite mitigation for potential take of fully 
protected species and/or impacts on other avian or bat species. 

 Providing a secondary compensatory mitigation fund for implementation of offsite 
habitat enhancement or protection/conservation measures. 

 Preparing and implementing an onsite habitat protection and enhancement plan. 
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 Implementation of adaptive operational management measures, based on monitoring 
results, if necessary. 

A summary table presenting the Mitigation Measures Decision Framework is presented at 
the end of the description of this BIO-6 mitigation measure. 
 
Technical Advisory Committee.  Shasta County Department of Resource Management 
shall be responsible for the formation of a Technical Advisory Committee (TAC).  
Invitations for participation shall be sent to representatives from the California Department 
of Fish and Game, the U.S. Fish and Wildlife Service, Shasta County Department of 
Resource Management, the applicant’s project operations and construction managers (also 
referred to herein as “project owner” or “owner”), and a not-for-profit organization 
dedicated to avian conservation.  The County shall make reasonable efforts to ensure 
participation by the above parties, but notwithstanding failure of any of these representatives 
to respond or agree to participate, the TAC shall be formed prior to the initiation of project 
operations.  As its first order of business the TAC shall approve its Charter which shall 
specify all organizational matters including but not limited to notice, frequency and conduct 
of meetings, and specification of those decisions which may be determined solely by the 
TAC without subsequent directive from the Planning Director.  Attendance at TAC 
meetings shall be by invitation of its members only.   

 
The TAC shall review and approve monitoring protocols prior to project operations and 
prior to implementation of any new or revised protocols. The TAC will review results from 
fatality monitoring to determine if fatality thresholds have been exceeded or if fatality of 
fully protected species has occurred.  If such thresholds have been exceeded, the TAC shall 
make recommendations to the County Planning Director to require implementation of 
mitigation measures pursuant to the Mitigation Measures Decision Framework table below.  
To the extent practicable, decisions of the TAC shall be made using best available science as 
determined by the TAC.  In the event that decisions cannot be made by consensus, decisions 
of the TAC shall be made by simple majority vote. The Planning Director shall have final 
authority to direct their implementation.  Prior to making any decision based on a TAC 
recommendation, the Planning Director shall review the recommendations of the TAC and 
may consider additional recommendations of, or any other information provided by, any of 
its voting members. 

 
Monitoring Study.  The project owner shall implement and fully fund a 3-year operational 
avian and bat fatality monitoring study by a qualified professional recommended by the TAC 
and approved by the County Planning Director, which will begin when the first turbine 
begins operation, pursuant to the monitoring protocols developed by the TAC and approved 
by the Planning Director.  The owner shall submit the monitoring results in an annual 
monitoring report, submitted to the TAC.   
 
After the first full 2 years of monitoring after the entire project is in operation, a third year 
will be scheduled as determined by the TAC.  Additional years of monitoring at the owner’s 
expense may be required should population-level impacts on any species become apparent.  
Consultation among the California Department of Fish and Game, the U.S. Fish and 
Wildlife Service, and Shasta County Department of Resource Management shall occur on a 
semiannual basis through the TAC process during the monitoring study to determine the 
need for continued monitoring or additional studies specific to refining mitigation measures.  
One objective of the monitoring study will be to determine if specific additional mitigation 
for impacts is warranted and what the mitigation should entail.  Additional mitigation will be 
required if fatality rates exceed a threshold of concern for a particular species or groups of 
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species.  See the fatality thresholds table below; note that due to state fully protected status 
for bald eagle and sandhill crane, more than one fatality of either shall constitute a 
requirement for additional mitigation as described below.  To determine if a threshold has 
been exceeded, the average annual fatality rate for species and species groups will be 
determined after each year of monitoring.  Fatality thresholds listed in the table below were 
determined based on the pre-project surveys, current knowledge of species that are likely to 
use the habitat in the project area, the EIR impact analysis, and the regulatory status of the 
potentially impacted species.  The owner shall arrange for a permit to enter for 
research/monitoring purposes for qualified scientists (when funded by others) subject to 
approval of the TAC. 
 
The operational monitoring study shall be designed to determine the level of each avian or 
bat species’ mortality from the project and must take into account biases such as the searcher 
efficiency, carcass removal, and effective search area to estimate total mortality from the 
project, using methods such as those described in the California Energy Commission’s 
California Guidelines for Reducing Impacts to Birds and Bats from Wind Energy Development.  The 
determination of exceedance of fatality thresholds shall be based on the results of the 
monitoring, so will therefore be expressed as an annual rate per turbine or per MW.  This 
method effectively utilizes the adjusted or calculated fatalities impacts, as opposed to just the 
observed impacts.  For example, the number of fatalities for any given species that are found 
may not be the total number of that species actually impacted because of the biases 
associated with searcher efficiency (carcasses that are not found) or carcass removal 
(carcasses scavenged before they could be found). 
 
Fatality Thresholds.   Due to the project’s potential for causing fatalities to bald eagle and 
sandhill crane, which are state fully protected species, compensatory mitigation is mandatory 
prior to construction (described further below).  Under California law, any take of a fully 
protected species is illegal.  Per the EIR, the project owner will assume impacts are possible 
and will mitigate up front for these potential impacts.  Additionally, if impacts exceed the 
fatality thresholds identified in the tables below, additional mitigation will be required as 
described in the mitigation framework outlined below.  Exceedance of the following fatality 
thresholds would trigger the TAC to evaluate additional mitigation and to use the funds set 
aside in a secondary compensatory mitigation fund as prescribed in the following below. 
 
Fully Protected Species 

Species Fatality Thresholds 
Bald eagle 1 fatality per year 
Sandhill crane 1 fatality per year 
 
Special-Status Species 
 
Species Fatality Threshold Per Year of Operations 
Other raptor species 0.35 fatalities per turbine; 0.15 fatalities per MW 
Yellow warbler 0.07 fatalities per turbine; 0.03 fatalities per MW 
Owls 0.11 fatalities per turbine; 0.05 fatalities per MW 

 
Funding for Offsite Mitigation for State Fully Protected Species Prior to Project 
Construction and Operation.  In recognition of the project’s potential to take state fully 
protected species (bald eagle and sandhill crane), which, were a take permit possible per the 
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State Fish and Game Code, would require the owner to minimize and fully mitigate for all 
take, the owner shall provide for compensatory mitigation prior to construction.  Mitigation 
will involve acquisition of offsite habitat appropriate for sandhill crane and bald eagle.  For 
impacts on sandhill crane, the project owner will work with an appropriate wildlife refuge 
with nesting and breeding habitat located such that sandhill crane populations potentially 
impacted have a reasonable nexus to populations that breed on the lands to be acquired.  
The acreage and quality of acquired breeding land shall be chosen to optimize opportunity 
for breeding enhancement of sandhill cranes at a ratio of 2:1 (i.e., two birds produced 
annually from enhanced or preserved breeding habitat for each bird potentially killed; best 
available estimate is 1 fatality per year).  Title to acquired parcel(s) will be transferred to the 
wildlife refuge for preservation, enhancement, and management of sandhill crane breeding 
habitat prior to construction.  The project owner shall also donate $100,000 to a reputable 
land trust or conservation program approved by the California Department of Fish and 
Game and U.S. Fish and Wildlife Service for the purpose of preservation and enhancement 
of bald eagle breeding habitat.  The program may involve acquisition of lands, purchase of a 
conservation easement, land stewardship or conservation, or research projects. 
 
Secondary Compensatory Mitigation Fund for Implementation of Offsite Species or 
Habitat Enhancement or Protection/Conservation Measures.  If data show that a 
fatality threshold of concern has been exceeded, the project owner shall implement 
additional mitigation measures that the County Planning Director determines are 
appropriate, based on the TAC’s recommendations and analysis of the data and best 
available information for the species impacted.  Such mitigation shall be designed to benefit 
the affected species or species group (e.g., raptors).  Examples of appropriate additional 
mitigations include, but are not limited to, protection of nesting habitat for the affected 
species through purchase or conservation easement, enhancement of habitat or protected 
areas, creating artificial nesting habitat (e.g., nest structures), improving wildfire response and 
prevention, modifications of onsite conditions (e.g., grazing, weed control), wetland 
enhancement or creation, species-related research to improve knowledge of a species and 
conservation needs (e.g., bat population research), contributing to established conservation 
programs for specific species or issues (e.g., Bat Wind Energy Cooperative), and establishing 
a compensatory mitigation fund for species-specific conservation programs.  Focusing 
mitigation on specific impacted species and resources is consistent with state and national 
policies for environmental protection such as the California Environmental Quality Act, 
National Environmental Policy Act, Endangered Species Act, and Clean Water Act. 
 
Onsite Habitat Protection and Enhancement Plan.  Onsite habitat modification/ 
protection or enhancement measures shall also be implemented if thresholds for additional 
mitigation are reached or unexpected fatalities occur.  Unexpected fatalities include 
exceedance of the above-established fatality thresholds or fatalities of special-status species 
not anticipated in pre-operations studies. Examples of possible mitigation measures include, 
but are not limited to, protection of nests identified within the project boundary, alterations 
to habitat within the study area to inhibit or enhance certain species’ success, and 
modification of lighting schemes to address fatalities related to lighting at the project site.  
The TAC shall review and consider the relevant data and recommend the appropriate habitat 
protection measures to be implemented for the particular species in question. 
 
Adaptive Operational Management Measures.  Further mitigation that includes 
operations strategies for the wind project would be considered only if the above-described 
additional species- or resources-specific mitigation measures imposed by the Planning 
Director fail to mitigate the fatality threshold exceedance after 1 year of implementation, as 
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determined by the recommendation of the TAC based on its review and analysis of the 
monitoring data following implementation of the above-described measures.  Also, the 
operations strategies must be designed to benefit the appropriate species or species group 
(e.g., raptors) where a threshold for significant impacts has been exceeded and there are no 
other appropriate mitigation measures to offset the impact.  Any operations management 
strategies would be developed by the TAC with input from the project owner’s operations 
management team and Shasta County’s Department of Resource Management, so that 
project owner expertise and understanding of feasibility related to turbine management is 
considered in the process. 
 
Additional Research.  Additional research may be needed if unexpected fatalities occur as a 
result of operations.  Unexpected fatalities include exceedance of the above-established 
fatality thresholds or fatalities of special-status species not expected in pre-operations 
studies.  The scope of any additional studies shall be limited to addressing specific 
unexpected fatalities, and the results shall be used to determine appropriate additional 
mitigation measures; the owner shall provide updates to State BIOS and CNDDB records 
within 6 months of any new information on species occurrences, diversity, or migration. 
 
Mitigation Measures Decision Framework.  The following table provides a listing and 
summary of each component of the mitigation measures BIO-6 program, as well as the 
timing and responsibility for implementation and triggers for additional mitigation. 

 
Mitigation Measures Decision Framework for BIO-6 

 
Mitigation 
Measure 
Component Summary Description  Timing/Duration/Formulae 

Trigger/Threshold for 
Additional Mitigation 

Technical 
Advisory 
Committee 

Formation of a Technical Advisory 
Committee (invited parties shall include one 
representative each from the CDFG, 
USFWS, one conservation organization, 
project operations and construction manager 
(the owner), and Shasta County Department 
of Resource Management). The TAC shall be 
limited to one voting member from each 
party, with advisors for each party allowed to 
attend and participate in meetings and lend 
expertise to the members. See Technical 
Advisory Committee above for further details on 
the operation of the TAC. 

The TAC shall be formed 
during construction and shall 
hold its first meeting prior to 
the commencement of 
commercial project 
operations in order to review 
and make initial 
recommendations for the 
monitoring study protocols.  
Thereafter, the TAC shall 
meet at least semiannually to 
review the results of avian 
fatality monitoring.   

If the monitoring 
studies show that any 
fatality thresholds have 
been exceeded, the 
TAC shall confer to 
make recommendations 
to the Planning 
Director for additional 
mitigation as outlined 
below. 
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Mitigation 
Measure 
Component Summary Description  Timing/Duration/Formulae 

Trigger/Threshold for 
Additional Mitigation 

Fatality 
monitoring 
and thresholds 

Fatality monitoring will be conducted by a 
qualified biologist approved by the TAC and 
will be used to compare pre-operations 
predictions of fatality with actual fatalities 
associated with project operations to 
determine if impact thresholds have been 
exceeded.  Carcass scavenge calibration shall 
commence on the first appropriate day for 
the applicable species after day 1 of 
operations.  In addition the owner shall 
arrange for a permit to enter for 
research/monitoring purposes for qualified 
scientists (when funded by others) subject to 
approval of the TAC. 
Additionally, project operations staff will be 
trained in handling and reporting avian 
fatalities encountered in the course of turbine 
maintenance and other regular activities on 
site.  A protocol for project staff will be 
developed through coordination with the 
California Department of Fish and Game and 
the County for appropriate handling and 
reporting of fatalities.  The project owner 
acknowledges that project staff training is 
intended to supplement, not substitute, for 
the formal monitoring study requirements 
outlined above. 

Three years, beginning as 
close as possible to the first 
day of commercial project 
operations.  Additional 
periods of monitoring shall 
be required should results of 
monitoring studies suggest 
that additional monitoring is 
warranted.  See Monitoring 
Study and Fatality Thresholds 
above for further details. 

Referral to the TAC for 
potential changes to 
monitoring methods 
and additional 
monitoring or research 
shall occur if the 
monitoring studies 
show that the fatality 
thresholds are 
exceeded.  The TAC 
shall review the first 
year of monitoring data 
to determine whether to 
recommend to the 
Planning Director any 
changes or refinements 
to the monitoring 
protocols. 
Reasons for extending 
monitoring beyond the 
3 years include: fatality 
of species not expected 
during pre-project 
surveys, fatality of 
special-status or fully 
protected species 
exceeding thresholds, 
and inadequacy of 
monitoring data.  
Additional monitoring 
or changes to the 
monitoring protocols 
will be subject to the 
approval of the 
Planning Director 
based upon the 
recommendations of 
the TAC. 

Up-front 
compensatory 
mitigation for 
potential bald 
eagle and 
sandhill crane 
impacts 

The owner shall provide for compensatory 
mitigation prior to construction for potential 
impacts on bald eagle and sandhill crane.     
 

For sandhill crane and bald 
eagle, mitigation will involve 
acquisition, enhancement, or 
preservation of sufficient 
offsite breeding habitat at a 
2:1 ratio of potential 
mortality.  The project 
owner will work with the 
appropriate wildlife refuge to 
identify appropriate sandhill 
crane breeding habitat for 
acquisition.  Lands will be 
transferred to the wildlife 
refuge for preservation and 
enhancement.  For bald 
eagle, mitigation will be 
contribution of $100,000 to 
a reputable land trust or 
conservation program 
approved by DFG and 
USFWS for the purpose of 

Due to the project’s 
potential for causing 
fatalities of bald eagle 
and sandhill crane, 
which are state fully 
protected species, 
compensatory 
mitigation is mandatory 
prior to construction. 
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Mitigation 
Measure 
Component Summary Description  Timing/Duration/Formulae 

Trigger/Threshold for 
Additional Mitigation 

offsite preservation and 
enhancement of bald eagle 
habitat.     
Proof of initiation of 
compliance with the up-
front compensatory 
mitigation requirements shall 
be provided by the project 
owner to the Planning 
Director prior to the 
issuance of any construction 
permits. 

Secondary 
compensatory 
mitigation 
fund 

The applicant shall set aside a mitigation fund 
to be used should threshold exceedances 
occur.  The mitigation fund shall be used for 
habitat protection and enhancement, 
additional research, and/or additional 
mitigation determined to be appropriate by 
the TAC to address threshold exceedances.  
The TAC will recommend to the Planning 
Director the best uses of the compensatory 
mitigation fund. 

A mitigation fund shall be 
set up by the project owner 
as a one-time endowment or 
other type of protected 
principal for individual 
mitigation activities 
approved by the Planning 
Director, based on the 
recommendations of the 
TAC.  The mitigation fund 
shall be calculated at a rate 
of $1,000 per MW based on 
the full capacity of the 
project.  Proof of funding 
and the details of the fund’s 
principal value, custodial 
financial institution, and 
accessibility shall be 
provided by the project 
owner to the Planning 
Director prior to the 
commencement of 
commercial project 
operations.  

Subject to the Planning 
Director’s review and 
approval of the 
recommendations of 
the TAC, and in 
addition to all other 
mitigation herein 
described, the 
Secondary 
Compensatory 
Mitigation Fund shall 
be used when the 
fatality thresholds 
described above are 
exceeded in any year of 
operations 

Onsite habitat 
protection and 
enhancement 
plan 

Onsite habitat modification/protection or 
enhancement measures shall be implemented 
if thresholds for additional mitigation are 
reached or unexpected fatalities occur.  
Unexpected fatalities include exceedance of 
the above-established fatality thresholds or 
fatalities of special-status species not 
anticipated in pre-operations studies. 
Examples of possible mitigation measures 
include, but are not limited to, protection of 
nests identified within the project boundary, 
alterations to habitat within the study area to 
inhibit or enhance certain species’ success, 
and modification of lighting schemes to 
address fatalities related to lighting at the 
project site.  The TAC shall review and 
consider the relevant data and recommend 
the appropriate habitat protection measures 
to be implemented for the particular species 
in question. 

The TAC shall make a 
recommendation to the 
Planning Director for 
additional measures to be 
included in a Habitat 
Protection and 
Enhancement Plan.  Such 
measures shall be 
implemented as specified by 
the Planning Director, but in 
all cases shall be fully 
implemented within 1 year 
following the final decision 
of the Planning Director to 
impose specific additional 
measures. 

If fatality thresholds are 
exceeded, habitat 
protection and 
enhancement measures 
may be needed, subject 
to the recommendation 
of the TAC and 
approval of the 
Planning Director. 
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Mitigation 
Measure 
Component Summary Description  Timing/Duration/Formulae 

Trigger/Threshold for 
Additional Mitigation 

Operations 
measures 

Changes to operations shall be considered 
only if all other mitigation approaches 
outlined above are not effective in fully 
mitigating the impact to a less-than-
significant level.  Any proposed changes to 
operations shall be subject to the approval of 
the Planning Director and must be 
determined to be reasonable, feasible, and 
linked to reducing specific impacts identified 
through the monitoring studies conducted at 
the project.  For example, operations changes 
that may be implemented include shutdown 
of individual turbines during times of 
sensitivity of species known to be impacted, 
if the TAC can determine that a particular 
turbine location and the spinning of its blades 
is a cause of the fatalities.  Operations 
shutdowns will be limited to individual 
turbines where fatality thresholds are 
consistently exceeded and to the time periods 
in which the fatality threshold exceedances 
occur.  Shutdowns shall only be approved on 
a month-to-month basis.  

Approved on a month-to-
month basis and limited to 
the time periods in which 
the fatality threshold 
exceedances occur. 

Operational changes 
shall only be 
implemented if the 
fatality threshold 
exceedance persists and 
cannot be mitigated to a 
less-than-significant 
level by the Habitat 
Protection and 
Enhancement Plan, 
compensatory 
mitigation, and 
additional research 
mitigation approaches 
described above.  The 
Planning Director has 
the ultimate approval 
authority over any 
changes to project 
operations.  

Additional 
research 

Additional research may be needed if 
unexpected fatalities occur as a result of 
operations.  Unexpected fatalities include 
exceedance of the above-established fatality 
thresholds or fatalities of special-status 
species not expected in pre-operations 
studies.  The scope of any additional studies 
shall be limited to addressing specific 
unexpected fatalities and the results shall be 
used to determine appropriate additional 
mitigation measures; the owner shall provide 
updates to State BIOS and CNDDB records 
within 6 months of any new information on 
species occurrences, diversity, or migration. 

Additional research to 
address unexpected fatalities 
may be needed after the first 
year of fatality monitoring.  
The TAC may make 
recommendations to the 
Planning Director regarding 
the protocols of any such 
additional research. 

If fatality thresholds are 
exceeded, additional 
research may be 
necessary, subject to the 
discretion and 
recommendations of 
the TAC.  The Planning 
Director shall have final 
approval authority over 
the protocol, timing, 
and methodology of 
any such additional 
research.   

 

Mitigation Measure BIO-6:  Monitor avian mortality rates and implement 
adaptive management measures, if necessary 
Following initiation of project operations, a monitoring study will be conducted to 
determine avian mortality rates resulting from operation of the project.  The monitoring 
study will use standardized area searches of all turbines at the project site in accordance with 
published guidelines (see California Energy Commission [CEC] Guidelines [California Energy 
Commission and California Department of Fish and Game 2006]).  The information will be 
compiled, analyzed, and documented in annual reports for a period of 5 years, and will be 
made available to the public for use in evaluation of future wind farm projects.  If mortality 
rates of special-status species are determined to be below the level at which populations may 
be negatively affected (as defined above), no further mitigation will be required.  As lead 
agency under CEQA, the County will coordinate closely with USFWS and the California 
Department of Fish and Game (DFG) to set up an adaptive monitoring program for 
implementation by the applicant.   
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If mortality rates exceed levels at which population-level effects could occur, one or more of 
the following adaptive management measures will be implemented at the discretion of 
USFWS or DFG to reduce the level of mortality to the maximum extent practicable. 

 Timing restrictions on the operation of one or more turbines (time of day or seasonal 
shutdown).  Turbines are shut down when the turbine blades are “feathered” 
horizontally in the wind, and the turbines stop rotating. 

Permanent shutdown of one or more turbines. 

Relocation of one or more turbines. 

Page 3.4-23  
(Impact BIO-11) 
However, the accuracy of these estimates are confounded by several factors.  The proposed 
project will use 2.3–2.4 MW turbines, whereas the data from other wind farms used in the 
analyses are from wind farms using 1.8 MW turbines.  Larger turbines such as those proposed 
for use at Hatchet Mountain are characterized by larger and higher rotor-swept areas but lower 
rotation speeds (in revolutions per minute).  Whether these turbine characteristics would result in 
lower, higher, or comparable mortality rates than traditional turbines is unknown.   

In addition to the avian use studies, a radar study of nocturnal bird and bat migration using 
marine radar was conducted in fall 2007 (included as Appendix B of the final EIR).  The results 
of this study provide no additional information that would alter the conclusions drawn from the 
diurnal avian use studies. 

Due to the uncertainty associated with these estimates and the potential for unexpectedly high 
mortality rates, this impact is considered significant and unavoidable.  Implementation of 
Mitigation Measure BIO-6 would reduce this impact to the maximum extent practicable.  

Impact BIO-12:  Potential direct mortality of special-status and common bat 
species (less than significant) 
High levels of bat mortality resulting from collision with wind turbines have been documented at 
some wind farms, particularly in the eastern United States (Erickson et al. 2002).  Ten species of 
bats occur or could potentially occur in the project area (Appendix C-1), four of which is are 
considered a special-status species (pallid bat is a California species of special concernTable 
3.4-3).  Operation of the proposed project could result in the direct mortality of special-status 
and common bat species through collision with rotating turbine blades.  To assess the magnitude 
of this potential impact, bat use of the project area was sampled at a single location for 78 nights 
between May and October 2006 using Anabat detectors (Appendix C-1).  

The mean number of bat passes per detector per night was compared to existing data at five 
wind farms where both bat activity and mortality levels have been measured.  The level of bat 
activity documented at the Hatchet Mountain site is much lower than at three eastern and 
midwestern wind farm sites, all of which had relatively high levels of bat mortality; but it is 
higher than at two western wind farm sites, both of which had relatively low levels of bat 
mortality.  Because the project area is intensively managed conifer forest on a ridgetop, there is 
no habitat capable of supporting large concentrations of bats (i.e., communal roosting or nursery 
sites).  The data collected on site do not indicate that substantial numbers of bats migrate 
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through the project area, although some bat mortality is likely to occur.  Therefore, this impact is 
considered less than significant.  No mitigation is required. 

Page 3.4-24 
Impact BIO-13:  Potential interference with avian and bat migration corridors 
(less than significant)  
Significant levels of avian and bat mortality are not likely to occur unless the project area 
comprises a substantial portion of an established migration corridor.  Avian use of Hatchet 
Mountain was relatively uniform, and no obvious flyways or concentration areas were observed. 
The majority of large birds flew perpendicular to and across the prominent ridgeline, rather than 
parallel with the ridge, suggesting that the ridge is not an important migratory route for diurnal 
migrants1.  The majority of nocturnally migrating birds and bats observed during the study of 
nocturnal bird and bat migration were also observed moving perpendicular to the ridgeline.  The 
data collected during the 1-year avian use study suggest that the project area is not within a major 
migratory pathway for diurnal migrants.  The information available indicates that interference 
with migration corridors is unlikely; this impact is considered less than significant.  No mitigation 
is required. 

Section 3.5, Cultural Resources 
Page 3.5-11 
Impacts and Mitigation Measures 

Mitigation Measure CUL-1:  Coordinate with the Pit River Tribe during 
project development, and prepare a detailed recordation of Hatchet Ridge–
Bunchgrass Mountain 
The County and the project owner will facilitate a preconstruction meeting and field visit 
with the Pit River Tribe through the Tribe’s chairperson and the Pit River Environmental 
Office to discuss locations or issues of cultural sensitivity in the proposed project area.  The 
project owner will coordinate with the Tribe to consider ways to minimize impacts on 
culturally sensitive locations during construction.  Additionally, the County and the applicant 
will coordinate with the Pit River Tribe through the Tribe’s chairperson and the Pit River 
Environmental Office to retain a professional ethnographic consultant to undertake a 
detailed recordation of Hatchet Ridge–Bunchgrass Mountain as a traditional cultural 
property.  The recordation will commence prior to construction and will include 
photographic documentation of pre- and postconstruction conditions on Hatchet Ridge–
Bunchgrass Mountain.  Additional research, particularly into ethnographer Omer C. 
Stewart’s notes filed at the University of California, Berkeley, and interviews with Itsatawi 
and Madesi individuals, will also be required to complete the recordationreferenced in the 
document.  The information gathered as a result of field, interview, and research tasks will be 
compiled into a report, which the ethnographer will be transmitted to the Pit River Tribe.  
The Tribe will have the right to determine the dissemination oif the report is submitted to 
the California Historical Resources Information System.  Detailed recordation of Hatchet 
Ridge–Bunchgrass Mountain in this manner will create a photographic and documentary 
record of the traditional cultural property resource prior to construction of the proposed 
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project, resulting in partial compensation for the loss of the property’s character-defining 
features of isolation, harshness, and serenity. 

Mitigation Measure CUL-2:  Implement a cultural resources monitoring 
program with the Pit River Tribe during construction  
Cultural resource monitors from the Pit River Tribe will be invited by the project owner to 
monitor initial ground-disturbing construction activities associated with the proposed project 
in areas identified by the Tribe as culturally sensitive to ensure that more discrete sacred 
localities in the project area are avoided or that impacts on such localities are mitigated to the 
extent feasible, including, but not limited to, avoidance or data recovery.  The Pit River 
Environmental Office should coordinate with the appropriate Achumawi bands (Itsatawi 
and Madesi) to assign monitors.Cultural resource monitors from the Pit River Tribe will 
monitor ground-disturbing construction activities associated with the proposed project to 
ensure that more discrete sacred localities in the project area are avoided or that impacts on 
such localities are mitigated to the extent feasible.  The Pit River Environmental Office will 
coordinate with the appropriate Achumawi bands (Itsatawi and Madesi) to assign monitors.   

Section 3-12, Transportation/Traffic 
Page 3-12.10 

Although no comment was received to this effect, it was noted during review that one mitigation 
measure was misnumbered.  That error is corrected here. 

Mitigation Measure TRA-62:  Consult with FAA to meet the FAA 
requirements   
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Table 3.4-3.  Special-Status Wildlife Potentially Occurring in the Hatchet Ridge Project Area Page 1 of 8 

 

Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Invertebrates     

Valley elderberry longhorn 
beetle 

T/– Streamside habitats below 3,000 feet 
throughout the Central Valley 

Riparian and oak savanna habitats 
with elderberry shrubs; elderberry is 
the host plant 

None; the project is outside the 
geographic (elevational) range of 
the speciesno suitable habitat (i.e. 
elderberry shrubs) in project area 

Amphibians     

California red-legged frog 
Rana aurora draytonii 

–/T Along the coast and coastal mountain 
ranges of California from Marin 
County to San Diego County and in 
the Sierra Nevada from Tehama to 
Fresno Counties 

Permanent and semipermanent 
aquatic habitats, such as creeks and 
cold-water ponds, with emergent and 
submergent vegetation; may aestivate 
in rodent burrows or cracks during 
dry periods 

None; no known occurrences 
within 10-mile radius of project 
area; no suitable habitat in project 
area 

Cascades frog 
Rana cascadae 

–/SSC Shasta-Trinity region east to the 
Modoc Plateau and south to the 
Lassen area and the upper Feather 
River system 

Ephemeral and permanent ponds and 
streams; oviposition habitat is open, 
shallow water in unshaded areas; 
overwinters underwater or in 
saturated ground 

Moderate; known occurrences 
within 10-mile radius of project 
area; limited suitable habitat 
present in project area 

Foothill yellow-legged frog 
Rana boylii 

–/SSC Klamath, Cascade, North Coast, 
South Coast, Transverse, and Sierra 
Nevada Ranges up to approximately 
6,000 feet 

Creeks or rivers in woodland, forest, 
mixed chaparral, and wet meadow 
habitats with rock and gravel substrate 
and low overhanging vegetation along 
the edge; usually found near riffles 
with rocks and sunny banks nearby 

None; no known occurrences 
within 10-mile radius of project 
area; no suitable habitat in project 
area 

Shasta salamander 
Hydromantes shastae 

–/T Restricted to several tributaries of the 
McCloud River, Pit River, and Squaw 
Creek in Shasta County 

Limestone caves at elevations from 
1,000 to 3,000 feet, volcanic and other 
rock outcroppings; in rainy periods 
found under woody debris in mixed 
pine-hardwood stands 

None; recorded occurrences 
within 12-mile radius of project 
area but project area is above 
species’ known elevational range 

Tailed frog 
Ascaphus truei 

–/SSC Northwestern California from Del 
Norte to central Sonoma Counties 
and east as far as southwest Shasta 
County 

Cool, perennial, swiftly flowing 
streams in conifer dominated habitat 
including redwood, Douglas-fir, 
Klamath mixed conifer, and 
ponderosa pine habitats; also in 
montane hardwood conifer habitats 

None; known occurrences within 
12-mile radius of project area but 
no suitable habitat in project area 
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Reptiles     

Northwestern pond turtle 
Clemmys marmorata marmorata 

–/SSC Oregon border of Del Norte and 
Siskiyou Counties south along the 
coast to San Francisco Bay, inland 
through the Sacramento Valley, and 
on the western slope of Sierra Nevada 

Ponds, marshes, rivers, streams, and 
irrigation canals with muddy or rocky 
bottoms and with watercress, cattails, 
water lilies, or other aquatic 
vegetation in woodlands, grasslands, 
and open forests 

None; known occurrences within 
10-mile radius of project area but 
no suitable habitat in project area 

Birds     

American peregrine falcon 
Falco peregrinus anatum 

–/E, FP Permanent resident along North and 
South Coast Ranges; may summer in 
Cascade and Klamath Ranges and 
through the Sierra Nevada to Madera 
County;  winters in the Central Valley 
south through the Transverse and 
Peninsular Ranges and the plains east 
of the Cascade Range 

Nests and roosts on protected ledges 
of high cliffs, usually adjacent to lakes, 
rivers, or marshes that support large 
prey populations 

Low; two nesting records within 
10-mile radius of project area; no 
suitable nesting or foraging habitat 
in project area; not observed 
during WEST surveys; may fly 
through project area during 
migration or movement between 
foraging areas 

Bald eagle 
Haliaeetus leucocephalus 

–/E, FP Nests in Siskiyou, Modoc, Trinity, 
Shasta, Lassen, Plumas, Butte, 
Tehama, Lake, and Mendocino 
Counties and in the Lake Tahoe 
Basin; reintroduced into central coast; 
winter range includes the rest of 
California, except the southeastern 
deserts, very high altitudes in the 
Sierra Nevada, and east of the Sierra 
Nevada south of Mono County 

In western North America, nests and 
roosts in coniferous forests within 1 
mile of a lake, reservoir, stream, or the 
ocean 

High; known occurrences within 
10-mile radius of project area, 
including Lake Margaret; no 
suitable nesting or foraging habitat 
in project area; several sightings 
during WEST surveys 

California horned lark 
Eremophila alpestris actia 

–/SSC Throughout much of the state; less 
common in mountainous areas of the 
north coast and in coniferous or 
chaparral habitats 

Common to abundant resident in a 
variety of open habitats, usually where 
large trees and shrubs are absent; 
grasslands and deserts to dwarf shrub 
habitats above tree line 

Low; no known records 
occurrences within 10-mile radius 
of project area; limited suitable 
habitat in project area;  not 
observed during WEST surveys; 
suitable habitat in project area   
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Northern spotted owl 
Strix occidentalis caurina 

T/SSC A permanent resident throughout its 
range; found in the north Coast, 
Klamath, and western Cascade 
Ranges from Del Norte to Marin 
Counties 

Dense old-growth or mature forests 
dominated by conifers with topped 
trees or oaks available for nesting 
crevices 

ModerateLow; known 
occurrences within 10-mile radius 
of project area; no suitable nesting 
and limited suitable foraging 
habitat in project vicinityarea; not 
observed during WEST surveys 
but may fly through project area 
during dispersal 

Cooper’s hawk 
Accipiter cooperii 

–/SSC Throughout California except high 
altitudes in the Sierra Nevada; winters 
in the Central Valley, southeastern 
desert regions, and plains east of the 
Cascade Range 

Nests in a wide variety of habitat 
types, from riparian woodlands and 
grey pine–oak woodlands through 
mixed conifer forests 

HighModerate; known 
occurrences within 10-mile radius 
of project area; suitable foraging 
habitat in project area; observed 
during WEST surveys. 

Ferruginous hawk 
Buteo regalis 

–/SSC Does not nest in California; winter 
visitor along the coast from Sonoma 
to San Diego Counties, east to the 
Sierra Nevada foothills and 
southeastern deserts, the Inyo-White 
Mountains, the plains east of the 
Cascade Range, and Siskiyou County 

Open terrain in plains and foothills 
where ground squirrels and other prey 
are available 

HighLow; project is outside  
geographic range of the species; 
no known occurrences within 10-
mile radius of project area; no 
suitable habitat in project area; 
does not nest in project area; 
sighted observed once during 
WEST surveys; known to pass 
through project area during 
migration 

Golden eagle 
Aquila chrysaetos 

–/SSC, FP Foothills and mountains throughout 
California; uncommon nonbreeding 
visitor to lowlands such as the Central 
Valley 

Nest on cliffs and escarpments or in 
tall trees overlooking open country; 
forages in annual grasslands, 
chaparral, and oak woodlands with 
plentiful medium and large-sized 
mammals 

HighLow; no known occurrences 
within a 10-mile radius; no 
suitable habitat in project area; 
does not nest in project area; 
observed once sighted during 
WEST surveys; known to pass 
through project area during 
migration 
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Greater sandhill crane 
Grus canadensis tabida 

–/T, FP Breeds in Siskiyou, Modoc, Lassen, 
Plumas, and Sierra Counties; winters in 
the Central Valley, southern Imperial 
County, Lake Havasu National Wildlife 
Refuge, and the Colorado River Indian 
Reserve 

Summers in open terrain near shallow 
lakes or freshwater marshes; winters 
in plains and valleys near bodies of 
fresh water 

High; one known occurrence 
within 10-mile radius of project 
area; no suitable habitat in project 
area; does not nest in project 
area;observed migrating over 
project area  sighted during WEST 
surveys known to pass through 
project area during migration 

Long-eared owl 
Asio otus 

–/SSC Permanent resident east of the 
Cascade Range from Placer County to 
the Oregon border, east of the Sierra 
Nevada from Alpine County to Inyo 
County; scattered breeding 
populations along the coast and in 
southeastern California; winters 
throughout the Central Valley and 
southeastern California 

Nests in abandoned crow, hawk, or 
magpie nests, usually in dense riparian 
stands of willows, cottonwoods, live 
oaks, or conifers 

Low; no known occurrences 
within 10-mile radius of project 
area; limited no suitable habitat 
inon project area; not observed 
during WEST surveys; limited 
suitable habitat in project area 

Merlin 
Falco columbarius 

–/SSC Does not nest in California; rare but 
widespread winter visitor to Central 
Valley and coastal areas 

Forages along coastline in open 
grasslands, savannas, and woodlands; 
often forages near lakes and other 
wetlands 

Low; no known occurrences in 
project area; no suitable habitat in 
project area; not observed during 
WEST surveysmay fly through 
project area during migration 

Northern goshawk  
Accipiter gentilis 

–/SSC Permanent resident in Klamath and 
Cascade Ranges, North Coast Ranges 
from Del Norte to Mendocino 
Counties, and Sierra Nevada south to 
Kern County; winters in Modoc, 
Lassen, Mono, and northern Inyo 
Counties 

Nests and roosts in older stands of 
red fir, Jeffrey pine, ponderosa pine, 
lodgepole pine, Douglas-fir, and 
mixed conifer forests 

HighModerate; known 
occurrences within 10-mile radius 
of project area; no nesting but 
suitable foraging habitat in project 
area; not observed during WEST 
surveys may fly through project 
area during migration or between 
foraging areas 
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Osprey 
Pandion haliaetus 

–/SSC Nests along the north coast from 
Marin to Del Norte Counties, east 
through the Klamath and Cascade 
Ranges, and in the upper Sacramento 
Valley; important inland breeding 
populations at Shasta Lake, Eagle 
Lake, and Lake Almanor and small 
numbers elsewhere south through the 
Sierra Nevada; winters along the coast 
from San Mateo to San Diego 
Counties 

Nests in snags, trees, or utility poles 
near the ocean, large lakes, or rivers 
with abundant fish populations 

High; known occurrences within 
10-mile radius of project area;  no 
suitable foraging or nesting habitat 
in project area; two observations 
during WEST surveys may fly 
through project area during 
migration or between foraging 
areas  

Prairie falcon 
Falco mexicanus 

–/SSC Permanent resident in the South 
Coast, Transverse, Peninsular, and 
northern Cascade Ranges, the 
southeastern deserts, Inyo-White 
Mountains, foothills surrounding the 
Central Valley, and Sierra Nevada in 
Modoc, Lassen, and Plumas Counties; 
winters in Central Valley, along the 
coast from Santa Barbara to San 
Diego Counties, and in Marin, 
Sonoma, Humboldt, Del Norte, and 
Inyo Counties 

Nests on cliffs or escarpments, usually 
overlooking dry, open terrain or 
uplands 

Low; no known occurrences 
within 10-mile radius of project 
area; no suitable habitat in project 
area; not observed during WEST 
surveys; no suitable habitat in 
project area; may fly through 
project area during migration or 
between foraging areas 

Purple martin 
Progne subis 

–/SSC Coastal mountains south to San Luis 
Obispo County, west slope of the 
Sierra Nevada, and northern Sierra 
and Cascade ranges; absent from 
Central Valley except in Sacramento; 
isolated, local populations in southern 
California 

Nests in abandoned woodpecker 
holes in oaks, cottonwoods, and other 
deciduous trees in a variety of wooded 
and riparian habitats; also nests in 
vertical drainage holes under elevated 
freeways and highway bridges 

Low; no known occurrences 
within 10-mile radius of  in project 
area; no suitable nesting habitat in 
project area; not observed during 
WEST surveys no suitable nesting 
habitat in project area 

Sharp-shinned hawk 
Accipiter striatus 

–/SSC Permanent resident in the Sierra 
Nevada, Cascade, Klamath, and 
North Coast Ranges at mid-elevations 
and along the coast in Marin, San 
Francisco, San Mateo, Santa Cruz, 
and Monterey Counties; winters over 
the rest of the state except at very 
high elevations 

Dense canopy ponderosa pine or 
mixed-conifer forest and riparian 
habitats 

High;  no known occurrences 
within 10-mile radius of project 
area; suitable habitat in project 
area; observed during WEST 
surveys no suitable habitat in 
project area; may fly through 
project area during migration or 
between foraging areas 
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Vaux’s swift 
Chaetura vauxi 

–/SSC Coastal belt from Del Norte to Santa 
Cruz Counties and in mid-elevation 
forests of Sierra Nevada and Cascade 
Range 

Nests in hollow, burned-out tree 
trunks in large conifers 

Low; no known occurrences 
within 10-mile radius of project 
area; no suitable habitat in project 
area; not observed during WEST 
surveys; no suitable habitat in 
project area; may fly through 
project area during migration or 
movement between foraging areas 

Willow flycatcher 
Empidonax traillii 

–/E Summers along western Sierra Nevada 
from El Dorado to Madera Counties; 
in Cascades and northern Sierra 
Nevada in Trinity, Shasta, Tahama, 
Butte, and Plumas Counties; and along 
eastern Sierra Nevada from Lassen to 
Inyo Counties 

Riparian areas and large wet meadows 
with abundant willows.  Usually found 
in riparian habitats during migration 

Low; known occurrences within 
10-mile radius of the project area; 
no suitable habitat in project area; 
not observed during WEST 
surveys no suitable habitat in 
project area; may fly through 
project area during migration 

Yellow warbler 
Dendroica petechia brewsteri 
(nesting) 

–/SSC Nests throughout California except 
Central Valley, Mojave Desert region, 
and high altitudes and eastern side of 
Sierra Nevada; winters along 
Colorado River and in parts of 
Imperial and Riverside Counties; two 
small permanent populations in San 
Diego and Santa Barbara Counties 

Nests in riparian areas dominated by 
willows, cottonwoods, sycamores, or 
alders or in mature chaparral; may 
also use oaks, conifers, and urban 
areas near stream courses 

HighModerate; no known 
occurrences within 10-mile radius 
of project area; limited suitable 
habitat in project area; observed 
during WEST surveys limited 
suitable nesting habitat in project 
vicinity 

Yellow-breasted chat 
Icteria virens 

–/SSC Nests locally in coastal mountains and 
Sierra Nevada foothills, east of the 
Cascades in northern California, along 
the Colorado River, and very locally 
inland in southern California 

Nests in dense riparian habitats 
dominated by willows, alders, Oregon 
ash, tall weeds, blackberry vines, and 
grapevines 

NoneLow; no known occurrences 
within 10-mile radius of project 
area; no suitable nesting habitat in 
project area; not observed during 
WEST surveys; no suitable nesting 
habitat in project area 

Mammals     

Sierra Nevada snowshoe hare 
Lepus americanus tahoensis 

–/SSC Cascade Range in Siskiyou and Del 
Norte Counties and Sierra Nevada 
from Mt. Lassen to Mono and Tulare 
Counties, generally between 4,800 and 
8,000 feet 

Dense thickets of conifers, riparian 
vegetation, or chaparral in boreal life 
zones 

High; observed in project area 
during J&S reconnaissance survey 
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Common Name 
Scientific Name 

Status 
Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

American badger 
Taxidea taxus 

–/SSC Uncommon, permanent resident 
throughout the state except for north 
coast 

Most abundant in drier, open stages 
of most shrub, forest, and herbaceous 
habitats with friable soils 

Low; one record within 10-mile 
radius of project area; suitable 
habitat in project area  

California wolverine 
Gulo gulo luteus 

–/T, FP Klamath and Cascade Ranges south 
through Sierra Nevada to Tulare 
County 

Sighted in a variety of habitats from 
1,600 to 14,200 feet; most common in 
open terrain above timberline and 
subalpine forests 

Low; known occurrences within 
10-mile radius of project area; last 
occurrence record in 1983; 
suitable habitat in project area 

Pacific fisher 
Martes pennanti pacifica 

C/SSC Coastal mountains from Del Norte to 
Sonoma Counties, east through 
Cascades to Lassen County, and south 
in Sierra Nevada to Kern County 

Late successional coniferous forests 
and montane riparian habitats 

Low; known occurrences within 
10-mile radius of project area; 
limited poor quality habitat in 
project area 

Pacific Townsend’s (=western) 
big-eared bat 
Corynorhinus townsendii townsendii 

–/SSC Coastal regions from Del Norte to 
Santa Barbara Counties 

Roosts in caves, tunnels, mines, and 
dark attics of abandoned buildings; 
very sensitive to disturbances and may 
abandon a roost after one onsite visit 

Low; no known occurrences 
within 10-mile radius of project 
area; not detected during WEST 
surveys; no roosting habitat and 
marginal foraging habitat in 
project area 

Pallid bat 
Antrozous pallidus 

–/SSC Throughout California except high 
Sierra from Shasta to Kern Counties 
and the northwest coast, primarily at 
lower and mid-elevations 

Occurs in a variety of habitats from 
desert to coniferous forest; most 
closely associated with oak, yellow 
pine, redwood, and giant sequoia 
habitats in northern California and 
oak woodland, grassland, and desert 
scrub in southern California; relies 
heavily on trees for roosts 

Moderate; no known occurrences 
within 10-mile radius of project 
area; suitable habitat in project 
area; possible detection during 
WEST surveys; suitable habitat in 
project area 

Spotted bat 
Euderma maculatum 

–/SSC Throughout eastern and southern 
California, central Sierra Nevada, and 
Sierra Nevada foothills bordering the 
San Joaquin Valley; one recent record 
from northern California in the 
Trinity Alps; probably occurs in other 
portions of the state where habitat is 
suitable 

Wide variety of habitats from low 
desert to high-elevation coniferous 
forest, primarily in areas associated 
with cliff and canyon habitat; females 
may favor ponderosa pine forests 
during reproduction 

Moderate; one known occurrence 
in project area; no roosting habitat 
and suitable foraging habitat in 
project area 
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Scientific Name 
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Fed/State Geographic Distribution Habitat Requirements Potential Occurrence in Project Area 

Western mastiff bat 
Eumops perotis californicus 

–/SSC Along western Sierra Nevada 
primarily at low to mid-elevations and 
widely distributed throughout 
Southern Coast Ranges; north to the 
Oregon border 

Wide variety of habitats from desert 
scrub to montane conifer; roosts and 
breeds in deep, narrow rock crevices, 
but may also use crevices in trees, 
buildings, and tunnels 

Moderate; no known occurrences 
within 10-mile radius of project 
area; suitable foraging habitat in 
project area; not observed during 
WEST surveys suitable foraging 
habitat in project area 

 
Status explanations: 

Federal 

T = listed as threatened under the federal Endangered Species Act. 

C = species for which USFWS has on file sufficient information on biological vulnerability and threat(s) to support issuance of a proposed rule to list, but issuance of the 
proposed rule is precluded. 

– = no listing. 

State 

E = listed as endangered under the California Endangered Species Act. 

T = listed as threatened under the California Endangered Species Act. 

FP = fully protected under the California Fish and Game Code. 

SSC = species of special concern in California. 

– = no listing. 

Potential Occurrence in the Study Area 

High: Known occurrences of the species within the study area, or CNDDB or other source records occurrence of the species within a 10-mile radius of the study area.  
Suitable habitat is present within the study area. 

Moderate: CNDDB or other source records occurrence of the species within a 10-mile radius of the study area.  Poor quality suitable habitat is present within the study area. 

Low: CNDDB or other source does not record occurrence of the species within a 10-mile radius of the study area.  Suitable habitat is present within the study area. 
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Chapter 4 

Mitigation Monitoring and Reporting Program 

4.1 Introduction 
An environmental impact report (EIR) was prepared to comply with the California 
Environmental Quality Act (CEQA) for the Hatchet Ridge Wind Project (proposed project).  
The EIR identified potentially significant environmental impacts as well as mitigation measures 
to reduce the significance of those impacts, where feasible.  Potentially significant and 
unavoidable impacts were identified for the resource areas listed below. 

 Aesthetics and visual resources. 

 Biological resources. 

 Cultural resources. 

4.2 Regulatory Background 
CEQA provides that when an agency approves a project for which mitigation is required, that 
agency must adopt a mitigation monitoring and reporting program (MMRP) that ensures the 
mitigation measures will be implemented (Public Resources Code [PRC] Section 21081.6[a]).  
The MMRP addresses those mitigation measures identified in the EIR that are the responsibility 
of the agency to implement.  CEQA’s mandate is rather brief and gives agencies leeway in 
designing their MMRPs:  some agencies focus on monitoring, some focus on reporting, and 
some focus on both. 

This MMRP has been prepared to comply with Section 21081.6(a)(1) of the PRC, which requires 
that: 

The public agency shall adopt a reporting or monitoring program for the changes made to the project 
or conditions of project approval, adopted in order to mitigate or avoid significant effects on the 
environment.  The reporting or monitoring program shall be designed to ensure compliance during 
project implementation. 

This MMRP is intended to ensure the effective implementation of mitigation measures that are 
within the authority of the Shasta County Department of Resource Management (County) to 
implement (including monitoring where identified) throughout all phases of construction of the 
proposed project. 



Shasta County Department of Resource Management Mitigation and Monitoring Reporting Program
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4.3 Implementation of Mitigation and 
Monitoring 

The County, as lead agency under CEQA, has developed this MMRP for the proposed project.  
This MMRP is designed to ensure that the mitigation measures adopted by the County for this 
project are implemented. 

This MMRP lists all mitigation measures identified in the EIR for the proposed project.  In 
general, monitoring becomes effective at the time the action is taken on the project.  The timing 
of monitoring is organized as follows. 

 Prior to construction:  The monitoring activity consists of ensuring that a particular 
mitigation action has taken place prior to the beginning of any construction or grading 
activities, i.e., before the County issues grading or building permits.  

 During construction:  The monitoring activity consists of active monitoring while grading or 
construction is occurring on the project site. 

 After construction/ongoing:  The monitoring activity consists of monitoring after the 
grading and construction phase of the project has been completed and is related to ongoing 
operation and maintenance. 

The implementation timing of certain mitigation measures is also noted when different from the 
above-listed categories. 

The MMRP is presented in Table 4-1.  For each adopted mitigation measure, the table identifies 
the characteristics listed below. 

 The timing of implementation. 

 The mitigation measure. 

 The implementing party. 

 The monitoring party. 

Each mitigation measure is copied from the certified final EIR.  The table will be used as a 
reference by the County to identify the applicable measures and to ensure that they have been 
implemented in a timely manner. 

The County will bear the primary responsibility for ensuring that the mitigation measures are 
implemented.  When project work is undertaken by the County’s or developer’s contractors, the 
pertinent mitigation measures will be included in the terms and conditions of the contracts.  The 
County’s construction inspectors will undertake regular inspections of the job site to ensure that 
contractors are implementing the mitigation measures and complying with their contract.  The 
County’s project manager will be responsible for ensuring that mitigation measures that are the 
responsibility of the County are carried out. 
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Mitigation Measure Description Timing 
Monitoring 
Responsibility 

Verification  
(date & 
initial) 

Aesthetics and Visual Resources    
Mitigation Measure AES-1 
Use rapid discharge 
flashing red safety lighting 

As discussed in Chapter 2, Project Description, studies have suggested that use of a flashing red light 
reduces the visual impacts on neighboring communities.  To comply with FAA regulations, a rapid-
discharge flashing red light will be used rather than a single incandescent light.   

Installation 
prior to project 
operation 

Shasta County 
Department of 
Resource 
Management—
Planning/ FAA 

 

Air Quality     

Mitigation Measure AIR-1 
Implement SCAQMD 
required standard 
mitigation measures 

The project applicant will require the construction contractor to implement all feasible Standard 
Mitigation Measures.  Such measures include but are not limited to those listed below. 

 PM10 Controls. 
 Alternatives to open burning of vegetative material on the project site will be used by the 

project applicant unless otherwise deemed infeasible by the AQMD.  Examples of suitable 
alternatives are chipping, mulching, and conversion to biomass fuel.  

 The applicant will be responsible for ensuring that all adequate dust control measures are 
implemented in a timely and effective manner during all phases of project development and 
construction. 

 All material excavated, stockpiled, or graded should be sufficiently watered to prevent fugitive 
dust from leaving property boundaries and causing a public nuisance or a violation of an 
ambient air standard.  Watering should occur at least twice daily with complete site coverage, 
preferably in the mid-morning and after work is completed each day. 

 All areas (including unpaved roads) with vehicle traffic should be watered periodically or have 
dust palliatives applied for stabilization of dust emissions. 

 All onsite vehicles should be limited to a speed of 15 miles per hour on unpaved roads. 
 If ground-disturbing activities are conducted under windy conditions (in excess of 20 miles per 

hour), the applicant will ensure that best available dust prevention techniques are used during 
such activities and will increase the frequency of watering to protect air quality as needed.   

 All inactive portions of the development site should be seeded and watered until suitable grass 
cover is established. 

 The applicant will be responsible for applying (according to manufacturer’s specifications) 
nontoxic soil stabilizers to all inactive construction areas (previously graded areas that remain 
inactive for 96 hours) in accordance with the Shasta County Grading Ordinance. 

 All trucks hauling dirt, sand, soil, or other loose material should be covered or should maintain 
at least 2 feet of freeboard (i.e., minimum vertical distance between top of the load and top of 
the trailer) in accordance with the requirements of California Vehicle Code Section 23114.  This 
provision will be enforced by local law enforcement agencies. 

 All material transported off site will be either sufficiently watered or securely covered to 
prevent a public nuisance. 

 During initial grading, earth moving, or site preparation, the project will be required to 

Implementation 
during 
construction 

Shasta County 
AQMD and  
Department of 
Resource 
Management —
Planning 

 



Table 4-1.   Continued Page 2 of 20 

Mitigation Measure Description Timing 
Monitoring 
Responsibility 

Verification  
(date & 
initial) 

construct a paved (or dust palliative–treated) apron, at least 100 feet in length, onto the project 
site from the adjacent paved road(s). 

 Paved streets adjacent to the development site should be swept or washed at the end of each 
day to remove excessive accumulations of silt and/or mud that may have accumulated as a 
result of activities on the development site. 

 Adjacent paved streets will be swept (recommend water sweeper with reclaimed water) at the 
end of each day if substantial volumes of soil materials have been carried onto adjacent public 
paved roads from the project site. 

 Wheel washers will be installed where project vehicles and/or equipment enter and/or exit 
onto paved streets from unpaved roads.  Vehicles and/or equipment will be washed prior to 
each trip. 

 Prior to final occupancy, the applicant will reestablish ground cover on the construction site 
through seeding and watering in accordance with the Shasta County Grading Ordinance. 

 Streets. 
 The project will provide for temporary traffic control as appropriate during all phases of 

construction to improve traffic flow as deemed appropriate by the Department of Public 
Works and/or Caltrans. 

Construction activities will be scheduled to direct traffic flow to off-peak hours as much as practicable. 
Mitigation Measure AIR-2 
Implement additional 
measures to reduce 
construction emissions 

The project applicant will require construction contractors to implement measures to reduce 
construction-related emissions.  All feasible measures should be implemented including but are not 
limited to those listed below. 

  Limit the area subject to excavation, grading, and other construction activity at any given time. 
 Limit the hours of operation of heavy-duty equipment and/or the amount of equipment in use. 
 Replace fossil-fueled equipment with electrically driven equivalents (provided they are not run by a 

portable generator set).  
 Require that all diesel engines be shut off when not in use to reduce emissions from idling. 
 During the smog season (May through October), lengthen the construction period to minimize the 

number of vehicles and equipment operating at the same time. 
 Off-road trucks should be equipped with on-road engines when possible. 
 Minimize obstruction of traffic on adjacent roadways. 
 Power construction equipment with diesel engines fueled by alternative diesel fuel blends or ultra 

low sulfur diesel (ULSD).  Only fuels that have been certified by ARB should be used.  ARB has 
verified specific alternative diesel fuel blends for NOX and PM emission reduction.  The applicant 
should also use ARB-certified alternative fueled (compressed natural gas [CNG], liquid propane gas 
[LPG], electric motors, or other ARB certified off-road technologies] engines in construction 
equipment where practicable. 

 Use construction equipment that meets the current off-road engine emission standard (as certified 
by ARB) or that is re-powered with an engine that meets this standard.  Tier I, Tier II, and Tier III 

Implemented 
during 
construction 

Shasta County 
AQMD and 
Department of 
Resource 
Management —
Planning 
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engines produce significantly less NOX and PM emissions than uncontrolled engines. 
 

Biological Resources     

Mitigation Measure BIO-1 
Avoid Butte County 
morning-glory 

Wherever possible, redesign the location of the facilities to avoid habitat for Butte County morning-
glory.  The applicant will, to the extent possible, adjust the location of six turbines and associated access 
roads currently planned for construction in Butte County morning-glory habitat.  If this avoidance 
measure is not possible, the applicant will implement Mitigation Measure BIO-2.  

Prior to 
initiating 
construction 
and ongoing 
throughout 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning 

 

Mitigation Measure BIO-2 
Minimize impacts on Butte 
County morning-glory 

Butte County morning-glory appears to have a patchy distribution within the population in the project 
area.  The applicant will minimize impacts on Butte County morning-glory by locating facilities in 
unoccupied patches of the population, or in areas that support the lowest densities of plants.  To 
accomplish this measure, a qualified botanist (a qualified botanist is defined as a person with at least an 
undergraduate degree in botany or biology and specific experience conducting botanical surveys in the 
region surrounding the project area for at least 3 years/seasons) will conduct a detailed survey of the 
area prior to construction to describe and map the exact boundaries of the population in the project area 
and the density of plants within the population.  The survey must be conducted during the appropriate 
time of year, and the results of the survey as well as final facility siting must be submitted to the 
California Department of Fish and Game (DFG) and the Shasta County Department of Resource 
Management and approved by both agencies prior to construction. 
For Butte County morning-glory habitat temporarily disturbed during construction (approximately 15 
acres), the applicant will confine the work area to the minimum amount necessary to complete the work.  
Where temporary disturbance is necessary, the applicant will conduct project activities and necessary 
ground disturbance in a manner that is consistent with the successful reestablishment of the species.  A 
list of specific actions necessary to ensure successful reestablishment of the species following temporary 
disturbance, and the locations where these actions will be implemented, will be prepared by a qualified 
botanist, submitted to DFG and the Shasta County Department of Resource Management, and 
approved by both agencies prior to construction. 
Finally, to minimize impacts on Butte County morning-glory resulting from the potential introduction of 
invasive species, the applicant will implement invasive species control measures during construction and 
implement monitoring for a period of 3 years following construction.  Prior to construction, the 
applicant must conduct a survey to map invasive species within the project area.  During construction, 
the applicant will implement measures to prevent the spread of existing invasive species as determined 
necessary by a qualified botanist.  Following construction, the applicant will monitor the project area 
every year for a period of 3 years during the appropriate period(s) of the year to ensure that invasive 
species have not been spread into new areas or that no new invasive species have been introduced.  
Through coordination with the Shasta County Department of Resource Management, and under the 
judgment of a qualified botanist, the applicant will implement measures to control invasive species if 
deemed necessary.  An invasive species control plan must be submitted to the Shasta County 
Department of Resource Management and DFG prior to construction.  Additionally, invasive species 
monitoring and treatment reports must be submitted to the Shasta County Department of Resource 

Prior to 
initiating 
construction 
and ongoing 
throughout 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning /DFG 
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Management and DFG annually following the completion of construction activities. 
Mitigation Measure BIO-3 
Avoid and minimize 
disturbance of waters of 
the United States, including 
wetlands 

 Redesign or modify the project to avoid direct and indirect impacts on wetlands and streams, if 
feasible. 

 Avoid all wetlands and other waters of the United States by installing orange construction barrier 
fencing (and sedimentation fencing in some cases) between the construction site and the 
wetland/other waters areas. 

 Avoid construction activities in saturated or ponded wetlands and streams during the wet season to 
the maximum extent possible.  Where such activities are unavoidable, protective practices, such as 
use of padding or vehicles with balloon tires, will be employed. 

 If deemed necessary by USACE during the Section 404 permit process, use geotexile cushions and 
other materials (e.g., timber pads, prefabricated equipment pads, geotextile fabric) in saturated 
conditions to minimize damage to the substrate and vegetation.   

 Stabilize exposed slopes and stream banks immediately upon completion of construction activities.  
Other waters of the United States will be restored in a manner that encourages vegetation to 
reestablish to preproject conditions and contours to reduce the effects of erosion on the drainage 
system. 

 Restrict any instream construction within the ordinary high water mark to the low-flow period of 
May through October. 

 Complete all activities promptly to minimize their duration and resulting impacts. 
 Prohibit equipment access or staging in or within 250 feet of wetlands and other waters of the 

United States along existing access roads.  Confine access to existing roads.   
 Keep all protective measures in place until all construction activities have been completed near the 

resource; remove such measures immediately following construction activities. 
 Locate all turbines and project infrastructure (roads, substations, and other facilities) away from 

wetlands and drainages.   Establish a setback as described below.  
 Construct project components using the setback recommendations established in USACE and 

California Department of Fish and Game guidance:  a 100-foot setback from wetlands and streams 
and a 250-foot setback from wetlands, streams, and ephemeral pools that provide habitat for 
special-status species. 

 Retain a qualified wetland biologist to identify and flag the boundaries of wetlands prior to 
construction as “exclusion areas”; construction crews will follow the recommended setbacks. 

 Appurtenant project facilities (e.g., underground cables) will be sited at least 250 feet from 
identified wetland resources.  

 Ground disturbance during construction will be sited at least 100 feet from the boundaries of 
delineated wetlands to the extent feasible to minimize secondary effects on the resources. 

 All fueling and storage areas will be located at least 250 feet from intermittent streams and wetlands 
to prevent spills of fuel or other hazardous materials from entering receiving waters.   

 Develop a Spill Prevention and Containment Plan and maintain appropriate equipment on site to 

Prior to 
initiating 
construction 
and ongoing 
throughout 
construction 

USACE  
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prevent adverse impacts on wetlands that could result from an inadvertent spill.   

Mitigation Measure BIO-4 
Conduct vegetation 
removal activities during 
the non-breeding season 

To avoid potential impacts on nesting yellow warblers, raptors, and other migratory birds, all initial 
ground disturbance and vegetation removal activities will occur during the non-breeding season (i.e., 
August 15–March 1).  If vegetation removal activities during the breeding season cannot be avoided, 
implement Mitigation Measure BIO-6. 

During 
construction 
activities (April–
August 15) 

DFG  

Mitigation Measure BIO-5 
Conduct preconstruction 
surveys for nesting birds 
and avoid active nest sites 

To avoid potential impacts on nesting yellow warblers, raptors, and other migratory birds, a 
preconstruction survey will be conducted to locate all active nests of special-status birds and birds 
protected under the Migratory Bird Treaty Act.  Nest sites of special-status raptors will be avoided and 
no vegetation removal activities will occur within a 0.25-mile radius of the nest until the young have 
fledged or the nest has failed, as determined by a qualified biologist.  No vegetation removal activities 
will be conducted within 100 feet of the nests of nesting songbirds until the young have fledged or the 
nest has failed, as determined by a qualified biologist. 

Preconstruction 
surveys to be 
conducted prior 
to initiating 
construction; 
activities 
ongoing 
throughout 
construction 

DFG  

Mitigation Measure BIO-6 
Monitor avian and bat 
mortality rates and 
implement adaptive 
management measures, if 
necessary 

Mitigation Measure BIO-6 involves preparing and implementing a multifaceted program of avian and bat 
mortality monitoring and implementing adaptive management measures, as needed.  It comprises the 
components listed below. 

 Forming a technical advisory committee (TAC). 
 Preparation and implementation of an avian and bat mortality monitoring study plan. 
 Preparation and submittal of annual monitoring reports. 
 Review of results and implementation of adaptive management measures, if necessary. 
 Conducting an avian use study. 
 Offsite mitigation funding. 

Technical Advisory Committee.  At the direction of the County, the project proponent will be 
responsible for the formation of a Technical Advisory Committee (TAC).  Participation on the technical 
advisory committee will include, at a minimum, a representative of the project proponent, the California 
Department of Fish and Game, the U.S. Fish and Wildlife Service, conservation organization(s) (e.g., 
Wintu Audubon Society), the landowners, and at least two experts with experience in avian mortality 
associated with windfarms and/or other electrical infrastructure.  One of these two experts will have 
significant expertise in statistical analysis of avian mortality data.  Final participation on the TAC will be 
at the discretion of the County.  The TAC will be formed prior to the initiation of project operations.   

The purpose of the TAC is to advise the County on technical matters related to avian and bat mortality 
issues, including the following:  review of proposed research and/or monitoring plans; review of the 
results of avian and bat mortality monitoring to determine if fatality thresholds (see below) have been 
exceeded, and to make recommendations to the County Planning Director on which of the actions listed 
below will be implemented to reduce those fatalities if the thresholds are exceeded.  The County Planning 
Director or his/her designated representative will have sole authority to make decisions concerning 

TAC to be 
formed prior to 
initiating 
construction;rec
ommendations 
implemented 
throughout 
construction 

Shasta County 
Deparment of 
Resource 
Management—
Planning /TAC 
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monitoring results and adaptive measures. 

The TAC will use the best available evidence to make recommendations to the County annually on which 
of the adaptive management measures listed below should be implemented, and in what specific fashion, 
to reduce the level of mortality until mortality rates remain below the thresholds defined above.  The 
County will make the final determination of which measures recommended by the TAC will be 
implemented each year.  An adaptive management approach will be used to determine the method 
resulting in the least restrictions on wind farm operations that the data suggest may have a beneficial 
effect on reducing mortality rates.  Additional measures will be implemented each year there are data to 
suggest that the restrictions will reduce mortality rates until mortality rates remain below the thresholds 
defined above. 

Monitoring Study.  Prior to initiation of project operations (here defined as the beginning of electrical 
generation), the project applicant will submit an avian and bat mortality monitoring study plan for 
approval by the County.  The purpose of the study will be to determine avian and bat mortality rates 
resulting from project operations.  Following initiation of project operations, the project proponent will 
fund and implement, at the direction of the County, the avian mortality monitoring study plan.  The 
monitoring study will require, at a minimum, searches of 30% of the turbines twice weekly using plot 
sizes and search protocols recommended in the California Guidelines for Reducing Impacts to Birds and 
Bats from Wind Energy Development, published by the California Energy Commission (California 
Energy Commission and California Department of Fish and Game 2006).  The study will be designed to 
estimate the mortality rate for each species and species group listed below.  Mortality rates must be 
adjusted to take into account potential biases resulting from variation in searcher efficiency, carcass 
removal by predators and scavengers, and other known sources of bias.   

Annual Monitoring Reports and Thresholds.  The information will be compiled, analyzed, and 
documented in annual reports for a period of 2 years after all turbines have been placed in operation.  
The data will be made available to the public for use in the evaluation of avian mortality associated with 
wind farm projects.  If mortality rates of bald eagle or sandhill crane do not meet or exceed the level at 
which populations may be adversely affected (listed below; see also the discussion in Operational Impacts 
above [page 3.4-19 of the Draft EIR]), and mortality of owls, diurnal raptors, or yellow warbler do not 
exceed the levels defined below, no further mortality monitoring will be required. 
   

Bald eagle 3 fatalities per year 
Greater sandhill crane 5 fatalities per year 
Yellow warbler 0.07 fatalities per turbine per year 
Owls 0.11 fatalities per turbine per year 
Diurnal raptors 0.35 fatalities per turbine per year 

 
If mortality rates meet or exceed the levels defined above, the avian mortality monitoring will be 
continued until mortality rates remain below all the thresholds defined above for a period of 2 
consecutive years.   
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Adaptive Management Measures.  The TAC will make a recommendation to the County, if thresholds 
defined above are met or exceeded, on which of the measures listed below should be implemented. 

 Alterations to habitats within the project area that reduce the level of attractants to the project area 
by species whose mortality thresholds have been exceeded.  Examples include control of raptor 
prey species (e.g., ground squirrels, chipmunks, woodrats, pocket gophers) or the habitat elements 
(e.g., rock piles, particular shrub species) on which they depend. 

 Timing restrictions on the operation of one or more turbines (time of day or seasonal shutdown).  
Turbines are shut down when the turbine blades are “feathered” horizontally in the wind, and the 
turbines stop rotating. 

 Permanent shutdown of one or more turbines. 
 Relocation of one or more turbines. 

Although current information suggests that use of lighting and other means for discouraging use of the 
project area by avian species are not effective, new research or technologies may become available in the 
future that are effective.  The TAC may recommend, and the County may require, additional monitoring 
and the implementation of additional mitigation measures, such as use of lighting, sounds, or other 
means of discouraging use of the project area by species or species groups experiencing high mortality 
rates, if new information suggests that use of these technologies is likely to have an appreciable 
beneficial effect. 

Avian Use Study.  To provide a context for interpretation of avian fatality data and insight into turbine-
specific fatality data, 1 year of avian use studies will be conducted as specified in the CEC Guidelines.  
The avian use study will be conducted concurrently with the avian and bat mortality monitoring study. 

Offsite Mitigation Funding.  In addition to the foregoing mitigation measures, the project proponent 
has agreed to make funds available to be used for offsite mitigation, which may include any of the 
measures listed below. 

 Acquisition, development, and/or management of breeding and feeding areas for avian species 
potentially affected by the project. 

 Creation of artificial nesting habitat (e.g., nest structures). 
 Contributions to established conservation programs for specific species. 
 Establishment of a compensatory mitigation fund for species-specific conservation programs.  
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Mitigation Measures Decision Framework for BIO-6 
 
Mitigation 
Measure 
Component Summary Description  Timing/Duration/Formulae 

Trigger/Threshold for 
Additional Mitigation 

Technical 
Advisory 
Committee 

Formation of a Technical Advisory 
Committee (invited parties shall include 
one representative each from the CDFG, 
USFWS, one conservation organization, 
project operations and construction 
manager (the owner), and Shasta County 
Department of Resource Management). 
The TAC shall be limited to one voting 
member from each party, with advisors 
for each party allowed to attend and 
participate in meetings and lend expertise 
to the members. See Technical Advisory 
Committee above for further details on the 
operation of the TAC. 

The TAC shall be formed 
during construction and shall 
hold its first meeting prior to 
the commencement of 
commercial project operations 
in order to review and make 
initial recommendations for 
the monitoring study 
protocols.  Thereafter, the 
TAC shall meet at least 
semiannually to review the 
results of avian fatality 
monitoring.   

If the monitoring 
studies show that any 
fatality thresholds have 
been exceeded, the 
TAC shall confer to 
make recommendations 
to the Planning 
Director for additional 
mitigation as outlined 
below. 

Fatality 
monitoring 
and 
thresholds 

Fatality monitoring will be conducted by a 
qualified biologist approved by the TAC 
and will be used to compare pre-
operations predictions of fatality with 
actual fatalities associated with project 
operations to determine if impact 
thresholds have been exceeded.  Carcass 
scavenge calibration shall commence on 
the first appropriate day for the applicable 
species after day 1 of operations.  In 
addition the owner shall arrange for a 
permit to enter for research/monitoring 
purposes for qualified scientists (when 
funded by others) subject to approval of 
the TAC. 
Additionally, project operations staff will 
be trained in handling and reporting avian 
fatalities encountered in the course of 
turbine maintenance and other regular 
activities on site.  A protocol for project 
staff will be developed through 
coordination with the California 
Department of Fish and Game and the 
County for appropriate handling and 
reporting of fatalities.  The project owner 
acknowledges that project staff training is 
intended to supplement, not substitute, for 
the formal monitoring study requirements 

Three years, beginning as close 
as possible to the first day of 
commercial project operations.  
Additional periods of 
monitoring shall be required 
should results of monitoring 
studies suggest that additional 
monitoring is warranted.  See 
Monitoring Study and Fatality 
Thresholds above for further 
details. 

Referral to the TAC for 
potential changes to 
monitoring methods 
and additional 
monitoring or research 
shall occur if the 
monitoring studies 
show that the fatality 
thresholds are 
exceeded.  The TAC 
shall review the first 
year of monitoring data 
to determine whether to 
recommend to the 
Planning Director any 
changes or refinements 
to the monitoring 
protocols. 
Reasons for extending 
monitoring beyond the 
3 years include: fatality 
of species not expected 
during pre-project 
surveys, fatality of 
special-status or fully 
protected species 
exceeding thresholds, 
and inadequacy of 
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outlined above. monitoring data.  
Additional monitoring 
or changes to the 
monitoring protocols 
will be subject to the 
approval of the 
Planning Director 
based upon the 
recommendations of 
the TAC. 

Up-front 
compensator
y mitigation 
for potential 
bald eagle 
and sandhill 
crane impacts 

The owner shall provide for compensatory 
mitigation prior to construction for 
potential impacts on bald eagle and 
sandhill crane.     
 

For sandhill crane and bald 
eagle, mitigation will involve 
acquisition, enhancement, or 
preservation of sufficient 
offsite breeding habitat at a 2:1 
ratio of potential mortality.  
The project owner will work 
with the appropriate wildlife 
refuge to identify appropriate 
sandhill crane breeding habitat 
for acquisition.  Lands will be 
transferred to the wildlife 
refuge for preservation and 
enhancement.  For bald eagle, 
mitigation will be contribution 
of $100,000 to a reputable land 
trust or conservation program 
approved by DFG and 
USFWS for the purpose of 
offsite preservation and 
enhancement of bald eagle 
habitat.     
Proof of initiation of 
compliance with the up-front 
compensatory mitigation 
requirements shall be provided 
by the project owner to the 
Planning Director prior to the 
issuance of any construction 
permits. 

Due to the project’s 
potential for causing 
fatalities of bald eagle 
and sandhill crane, 
which are state fully 
protected species, 
compensatory 
mitigation is mandatory 
prior to construction. 

Secondary 
compensator
y mitigation 
fund 

The applicant shall set aside a mitigation 
fund to be used should threshold 
exceedances occur.  The mitigation fund 
shall be used for habitat protection and 
enhancement, additional research, and/or 
additional mitigation determined to be 
appropriate by the TAC to address 

A mitigation fund shall be set 
up by the project owner as a 
one-time endowment or other 
type of protected principal for 
individual mitigation activities 
approved by the Planning 
Director, based on the 

Subject to the Planning 
Director’s review and 
approval of the 
recommendations of 
the TAC, and in 
addition to all other 
mitigation herein 
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threshold exceedances.  The TAC will 
recommend to the Planning Director the 
best uses of the compensatory mitigation 
fund. 

recommendations of the TAC.  
The mitigation fund shall be 
calculated at a rate of $1,000 
per MW based on the full 
capacity of the project.  Proof 
of funding and the details of 
the fund’s principal value, 
custodial financial institution, 
and accessibility shall be 
provided by the project owner 
to the Planning Director prior 
to the commencement of 
commercial project operations.  

described, the 
Secondary 
Compensatory 
Mitigation Fund shall 
be used when the 
fatality thresholds 
described above are 
exceeded in any year of 
operations 

Onsite 
habitat 
protection 
and 
enhancement 
plan 

Onsite habitat modification/protection or 
enhancement measures shall be 
implemented if thresholds for additional 
mitigation are reached or unexpected 
fatalities occur.  Unexpected fatalities 
include exceedance of the above-
established fatality thresholds or fatalities 
of special-status species not anticipated in 
pre-operations studies. Examples of 
possible mitigation measures include, but 
are not limited to, protection of nests 
identified within the project boundary, 
alterations to habitat within the study area 
to inhibit or enhance certain species’ 
success, and modification of lighting 
schemes to address fatalities related to 
lighting at the project site.  The TAC shall 
review and consider the relevant data and 
recommend the appropriate habitat 
protection measures to be implemented 
for the particular species in question. 

The TAC shall make a 
recommendation to the 
Planning Director for 
additional measures to be 
included in a Habitat 
Protection and Enhancement 
Plan.  Such measures shall be 
implemented as specified by 
the Planning Director, but in 
all cases shall be fully 
implemented within 1 year 
following the final decision of 
the Planning Director to 
impose specific additional 
measures. 

If fatality thresholds are 
exceeded, habitat 
protection and 
enhancement measures 
may be needed, subject 
to the recommendation 
of the TAC and 
approval of the 
Planning Director. 

Operations 
measures 

Changes to operations shall be considered 
only if all other mitigation approaches 
outlined above are not effective in fully 
mitigating the impact to a less-than-
significant level.  Any proposed changes to 
operations shall be subject to the approval 
of the Planning Director and must be 
determined to be reasonable, feasible, and 
linked to reducing specific impacts 
identified through the monitoring studies 
conducted at the project.  For example, 
operations changes that may be 
implemented include shutdown of 
individual turbines during times of 

Approved on a month-to-
month basis and limited to the 
time periods in which the 
fatality threshold exceedances 
occur. 

Operational changes 
shall only be 
implemented if the 
fatality threshold 
exceedance persists and 
cannot be mitigated to a 
less-than-significant 
level by the Habitat 
Protection and 
Enhancement Plan, 
compensatory 
mitigation, and 
additional research 
mitigation approaches 
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sensitivity of species known to be 
impacted, if the TAC can determine that a 
particular turbine location and the 
spinning of its blades is a cause of the 
fatalities.  Operations shutdowns will be 
limited to individual turbines where fatality 
thresholds are consistently exceeded and 
to the time periods in which the fatality 
threshold exceedances occur.  Shutdowns 
shall only be approved on a month-to-
month basis.  

described above.  The 
Planning Director has 
the ultimate approval 
authority over any 
changes to project 
operations.  

Additional 
research 

Additional research may be needed if 
unexpected fatalities occur as a result of 
operations.  Unexpected fatalities include 
exceedance of the above-established 
fatality thresholds or fatalities of special-
status species not expected in pre-
operations studies.  The scope of any 
additional studies shall be limited to 
addressing specific unexpected fatalities 
and the results shall be used to determine 
appropriate additional mitigation 
measures; the owner shall provide updates 
to State BIOS and CNDDB records 
within 6 months of any new information 
on species occurrences, diversity, or 
migration. 

Additional research to address 
unexpected fatalities may be 
needed after the first year of 
fatality monitoring.  The TAC 
may make recommendations to 
the Planning Director 
regarding the protocols of any 
such additional research. 

If fatality thresholds are 
exceeded, additional 
research may be 
necessary, subject to the 
discretion and 
recommendations of 
the TAC.  The Planning 
Director shall have final 
approval authority over 
the protocol, timing, 
and methodology of 
any such additional 
research.   
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Cultural Resources     

Mitigation Measure CUL-1 
Coordinate with the Pit 
River Tribe during project 
development, and prepare 
a detailed recordation of 
Hatchet Ridge–Bunchgrass 
Mountain 

The County and the project owner will facilitate a preconstruction meeting and field visit with the Pit 
River Tribe through the Tribe’s chairperson and the Pit River Environmental Office to discuss locations 
or issues of cultural sensitivity in the proposed project area.  The project owner will coordinate with the 
Tribe to consider ways to minimize impacts on culturally sensitive locations during construction.  
Additionally, the County and the applicant will coordinate with the Pit River Tribe through the Tribe’s 
chairperson and the Pit River Environmental Office to retain a professional ethnographic consultant to 
undertake a detailed recordation of Hatchet Ridge–Bunchgrass Mountain.  The recordation will 
commence prior to construction and will include photographic documentation of pre- and 
postconstruction conditions on Hatchet Ridge–Bunchgrass Mountain.  Additional research, particularly 
into ethnographer Omer C. Stewart’s notes filed at the University of California, Berkeley, and interviews 
with Itsatawi and Madesi individuals, will be referenced in the document.  The information gathered as a 
result of field, interview, and research tasks will be compiled into a report, which will be transmitted to 
the Pit River Tribe.  The Tribe will have the right to determine if the report is submitted to the California 
Historical Resources Information System.  Detailed recordation of Hatchet Ridge–Bunchgrass Mountain 
in this manner will create a photographic and documentary record of the cultural resource prior to 
construction of the proposed project, resulting in partial compensation for the loss of the property’s 
character-defining features of isolation, harshness, and serenity. 

Survey 
conducted with 
Pit River Tribe 
prior to 
initiation of 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning /Pit 
River Tribe 

 

Mitigation Measure CUL-2 
Implement a cultural 
resources monitoring 
program with the Pit River 
Tribe during construction 

Cultural resource monitors from the Pit River Tribe will be invited by the project owner to monitor initial 
ground-disturbing construction activities associated with the proposed project in areas identified by the 
Tribe as culturally sensitive to ensure that more discrete sacred localities in the project area are avoided or 
that impacts on such localities are mitigated to the extent feasible, including, but not limited to, avoidance 
or data recovery.  The Pit River Environmental Office should coordinate with the appropriate Achumawi 
bands (Itsatawi and Madesi) to assign monitors. 

As a condition 
of approval, 
monitoring plan 
to be developed 
prior to 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning /Pit 
River Tribe 

 

Mitigation Measure CUL-
3a 
Stop work if archaeological 
materials are discovered 
during construction 

If archaeological materials (such as chipped or ground stone, historic debris, building foundations, or 
non-human bone) are inadvertently discovered during ground-disturbing activities, the construction 
contractor will stop work in that area and within 100 feet of the find until a qualified archaeologist can 
assess the significance of the find and develop appropriate treatment measures.  Treatment measures will 
be made in coordination with the Tribe and other parties as appropriate.  Treatment measures typically 
include development of avoidance strategies or mitigation of impacts through data recovery programs 
such as excavation or detailed documentation. 
If cultural resources are discovered during construction activities, the construction contractor and lead 
contractor compliance inspector will verify that work is halted until appropriate treatment measures are 
implemented.  Implementation of this mitigation measure may be sufficient to reduce impacts on 
archaeological sites to a less-than-significant level. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning /Pit 
River Tribe 
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Mitigation Measure CUL-
3b 
Stop work if human 
remains are discovered 
during construction 

If human remains of Native American origin are discovered during ground-disturbing activities, the 
County must comply with state laws relating to the disposition of Native American burials, which fall 
within the jurisdiction of the NAHC (PRC 5097).  If human remains are discovered or recognized in any 
location other than a dedicated cemetery, the County will not allow further excavation or disturbance of 
the site or any nearby area reasonably suspected to overlie adjacent human remains until: 

 the Shasta County coroner has been informed and has determined that no investigation of the cause 
of death is required; and 

 if the remains are of Native American origin, 
 the descendants from the deceased Native Americans have made a recommendation to the 

landowner or the person responsible for the excavation work for means of treating or 
disposing of, with appropriate dignity, the human remains and any associated grave goods as 
provided in PRC 5097.98; or 

 the NAHC was unable to identify a descendant or the descendant failed to make a 
recommendation within 48 hours after being notified by the NAHC. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning /Pit 
River 
Tribe/Shasta 
County Coroner

 

Geology and Soils     

Mitigation Measure GEO-
1 
Implement 
recommendations of site-
specific geotechnical 
investigation prepared by 
state-licensed personnel 

As part of the project design process, the Shasta County Department of Resource Management will 
ensure that the applicant retains appropriately qualified state-licensed professionals (G.E. and C.E.G.) to 
conduct site-specific geotechnical and engineering geologic investigations consistent with all currently 
applicable standards of professional geotechnical engineering and engineering geologic practice.  The 
purpose of the investigations will be to provide a geologic basis for the development of appropriate 
project design.  Investigations will address bedrock and Quaternary geology; geologic structure, including 
primary and secondary seismic hazards as defined by the State of California; soils; slope stability; previous 
history of excavation and fill placement; earthwork recommendations; and any other topics identified by 
Shasta County Department of Resource Management, the design engineer(s), the geotechnical engineer, 
or the engineering geologist as relevant.  The results of the study will be presented to the Shasta County 
Department of Resource Management in the form of a geotechnical and engineering geology report (soils 
report).  The report will include design and/or construction requirements to address any geologic 
conditions or hazards identified as posing substantial risk to life, safety, or property (including the 
project), as well as recommendations to ensure that project construction and operation do not exacerbate 
any existing geologic hazards.  The applicant will be responsible for ensuring that project design and 
construction adheres to all recommendations of the report. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Building 

 

Mitigation Measure GEO-
2 
Ensure that the site-
specific geotechnical 
investigation addresses 
landslide risks 

The applicant will ensure that the site-specific geotechnical report prepared for the project evaluates 
landslide risks, including seismically induced landsliding, in the project area and, where appropriate, 
identifies mitigation to address these hazards.  Any mitigation will be consistent with the current standard 
of care for geotechnical engineering and engineering geology, and all applicable building codes and 
standards.  The applicant will be responsible for ensuring that all recommendations of the site-specific 
geotechnical report are implemented. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Building 

 

Mitigation Measure GEO-
3 

The proponent will ensure that the site-specific geotechnical report prepared for the project includes an 
evaluation of the potential for ridgetop shattering to affect project facilities and, if appropriate, identifies 

As a condition 
of project 

Shasta County 
Department of 
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Ensure that the site-
specific geotechnical 
investigation addresses 
ridgetop shattering risks 

mitigation to address these hazards.  Any mitigation will be consistent with the current standard of care 
for geotechnical engineering and engineering geology, and all applicable building codes and standards.  
The applicant will be responsible for ensuring that all recommendations of the site-specific geotechnical 
report are implemented. 

approval; 
implemented 
prior to and 
during 
construction 

Resource 
Management—
Building 

Hazards and Hazardous Materials    

Mitigation Measure HAZ-1 
 Prepare a Hazardous 
Materials Business 
Plan/Spill Prevention 
Control and 
Countermeasures Plan 

In accordance with the California Health and Safety Code and California Code of Regulations and as part 
of compliance with the NPDES General Construction Permit, the project applicant will prepare a 
Hazardous Materials Business Plan/Spill Prevention Control and Countermeasures Plan (Plan) to avoid 
spills and minimize impacts in the event of a spill.  A Plan will be required from the contractor during 
construction and from the operator during operations.  The purpose of the Plan is to ensure that 
adequate containment would be provided to control accidental spills, that adequate spill response 
equipment and absorbents would be readily available, and that personnel would be properly trained in 
how to control and clean up any spills.  The County will review and approve the Plan prior to approval of 
a grading permit.  The County will routinely inspect active portions of the project area to verify that the 
BMPs specified in the Plan are properly implemented and maintained, will immediately notify the 
contractor if there is a noncompliance issue, and will require compliance.  The federal reportable spill 
quantity for petroleum products, as defined in EPA’s guidelines (40 CFR 110) is any oil spill that: (1) 
violates applicable water quality standards; (2) causes a film or sheen upon or discoloration of the water 
surface or adjoining shoreline; or (3) causes a sludge or emulsion to be deposited beneath the surface of 
the water or adjoining shorelines.  The Plan will include the components listed below. 
a.  The Plan must include a discussion of hazardous materials management, including delineation of 

hazardous material and hazardous waste storage areas, prevention and response procedures, access and 
egress routes, and notification procedures. 

b.  The Plan will be provided to all contractors working on the proposed project, and one copy will be 
available on site at all times. 

c.  The applicant and the applicant’s contractors will store all paint, solvents, and any other hazardous 
materials in the manner specified by the manufacturer and in accordance with federal regulations and 
nationally and internationally recognized codes and standards.  Small spray cans of carburetor fluid and 
other hazardous materials will be stored in an enclosed area in the O&M building.  A material safety 
data sheet will be stored with each material. 

d.  All employees must be properly trained in the use and handling of these materials. 
e.  Should a spill of hazardous material occur, EHD and DTSC, which have spill response and cleanup 

ordinances to govern emergency spill response, will be notified immediately.  A written description of 
reportable releases will be submitted to the Central Valley Water Board.  This submittal will include a 
description of the release, including the type of material and an estimate of the amount spilled, the date 
of the release, an explanation of why the spill occurred, and a description of the steps taken to prevent 
and control future releases.  The releases will be documented on a spill report form. 

If a reportable spill has occurred and it is determined that project activities have adversely affected 
surface or groundwater quality in excess of water quality standards, a detailed analysis will be performed 
by a Registered Environmental Assessor to identify the likely cause of contamination.  This analysis will 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Environmental 
Health 
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conform to ASTM standards and will include recommendations for reducing or eliminating the source or 
mechanisms of contamination.  Based on this analysis, the County and its contractors will select and 
implement measures to control contamination, with a performance standard that water quality will be 
returned to baseline conditions.  These measures will be subject to approval by EHD and DTSC. 

Mitigation Measure HAZ-2 
Conduct a Phase I 
investigation 

The applicant will prepare a Phase I site assessment prior to approval of a grading permit.  The Phase I 
site assessment will conform to standards of the ASTM and will include recommendations for reducing 
or eliminating the source or mechanisms of contamination (or pathways of exposure to such 
contamination) if contamination is found and remediation/control measures are determined to be 
necessary concerning construction-period exposure and the handling of contaminated material.  The 
applicant will implement the recommendations of the Phase I site assessment relative to construction.  
This mitigation measure may be conducted in coordination with Mitigation Measure HAZ-3 as 
appropriate. 
 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning 
/Environmental 
Health 

 

Mitigation Measure HAZ-3 
Plan for encountering 
hazardous materials 

The project applicant will prepare a business plan prior to approval of a grading permit, specifying the 
proper handling, reporting, and disposal procedures for hazardous materials used during construction.  If 
hazardous contaminants are unexpectedly encountered during construction, construction crews will cease 
work in the vicinity and notify DRM.  A licensed waste disposal contractor will be used to remove the 
hazardous materials, once identified, from the site in accordance with federal, state, and local 
requirements. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning 
/Environmental 
Health 

 

Mitigation Measure HAZ-
4a 
Comply with FAA 
regulations 

Prior to approval of construction permits, the project applicant will file an FAA form 7460-01 for each 
wind turbine site, and submit site coordinates based on the 1983 North American Datum (NAD) to the 
FAA.  The applicant will then implement measures to reduce impacts on aircraft and air navigation in 
accordance with FAA’s response and the requirements of FAA’s analysis of the Form 7460-01 and 
Advisory Circular 70/7460-1K,Obstruction Marking and Lighting. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Federal 
Aviation 
Administration/
Shasta County 
Department of 
Resource 
Management 

 

Mitigation Measure HAZ-
4b 
Comply with Caltrans 
Division of Aeronautics 
regulations 

In accordance with Public Utilities Code (PUC) Section 21656, Permit for Extension of Structure More Than 
500 Feet Above the Ground, and Section 21659, Hazards Near Airports Prohibited, the applicant will obtain a 
permit from the Caltrans Division of Aeronautics prior to approval of construction permits (unless FAA 
has determined that the construction does not constitute a hazard to air navigation or would not create 
an unsafe condition for navigation). 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Caltrans 
Division of 
Aeronautics/Sh
asta County 
Department of 
Resource 
Management 

 

Mitigation Measure HAZ-5 
Comply with legal 
requirements for fire 
prevention during 
construction activities 

 In accordance with the Public Resources Code, the construction contractor will comply with the 
following legal requirements during construction activities. 

 Earthmoving and portable equipment with internal combustion engines will be equipped with a 
spark arrestor to reduce the potential for igniting a wildland fire (PRC Section 4442). 

 Appropriate fire suppression equipment will be maintained during the highest fire danger period:  
from April 1 to December 1 (PRC Section 4428). 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Fire 

 



Table 4-1.   Continued Page 16 of 20 

Mitigation Measure Description Timing 
Monitoring 
Responsibility 

Verification  
(date & 
initial) 

 On days when a burning permit is required, flammable materials will be removed to a distance of 10 
feet from any equipment that could produce a spark, fire, or flame, and the construction contractor 
will maintain the appropriate fire suppression equipment (PRC Section 4427). 

 On days when a burning permit is required, portable tools powered by gasoline-fueled internal 
combustion engines will not be used within 25 feet of any flammable materials (PRC Section 4431). 

Mitigation Measure HAZ-6 
Create and maintain 
adequate firebreaks and 
practice fire prevention 

 The applicant will be required to comply with the following measures for the duration of project 
operations. 

 Maintain around and adjacent to buildings and structures a firebreak made by removing and clearing 
away, for a distance of 100 feet as required by PRC 4290, all flammable vegetation or other 
combustible growth. 

 Maintain around and adjacent to the project facilities additional fire protection or firebreak made by 
removing all brush, flammable vegetation, or combustible growth that is located within 100 feet of 
the structures or to the property line, whichever is nearer.  Grass and other vegetation located more 
than 30 feet from the structures and less than 18 inches in height above the ground may be 
maintained where necessary to stabilize the soil and prevent erosion. 

 Provide prior to project operations and maintain at all times a screen over the outlet of every 
chimney or stack that is attached to any device that burns any solid or liquid fuel.  The screen will be 
constructed of nonflammable material with openings not larger than 0.5 inch.  

 Prior to occupancy, install fire extinguishers at the O&M building. 
 Employees will be trained in using extinguishers and communicating with the SCFD. 
 The SCFD and/or Cal Fire will periodically inspect the project area. 
 Provide the SCFD and/or Cal Fire access to onsite water storage tanks, if such access is needed. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Fire/ 
Department of 
Resource 
Management—
Building  

 

Mitigation Measure HAZ-7 
Prepare an Emergency 
Response Plan 

Prior to approval of construction permits, an Emergency Response Plan will be prepared for the review 
and approval by Shasta County.  This plan will address potential accidents or emergencies involving fires 
or explosions at the wind energy facility.  The Emergency Response Plan will be prepared in accordance 
with the Integrated Contingency Planning Guidelines (sometimes referred to as the “One Plan” 
guidelines) issued by the National Response Team.  The Plan will consist of three sections:  an 
Introduction, a Core Plan, and Annexes.  The Introduction and Core Plan should be brief and contain 
only essential (“high level”) information.  The Introduction will describe the scope of the Emergency 
Response Plan, key names and addresses of contacts for an emergency, a description of processes, and 
the general facility hazards information.  The Core Plan will describe how to identify an emergency, how 
and who to alert if an emergency occurs, roles during an emergency, how the emergency will be 
controlled, and how to terminate the incident. 
 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Fire/ 
Department of 
Resource 
Management—
Building 

 

Mitigation Measure HAZ-8 
Wind turbine design and 
safety mechanisms 

To prevent turbine or meteorological tower failure and blade and ice throw and avoid potential impacts, 
the project applicant will incorporate the following measures into the project design. 
a.  Turbines will conform to international standards for wind turbine generating systems, including those 

set forth in International Electro technical Commission (IEC) 61400-1: Wind Turbine Generator 
Systems – Part I: Safety Requirements (1999), and will be certified according to these requirements to 

As a condition 
of project 
approval; 
implemented 
prior to and 

Shasta County 
Fire/ 
Department of 
Resource 
Management—
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help ensure that the static, dynamic, and defined life fatigue stresses of the blade would not be 
exceeded under the combined load expected at the Project Area. 

b.  The project applicant will adhere to state and local building codes during turbine installation on the 
foundations; such adherence will also minimize the risk of rotor and tower failure. 

c.  To prevent safety hazards caused by over-speed, the project applicant will install a comprehensive 
protection system on each turbine to prevent excess rotor speed and turbine and tower failures, such as 
having rotor speed controlled by a redundant pitch-control system and a backup disk-brake system.  
During normal operations, the rotor speed is controlled by the generator torque microprocessors and 
blade pitch.  When wind speeds increase to excessive levels, the rotor pitch would turn, or feather, the 
blades.  Power control automated systems are used to constantly monitor rotor speed to ensure that it 
is maintained within the desired operating range.  If an over-speed is detected, the control system 
immediately initiates a procedure to shut down the machine.  The shutdown procedure will utilize a 
combination of generator torque applied by the power electronics unit and rapid pitching of the blades 
to the feather position, which is accomplished by the hydraulic pitch actuator and the hydraulic power 
unit.  In the event of hydraulic power unit failure or loss of electrical power, the turbines will be shut 
down using stored pressure that will power the hydraulic actuator to the feather position and bring 
them to a complete stop.  Additionally, critical components have multiple temperature sensors and a 
control system to shut the system down and take it off line if an overheat condition is detected. 

d.  To prevent safety hazards caused by tower failure, the project applicant will fulfill the requirements 
below. 

i.  Design the turbine towers and foundation to withstand wind speed of 100 miles per 
hour to ensure stability even under extreme wind conditions at the standard height. 

ii.  Engineer the turbines according to Zone 4 Uniform Building Code Earthquake 
Standards. 

iii.  Ensure that all installed equipment meets the standards of National Electrical 
Manufacturers Association (NEMA), the American National Standards Institute 
(ANSI), and Cal-OSHA. 

e.  To prevent safety hazards caused by electrical failure, electrical systems and the substation will fulfill 
the requirements listed below. 
i.  Be designed by California-registered electrical engineers.  
ii.  Meet national electrical safety codes and other national standards, including NEMA, ANSI, and Cal-

OSHA standards.  
f.  The project applicant will provide the County with manufacturers’ specifications for the wind turbines, 

specifying that all turbines are equipped with a braking system, blade pitch control, and/or other 
mechanism for rotor control and have both manual and automatic over-speed controls. 

during 
construction 

Building 
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Mitigation Measure HAZ-9 
Install grounding and 
equipment shutoff 
mechanisms on project 
facilities 

To protect workers from electrical shock and other work-related accidents during the Hatchet Ridge 
Wind Project, the following measures will be implemented. 
a.  Grounding will be designed and implemented to the standards of the Institute of Electrical and 

Electronics Engineers. 
b.  All turbines and utility lines will be equipped with automatic and manual disconnect mechanisms. 
c.  Three circuit breakers that can be both manually and automatically operated will be provided between 

each turbine and the connection to the electrical grid. 
d.  The electrical systems and substations will be designed by California-registered electrical engineers and 

will meet national electrical safety codes and other national standards, including NEMA, ANSI, and 
Cal-OSHA standards. 

e.  The above mechanisms will be installed and tested before interconnection. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Building 

 

Mitigation Measure HAZ-
10 
Field Management Plan to 
Reduce EMF Risk 

In accordance with CPUC Decision 93-11-013, PG&E and/or the project applicant will prepare a field 
management plan that incorporates “no-cost” and “low-cost” magnetic field reduction steps to reduce 
EMF risks to personnel on the project site.  The field management plan will be submitted to CPUC for 
review and approval prior to occupancy of the site.  Consistent with PG&E’s Transmission and 
Substation EMF Design Guidelines, the field management plan will include the following project 
information: 

 A description of the project (e.g., cost, design, length, location). 
 A description of the surrounding land uses using priority criteria classifications. 
 No-cost options to be implemented. 
 Priority areas where low-cost measures are to be applied. 
 Measures considered for magnetic field reduction, percent reduction, and cost.  These measures may 

include but not be limited to the following: 
 Increased distance from conductors and equipment. 
 Reduced conductor spacing. 
 Minimized current. 
 Optimized phase configuration. 

 Which options were selected and how areas were treated equivalently or why low-cost measures 
cannot be applied to this project because of cost, percent reduction, equivalence, or some other 
reason. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

California 
Public Utilities 
Commission/ 
Shasta County 
Department of 
Resource 
Management 
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Mitigation Measure Description Timing 
Monitoring 
Responsibility 

Verification  
(date & 
initial) 

Hydrology and Water Quality    

Mitigation Measure HYD-
1 
Implement measures to 
maintain groundwater and 
surface water quality in 
case of accidental spills 

If an appreciable spill has occurred and results determine that project activities have adversely affected 
surface or groundwater quality, the County will be responsible for ensuring that a detailed analysis is 
performed by a registered environmental assessor to identify the likely cause of contamination.  This 
analysis will conform to American Society for Testing and Materials standards and will include 
recommendations for reducing or eliminating the source or mechanisms of contamination.  Based on this 
analysis, the project proponent and/or the County will select and implement measures to control 
contamination, with a performance standard that groundwater quality must be returned to baseline 
conditions.  These measures will be subject to approval by the County. 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Water 

 

Mitigation Measure HYD-
2 
Ensure that the site-
specific geotechnical 
investigation addresses 
septic system constraints 
and design 

The applicant will ensure that the site-specific geotechnical report prepared for the project includes an 
evaluation of the site’s suitability for the proposed septic system, including the potential for septic leach 
field use to contribute to risks of slope failure.  If appropriate, the geotechnical report will also identify 
constraints on septic system placement and design.  The applicant will be responsible for ensuring that all 
recommendations of the site-specific geotechnical report are implemented. 

As a condition 
of approval of 
project 
approval, and 
implemented 
prior to and 
during 
construction 

Shasta County 
Department of 
Public Works—
Building 

 

Transportation/Traffic     

Mitigation Measure TRA-1 
Develop and implement a 
construction Traffic 
Control Plan 

The proposed project’s construction-related traffic impacts can be mitigated through development and 
implementation of a Traffic Control Plan as part of the overall Construction Management Plan, in 
accordance with County and Caltrans policies.  The Traffic Control Plan will be implemented throughout 
the course of project construction.  This plan would include but not be limited to the elements listed 
below. 

 A plan for communicating construction plans with Caltrans, emergency service providers, residences 
located in the project vicinity, and anyone else who may be affected by project construction. 

 An access and circulation plan for use by emergency vehicles when lane closures and/or detours are 
in effect.  If lane closures occur, provide advance notice to local fire departments and sheriff’s 
department to ensure that alternative evacuation and emergency routes are designed to maintain 
response times. 

 Maintain access to existing development in the area at all times. 
 Provide for adequate parking for construction trucks and equipment within the project area and 

designated staging areas along Bunchgrass Lookout Road throughout the construction period. 
 Provide adequate parking for construction workers within the project area and designated staging 

areas. 
 Provide temporary truck crossing signs on State Route 299 during construction if allowed by 

Caltrans.  
Provide flaggers/traffic control personnel as necessary (e.g., when oversize loads must turn from State 
Route 299 onto Bunchgrass Lookout Road). 

As a condition 
of project 
approval; 
implemented 
prior to and 
during 
construction 

Caltrans/Shasta 
County 
Department of 
Public Works—
Roads 

 

Mitigation Measure TRA-2 The project proponent is required to file a FAA Form 7460-1, Notice of Proposed Construction or Alteration, Prior to and Shasta County  
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Mitigation Measure Description Timing 
Monitoring 
Responsibility 

Verification  
(date & 
initial) 

Consult with FAA to meet 
the FAA requirements 

for each wind turbine structure.  FAA will issue a Determination of No Hazard to Air Navigation for 
each of the project turbines and meteorological towers if the project meets FAA requirements. 
If FAA determines that the project would potentially be an obstruction unless reduced to a specified 
height, the project proponent will work with FAA to resolve any adverse effects on aeronautical 
operations. 

during 
construction 

Department of 
Resource 
Management—
Planning /FAA 

Utilities and Service 
Systems 

    

Mitigation Measure USS-1 
Notify communication 
tower owners and site wind 
turbines to avoid conflicts 
with microwave signals 

Prior to issuance of the conditional use permit for this project, the project applicant will notify all owners 
of frequency-based communication stations and towers within 2 miles of the proposed project.  Wind 
turbine towers and the proposed corrugated metal O&M building will be sited to avoid potential conflict 
with microwave communication signals.  
In the event that a complaint is received regarding microwave or land mobile pathway interference, the 
project applicant will appropriately and satisfactorily resolve receiver interference through coordination 
with owners of frequency-based communication stations and towers.  Possible actions include installation 
of high-performance antennas at nearby microwave sites, if required. 

Prior to and 
during 
construction 

Shasta County 
Department of 
Resource 
Management—
Planning 
/Federal 
Communication
s Commission 

 

 



Appendix A 
Applicant’s Supplemental Information  

Information in Appendix A was submitted by the applicant, RES America Developments, Inc.  It does not 
necessarily reflect the analysis and conclusions of Shasta County or ICF Jones & Stokes. 



 



  

 Hatchet Ridge Wind, LLC  
 An affiliate of 
 
 
 
 
 
 

RES America Developments, Inc. 

 

700 SW Taylor Street  
Suite 210 
Portland, OR 
97205 USA 
 
Tel: +1 503 219 9000 
Fax: +1 503 219 9009 
 

 
 
February 11, 2008 
 
Bill Walker 
Shasta County  
Department of Resources Management 
1855 Placer Street, Suite 103 
Redding, CA  96001-1759 
 
RE: Technical Information and Recommended Responses to Comments Suggesting Moving Turbines to 
Address Visual Impacts 
 
Dear Mr. Walker,  
 
Hatchet Ridge Wind, LLC (HRW) would like to submit additional project information and recommended 
responses for addressing concerns raised by the public over visual impacts associated with the Project.  
Please consider this information in preparation of the Final EIR.  
 
RES understands that there are significant visual impacts associated with the Project.  Several individuals 
have questioned why the turbines cannot be moved back away from the edge of Hatchet Ridge to 
minimize the view of the turbines from the town of Burney.  While this seems like a simple solution, the 
proposed locations of the turbines were chosen based on several factors, which are equally important in 
maximizing the energy output while minimizing the number of turbines. 
 
The placement of wind turbines at Hatchet Ridge is constrained by several factors including (i) existing 
wind resource/wind speed, (ii) existing project boundaries, (iii) setbacks from neighboring landowners 
and existing transmission lines, (iv) existing microwave paths, and (v) minimum spacing between wind 
turbines.  Each of these constraints is discussed below.   When combined, the constraints provide virtually 
no flexibility for moving turbines upwind from their proposed locations.   
 
Wind Resource: In order to minimize the cost of generating electricity from a wind project, turbines need 
to be sited at the windiest locations and within the other constraints described herein.  Because the power 
generated by a wind turbine is a function of the cube of the wind speed, small changes in wind speed 
result in significant changes in power generated. As illustrated below, a 10% decrease in wind speed 
results in a 33% decrease in power generated.   
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 Power Generated  =  function of velocity cubed 
 = f (Velocity3)  
 =  f (Velocity x Velocity x Velocity) 
 = f (1.10 x 1.10 x 1.10) 
 = f (1.33) 
 

The greatest wind speeds at the Hatchet Ridge Wind Project site occur on the “downwind edge” of project 
site. This is common among wind project sites where the topography provides for some elevation 
differences (hills, ridges, mesas, etc.).  At Hatchet Ridge, wind flows primarily from the southwest.  
Upwind of the ridge the elevation of the landscape increases in the direction of wind flow.  As the wind 
reaches the most northeasterly portions of the ridgeline, it is “sucked” into the lower elevation area known 
as Goose Valley.  This suction effect causes the wind flow to accelerate at the most “downwind edge” of 
the Project site. Wind turbines placed along this portion of the ridge will generate the greatest amount of 
electricity and will minimize the cost of electricity generated by the Project.  Relocating turbines upwind 
of these positions will reduce Project output and increase cost of generating electricity, ultimately making 
the project economically infeasible.   
 
Existing Project Boundaries:  Hatchet Ridge Wind, LLC has obtained wind energy lease rights for a 
defined area.  Turbine placement outside of the defined area is not permitted.  In addition, only the 
property leased by Hatchet Ridge Wind, LLC has been subject to CEQA environmental analysis.  
Placement of turbines outside of the leased area would require additional CEQA analysis.   
 
Setbacks:  After consulting with Shasta County, Hatchet Ridge Wind, LLC was advised to design the 
Project such that the distance between wind turbines and the boundaries of leased property is no less than 
the tip height of the wind turbine (i.e., the height of the turbine, including the blade, when the blade tip is 
at its highest point).  Tip height of the turbines and the associated setback from the boundaries of the 
leased area is estimated to be approximately 420’.  In addition, Hatchet Ridge Wind has imposed 150 
meter (483 feet) setbacks of existing overhead power lines within the Project area.  These setbacks place 
additional restrictions on the location of wind turbines. When combined with the other constraints, there 
is virtually no flexibility for relocating wind turbines to alternative locations.  
 
Microwave Paths:  Wind turbines can interfere with the microwave paths by physically blocking the line-
of-sight between two microwave transmitters.  Hatchet Ridge Wind, LLC hired a third-party consultant to 
identify existing microwave paths at the Project site on the basis of FCC databases and field visits.  The 
consultant identified 62 microwave paths that intersect the project area, each using a transmitter at either 
the Bunchgrass Communication Site at the northwestern edge of the Project area or the Hatchet Ridge 
Communication Site at the southeastern edge of the Project area.  The presence of the multiple microwave 
paths severely reduces the flexibility for siting wind turbines.   
 
Minimum Turbine Spacing:  Wind turbines create wakes which propagate downwind of and laterally 
from the turbine location.  The resulting turbulence creates additional forces and stresses on neighboring 
wind turbines that increase the risk of turbine component failure, increase maintenance costs and reduce 
the life of the machine.  For these reasons, turbine manufacturers advise that wind projects be designed 
with minimum spacing between turbines.  In fact, minimum turbine spacing is required by turbine 
manufacturers in order to secure a turbine warranty.  For the Hatchet Ridge Wind Project, turbine 
manufacturers require minimum spacing of 2.5 – 3.0 times the turbine rotor diameter (238 – 285 meters; 
779 – 935 feet) for turbines within the same row and approximately 7.5 times the turbine rotor diameter 
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(713 meters; 2335 feet; 0.44 miles) between turbine rows.    These constraints provide virtually no 
flexibility for maintaining Project size and the associated economies of scale.   Relocation of turbines will 
disrupt the current Project layout, reduce overall Project size and severely harm Project economics.   
 
 
RES appreciates your consideration of this additionally information. If the County needs further 
information regarding how wind turbines are sited, please feel free to call or write.     
 
Sincerely,  

 
Nicole S. Hughes, M.A. RPA 
RES America Developments, Inc.   
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RES America Developments, Inc. 

 

700 SW Taylor Street  
Suite 210 
Portland, OR 
97205 USA 
 
Tel: +1 503 219 9000 
Fax: +1 503 219 9009 
 

 
 
February 11, 2008 
 
Bill Walker 
Shasta County  
Department of Resources Management 
1855 Placer Street, Suite 103 
Redding, CA  96001-1759 
 
RE: Technical Information and Responses to PUC Comments 
 
Dear Mr. Walker,  
 
RES would like o assist Shasta County in addressing comments on the Draft EIR provided by the State of 
California Public Utilities Commission (letter dated January 28, 2008).   
 
Chapter 2 Project Description 
 
PUC Comment:  The DEIR should include visual simulations of these components from multiple 
viewpoints in the environment in which they will be situated.  This recommendation applies to the 
substation; the switching station; the 230 Kv circuit; the interconnection system; the operation and 
maintenance building; and any other aboveground facility.  
 
Suggested Response:  The visual simulations and analysis were conducted from key vantage points 
identified in the following areas:  Nearby communities, including residences and businesses; areas used 
for recreational purposes, such as McArthur –Burney Memorial Park; and roadway travel routes.  The 
facilities suggested by the CUP as requiring visual simulations would not be visible under the current 
simulation strategy.  For example, Figure 3.1-12 shows and existing view and simulated view of the 
proposed project from SR299 in Haynes Flat.  The existing Bunchgrass communications station on 
Hatchet Ridge is barely visible from the viewpoint, and then the only components that are visible are the 
largest communication towers.  If we use this as a comparison, the following facilities proposed for 
Hatchet Ridge would also not be visible from this location, given their comparison in size and design to 
the communication station; the substation, switching station, 230 kV circuit, the interconnection system, 
and the operation and maintenance building.  The same would be true of the simulated views from SR 
299 at Round Mountain (Figure 3.1-11) and SR299 in Burney (figure 3.1-13).   
 
The purpose of the simulations is to determine what the project would potentially look like from key 
vantage points.  In order to capture the suggested facilities in visual simulations, simulations would need 
to be prepared from areas much closer to the project, which would potentially not be defined as key 
vantage points.  These points would be along SR299 within 1 mile or so of the proposed facilities, where 
roadway travelers do not typically stop to enjoy views, and no residential or commercial zones are 
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located.  It is unwarranted to prepare visual simulations for proposed facilities for the purpose of merely 
capturing these in a visual simulation unless there is a targeted view point from which to run the 
simulation.   
 
Additionally, it is not a requirement of CEQA or a standard of the wind energy industry to run visual 
simulations on associated facilities.  Also, we do not know of any visual simulations that were prepared 
for the existing Bunchgrass communication station or the existing 230 kV transmission line in the area.  
The visual simulations are typically reserved for facilities which pose direct visual impacts on key 
vantage points.    
 
PUC Comment:  the DEIR should include a single overhead diagram of the project that illustrates the 
layout of all of the project components to be developed in connection with this project.  
 
Suggested Response:  The DEIR does include a map (Figure 2-1) which shows the location of all 
associated facilities, with the exception of the switching station.  The switching station location is 
identified in the DEIR as within Section 28 of Township 35N, Range 2E.  The exact location of the 
switching station will be determined upon investigation by transmission facilities specialists and PGE 
before construction begins.  The entire Section 28 was reviewed in the environmental analysis to 
determine potential impacts, given the uncertainty over the exact location of the switching station.  
 
PUC Comment: the DEIR should include a full impact analysis of the switching facility 
 
Suggested Response:  see previous response 
 
PUC Comment:  the DEIR should indicate the type of transmission towers the applicant intends to install 
to support the 230 kV circuit.  
 
Suggested Response:  the DEIR states that either single steel poles or double wood poles should likely 
support the overhead transmission lines.  
 
Section 2.6.3  Communication 
 
PUC Comment:  This section states that the project will include an underground fiber optic system to 
enable monitoring and control from “remote locations.” The DEIR does not identify the location of the 
remote monitoring facility or whether the fiber optic intends to directly connect with this facility or 
interconnect to into the Public Switched Telephone Network (PSTN).   

• The DIER should indicate whether the fiber optic system will be interconnected with 
the PSTN; and 

• The DEIR should include a overhead map that indicates where trenching will take 
place and where conduit will be installed.  The map should identify the facilities that 
will be directly connected to the fiber optic system.  

 
Suggested Response: The communication cables including fiber optic for turbine monitoring and 
control would be located in the underground collector system trench back to the project substation.  The 
overhead ground wire on the 230 kV line would contain the fiber optic between the project substation and 
the POI.  No new facilities or trenches will be needed to contain the communication fiber optic system.  
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Section 2.6.6 Permanent Meteorological Towers 
 
PUC Comment:  Aside from noting the towers will be built, the DEIR does not appear to include the 
towers in any visual simulation, not does it identify the locations of these towers on the project area maps.   
 
Suggested Response:  The permanent meteorological towers will not be visible from the key vantage 
points used in the visual simulations due to their small size.  Refer to Figure 3.1-12, the Bunchgrass 
communication station contains towers similar in height and build to a permanent meteorological tower 
that are not visible in the simulations.   
 
The exact location of the permanent meteorological towers has not been determined and will be 
determined after installation of the turbines.  The environmental review for the project included analysis 
for the installation of up to 4 meteorological towers.  
 
Chapter 3.  Environmental Analysis 
Section 3.3 Air Quality 
 
PUC Comment:  this section states that greenhouse gases (GHG) are thought to be responsible for the 
greenhouse effect or global warming. Aside from noting that GHGs are a problem, the DEIR does not 
appear to estimate or forecast the amount of carbon dioxide that may be generate as a result of the project.   

• The DEIR should estimate to level of carbon dioxide, methane, and nitrous oxide that 
may be generated as a result of the project.   

 
Suggested Response: The following levels of carbon dioxide, methane, and nitrous oxide are expected 
from operation of the wind facility.   
Carbon dioxide – 0 
Methane – 0 
Nitrous oxide – 0 
 
Construction of the wind facility and manufacturing of the turbines and associated infrastructure will 
likely result in minor emissions of green house gases.  These values have not been calculated, but can be 
considered comparative to other industrial manufacturing and large construction projects.  Typical 
emissions associated with large construction projects include emissions from diesel construction and 
transfer vehicles and passenger vehicles used on site by construction crews.  Though some vehicles will 
be on site during operations, the largest concentration of potential emissions will occur during a 9-12 
month construction period. Greenhouse gas emissions from turbine manufacturing will not impact the 
local air quality, nor that of the State of California because the parts will be imported. Please refer to the  
attached AWEA fact sheet for more information on comparative emissions 
 
RES appreciates your consideration of this additionally information. If the County needs further 
information regarding the information provided in this letter, please feel free to call or write.     
 
Sincerely,  

 
Nicole S. Hughes, M.A. RPA 
RES America Developments, Inc.   
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Enclosures: 
 
AWEA fact sheet on greenhouse gas emissions 



Comparative Air Emissions
Of Wind and Other Fuels

Wind energy's most important environmental benefit is its lack
of emissions of both air pollutants and greenhouse gases when
compared with alternative methods of generating electricity.

The American Wind Energy Association (AWEA) has developed
a set of statistics to quantify the comparative emissions of wind
and other fuels, based on data gathered by the U.S. Department
of Energy's Energy Information Administration (EIA)[1], which
collects information on the U.S. utility industry.

This, and similar fact sheets, can be found online at
http://www.awea.org/pubs/factsheets.html.

For carbon dioxide (CO2), the leading greenhouse gas
associated with global warming, comparative emissions
during electricity generation are as follows:

Fuel CO2 Emitted Per
Kilowatt-hour (kWh)
Generated (in pounds)

KWh Generated,
1997 (billions)

CO2 Emitted, Total
Generation (billion
pounds)

Coal 2.13 1,788 3,807
Natural Gas 1.03 283.6 291
Oil 1.56 77.8 122
U.S. Average
Fuel Mix [2]

1.52 3,494 5,313

Wind --0-- 3.4 --0--

For sulfur dioxide (SO2), the leading precursor of acid rain:

Fuel SO2 Emitted Per
Kilowatt-hour (kWh)
Generated (in pounds)

KWh Generated,
1997 (billions)

SO2 Emitted, Total
Generation (million
pounds)

Coal 0.0134 1,788 24,028
Natural Gas 0.000007 283.6 2
Oil 0.0112 77.8 870
U.S. Average
Fuel Mix [2]

0.0080 3,494 27,914

Wind --0-- 3.4 --0--



For nitrogen oxides (NOx), another acid rain precursor and the leading
component of smog:

Fuel NOx Emitted Per
Kilowatt-hour (kWh)
Generated (in pounds)

KWh Generated,
1997 (billions)

NOx Emitted, Total
Generation (million
pounds)

Coal 0.0076 1,788 13,668
Natural Gas 0.0018 283.6 504
Oil 0.0021 77.8 162
U.S. Average
Fuel Mix [2]

0.0049 3,494 17,112

Wind --0-- 3.4 --0--

A single 750-kilowatt wind turbine, operated for one year at a site with Class 4
wind speeds (winds averaging 12.5-13.4 mph at 10 meters height), can be
expected to displace a total of 2,697,175 pounds of carbon dioxide, 14,172
pounds of sulfur dioxide, and 8,688 pounds of nitrogen oxides, based on the
U.S. average utility generation fuel mix.[3]

AWEA has prepared a spreadsheet which permits calculations based on these
and other air emissions statistics and which can be e-mailed to researchers on
request.

NOTE

1.  Emissions data in this fact sheet are based on statistics provided in the EIA's
Annual Energy Review 1998. (Washington, D.C.: Energy Information
Administration, DOE/EIA-0384 ((98)), July 1998.)  The Annual Energy Review
can be accessed on the Web at <http://www.eia.doe.gov/aer>.

2. The numbers for kilowatt-hours generated and emissions for "Coal," "Natural
Gas," and "Oil" are based on U.S. electric utility generation.  The numbers for
kilowatt-hours generated and emissions for "US Average Fuel Mix" and "Wind"
are the totals for all U.S. generation, including nonutility plants."

3. Estimate derived by AWEA using data from Renewable Energy Technology
Characterizations, published by the U.S. Department of Energy and the

Electric Power Research Institute, December 1997.

American Wind Energy Association
122 C Street NW, Suite 380, Washington, DC 20001
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February 13, 2008 
 
Bill Walker 
Shasta County  
Department of Resources Management 
1855 Placer Street, Suite 103 
Redding, CA  96001-1759 
 
RE: Technical Information and Recommended Responses to CADFG Comments 
 
Dear Mr. Walker,  
 
Hatchet Ridge Wind, LLC (HRW) would like to submit additional project information and recommended 
responses for addressing concerns raised by the California Department of Fish and Game in their letter to 
you dated January 25, 2008.  The following information was gathered from scientists and project 
developers with years of experience working in the wind industry.  Please consider this information in 
preparation of the Final EIR.  
 
DFG Comment:  DFG recommends the applicant be required to provide these reports (monitoring reports) 
to DFG by December 31st of any operating year in which turbines operate. 
 
Response:  This is a standard mitigation measure in the wind industry.  HRW recommends more frequent 
reporting of monitoring reports considering the high number of comments received from concerned 
citizens and conservation groups.  We feel that open, frequent analysis of actual impacts will help address 
concerns and alleviate fears of unaddressed impacts.  
 
DFG Comment:  DFG suggests that the time frame for mortality monitoring be established as the 
operational period for the project.   
 
Response:  This is not an industry standard, and is not supported by the CEC Guidelines, adopted in 2007.  
The Guidelines specifically recommend against open-ended mitigation and provide recommendations for 
monitoring studies based on potential impacts ascertained from pre-construction impacts studies.  
According to the CEC Guidelines, Hatchet Ridge would be considered a Category 2 or 3 site.  The CEC 
Guidelines recommend monitoring for 2 years post-construction at such sites.   
 
DFG Comment:  DFG recommends monitoring per the CEC Guidelines must continue as this plantation 
forest matures to assure that increased bird use of the site does not result in mortality of protected bird 
species.  
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Response:  The CEC Guidelines recommend monitoring for 2 years post-construction for a project such 
as Hatchet Ridge.  The argument that the area will see an increase in bird use as the trees around the 
project mature is unsubstantiated.  The site is currently managed as a tree plantation and the project will 
not change that use, nor does it propose to change the current land management practices.  Mature trees in 
the project area will be harvested by the property owners when commercially viable.  The current land 
management of the site has the effect of periodic large-scale disturbance, which creates suitable habitat 
for a suite of species while eliminating it as habitat for others.  For example, spotted owls, which 
generally occupy mature or old growth forests, are unlikely to occur on site as over the long-term the 
forest characteristics are not suitable for spotted owl.  The land management of the site has the general 
effect of reducing potential mature forest habitat in the area, resulting in a less than likely scenario for 
impacts to protected bird species.   
 
DFG Comment: DFG recommends a requirement for avian use surveys during early project operations be 
added to MM BIO-6.   
 
Response:  HRW does not support the recommendation for use surveys during early project operations.   
The CEC Guidelines state that the primary goals of operations monitoring are to determine “whether 
estimated fatality rates described in pre-permitting assessment were reasonably accurate; whether the 
avoidance, minimization, and mitigation measures implemented for the project were adequate or whether 
additional corrective action or compensatory mitigation is warranted; whether overall bird and bat fatality 
rates are low, moderate, or high relative to other projects.”  The CEC Guidelines do suggest one year of 
post-construction bird use count studies; however, the pre-project studies did not document high use of 
the site by sensitive bird resources which could be targeted with bird use surveys for assessing indirect 
effects.  The results of the pre-project surveys do not support using bird use surveys in the post-
construction monitoring.  HRW does, however, recommend reconsidering this mitigation measure if 
results from carcass searches vary considerably from the data acquired during pre-construction use count 
studies.   
 
DFG Comment:  DFG suggests that other forms of mitigation including other minimization schemes and 
compensatory mitigation may be available.   
 
Response:  HRW supports this recommendation.  Shasta County was provided with a list of potential 
mitigation measures including compensatory mitigation that are consistent with the CEC Guidelines.  
(See comments submitted by David Young, WEST, Inc., January 28, 2008.) 
 
DFG Comment:  DFG recommends reconfiguring turbine layout. 
 
Response: The DEIR identified no impacts to wildlife which are directly linked to or mitigated by a 
change in the currently proposed layout.  Additionally, the pre-construction studies did not identify any 
sensitive resources or high use areas that would warrant a change in the turbine layout.  HRW has 
provided a letter explaining the reasons why the proposed layout is optimal for maximizing energy output, 
while minimizing environmental impacts to the extent feasible. (See HRW’s letter regarding alternatives 
analysis, January 28, 2008.) 
 
DFG Comment: DFG recommends considering repowering using latest technology, utilizing alternative 
designs, or adjusting the height of the rotor sweep of constructed or yet-to-be constructed turbines.  
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Response:  HRW feels that this mitigation measure is too open-ended to be feasible. It is impossible to 
require a developer to change project components when new technology becomes available without 
knowing what that new technology would be or whether the new technology is appropriate for addressing 
the specific environmental concern. Additionally, the DEIR considered potentially appropriate 
alternatives for the project, including alternative technologies, an alternative layout, and changes in the 
height of turbines, but none were considered feasible because they do not meet the key objectives of the 
project and are therefore not viable.  (See HRW’s letter regarding alternatives analysis, January 28, 2008.) 
 
DFG Comment:  DFG recommends consideration of lighting schemes which may reduce bird attraction. 
 
Response:  Several studies have been conducted at operating wind farms that have analyzed potential 
impacts associated with lit versus unlit turbines.  Results of these studies indicate that there are no 
correlations between turbine lighting schemes and avian fatalities.  The current lighting requirements of 
the FAA do not appear to influence bird or bat mortality at turbines.  The following studies addressed the 
issue of lit turbines and avian and bat mortality.   
 
Arnett, E.B, W.P. Erickson, J. Kerns, and J. Horn.  2005.  Relationships between Bats and Wind Turbines in 

Pennsylvania and West Virginia: An Assessment of Fatality Search Protocols, Patterns of Fatality, and 
Behavioral Interactions with Wind Turbines.  Prepared for the Bats and Wind Energy Cooperative, March 
2005.   

 
Erickson, W.P., B. Gritski, and K. Kronner.  2003.  Nine Canyon Wind Power Project Avian and Bat Monitoring 

Report, September 2002 – August 2003.  Technical report submitted to Energy Northwest and the Nine 
Canyon Technical Advisory Committee. 

 
Erickson, W.P., J. Jeffrey, K. Kronner, and K. Bay.  2004. Stateline Wind Project Wildlife Monitoring Final Report, 

July 2001 – December 2003.  Technical report peer-reviewed by and submitted to FPL Energy, the Oregon 
Energy Facility Siting Council, and the Stateline Technical Advisory Committee. 

 
Johnson, G., W. Erickson, J. White, R. McKinney.  2003.  Avian and Bat Mortality During the First Year of 

Operation at the Klondike Phase I Wind Plant, Sherman County, Oregon.  Technical report prepared for 
Northwestern Wind Power, Goldendale, Washington. March 2003. 

 

Young, Jr., D.P., J.D. Jeffrey, W.P. Erickson, K.J. Bay, and V.K. Poulton.  2006.  Eurus Combine Hills Turbine 
Ranch Phase 1 Post Construction Wildlife Monitoring First Annual Report February 2004 – February 2005.  
Prepared for Eurus Energy America Corporation and Combine Hills Technical Advisory committee, 
Umatailla County, Oregon.  Prepared by: Western EcoSystems Technology, Inc., Cheyenne, Wyoming and 
Walla Walla, Washington, February 21, 2006. 

 

Young, Jr., D.P., W.P. Erickson, J.D. Jeffrey, and V.K. Poulton.  2007. Puget Sound Energy Hopkins Ridge Wind 
Project Phase 1 Post-Construction Avian and Bat Monitoring First Annual Report,  January - December 
2006.  Technical report for Puget Sound Energy, Dayton, Washington and Hopkins Ridge Wind Project 
Technical Advisory Committee, Columbia County, Washington.  Western EcoSystems Technology, Inc. 
Cheyenne, Wyoming, and Walla Walla, Washington.  25pp. 
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DFG Comment:  DFG states that any mortality of special status raptors should result in implementation of 
avoidance measures. 
 
Response:  A comprehensive mitigation plan for impacts to birds has been presented that is consistent 
with the CEC Guidelines and which considers raptors. Mortality thresholds for raptors were provided in 
the recommended mitigation that would trigger additional mitigation if exceeded. This mitigation plan is 
comprehensive following an adaptive management approach and includes coordination with the agencies 
when determining additional necessary measures.  Mortality of any special status species will be reported 
to the Technical Advisory Committee and/or the CADFG and USFWS during the post-construction 
monitoring. Additional appropriate measures for mitigation of impacts to special status species may 
include drawing upon the compensatory mitigation fund, habitat alterations, or additional research.  
Additional research may be warranted to determine what the actual cause of the impact is before 
appropriate mitigation may be determined.  
 
DFG Comment:  DFG believes that take of golden eagle is likely, and that impacts to golden eagle should 
be considered potentially significant.   
 
Response:  David Young, of WEST, Inc., submitted a comment letter discussing the inconsistencies 
between actual point count data and the information provided in Table 3.4-3. This comment from CDFG 
is a good example of the erroneous conclusions that are drawn by readers of the DEIR if based solely on 
the rankings in the table.  CDFG concluded that there would be a high potential for impact based on the 
table, while in fact, the high ranking does not equate to high risk or high potential impact. While there 
was actually only one golden eagle seen at the site over a 12-month period, Table 3.4-3 suggests there is a 
high potential for occurrence of golden eagle.  Additionally, the table indicates there is no suitable habitat 
for golden eagle; therefore, a determination that there is a high potential for golden eagle to occur or be 
impacted is inconsistent with the available information.  Similar inconsistencies are found elsewhere in 
this table.  HRW suggests revising the table to more accurately reflect the true potential for occurrence as 
reflected in the actual point count data.  Potential for occurrence should be based upon best available data 
for the project area, not on the regulatory status of a species or existing regulations for protection.   
 
DFG Comment:  DFG suggests impacts to sandhill crane migration (related to the overhead transmission 
line) could be significant, since cranes are known to have particular difficulty in avoiding collisions with 
high voltage power lines.   
 
Response:  The concern that sandhill cranes will be impacted by the overhead transmission line is 
unfounded due to the lack of habitat for this species in the project area.  While sandhill cranes were 
observed flying high over the site during migration, there are no site characteristics or habitat that would 
attract sandhill cranes to the site and put them in close proximity to the transmission line.  Additionally, 
the transmission line will be located in a treed area, where migrating birds are unlikely to be impacted 
because they are flying over at an elevation much higher than the tree line and proposed transmission line. 
Sandhill cranes have been known to collide with power lines, but these collisions are generally reported in 
areas where transmission lines are near roosting habitat such as wet meadows, sandbars, or agricultural 
fields utilized by cranes (Brown et al. 1987, Morkill and Anderson 199, Lewis et al 1992, Brown and 
Drewien 1995). Most documented crane collisions with powerlines occur when they are flushed or 
disturbed from roosts.  It is highly unlikely that sandhill cranes will roost on the site due to lack of habitat, 
and sandhill cranes flying over the HRW site will be well above the transmission line and unlikely to be 
exposed to potential risk of collision. 
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DFG Comment:  DFG recommends protection of riparian areas for cascades frog, yellow warbler, and 
willow flycatcher protection 
 
Response:  There were no riparian areas identified in the area of impact for the proposed project and 
therefore no mitigation buffer is required.  
 
DFG Comment:  DFG requests a minimum of 200-foot buffer around nesting willow flycatchers and 
yellow warblers instead of 100 feet.  DFG further notes that if willow flycatcher impacts are expected, an 
incidental take permit is needed. 
 
Response:  There were no riparian areas identified in the area of impact for the proposed project and 
therefore no mitigation buffer is required.  No willow flycatchers were observed during the per-
construction studies.  They are not expected to occur on site due to lack of habitat and the project will not 
affect willow flycatcher.   
 
DFG Comment: The EIR needs to provide details and locations of stream crossings. 
 
Response:  This information was provided and can be found in Appendix C-3 Wetlands and Other 
Surface Waters Report.   
 
DFG Comment: DFG suggests performing nocturnal surveys for owls 
 
Response:  HRW previously submitted a letter to Shasta County in response to the late comments on the 
NOP received from the CADFG.  (See attached.)  In this letter, HRW explained why the area is marginal 
habitat for owls and not suitable for northern or California spotted owls.  Current timber harvest 
operations have been approved in this area without the requirement of nocturnal owl surveys.  The project 
would have no further impact on potential or future habitat for owls than current or future timber harvest 
operations.   
 
RES appreciates your consideration of this additional information. If the County needs further 
information regarding wildlife concerns as they relate to wind projects, please feel free to call or write.     
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Sincerely,  

 
Nicole S. Hughes, M.A. RPA 
RES America Developments, Inc.   
 
Enclosures (1) 
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September 17, 2007  
 
Bill Walker 
Shasta County Dept of Resource Mgmt 
1855 Placer Street, Suite 103 
Redding, CA  96001-1759 
 
Dear Mr. Walker,  
 
Hatchet Ridge Wind, LLC (HRW) would like to inform the County of our proposed measures for 
addressing concerns raised by California Department of Fish and Game (CADFG) and the US Fish and 
Wildlife Service (USFWS) regarding additional studies recommended for the proposed Hatchet Ridge 
Wind Energy Project (the Project). Concerns over the Northern Spotted Owl and Bald Eagle were 
addressed in the revised Biological dates September 4, 2007; therefore, recommendations and proposed 
studies concerning these species will not be discussed in this letter.   
 
Rare, Threatened, Endangered Plants 
The CADFG requested in their NOP comment letter that a study be conducted to determine whether 
sensitive plant species are present.  This study was conducted by WEST and the results of the study were 
incorporated into the Revised Baseline Ecological Study. 
 
During the rare plants survey, one rare plant was identified.  The Butte County morning glory is listed as 
CNPS 1B.2, which is defined as “fairly threatened in California.” The WEST report concluded, “The 
density of the plant and propensity for it to occur in disturbed areas, precludes implementing effective 
avoidance mitigation measures. Construction activity will impact individuals and patches of the plant but 
will not affect the population viability due to the large area over which the species occurs. It is likely that 
natural recruitment of plants in disturbed construction areas will include Butte County morning glory 
throughout the area where it occurs.  Reclamation measures should include consideration for maintaining 
low overall vegetative plant cover in this area to facilitate the natural recruitment of the species.”  
(Young et al. 2007) 
 
Critical Deer Habitat 
HRW understands that the project area is in critical deer habitat as suggested by the CADFG in their NOP 
comment letter.  CADFG requested that no fencing be included in the project proposal that will cause 
harm or allow jumping attempts.  HRW plans to place fencing around facilities that pose electrocution 
threats, this includes the substation and switching station.  The fencing will be approximately 15 feet tall 
and will enclose a very small area with limited browse which could attract deer.  HRW feels that the 
proposed fencing plan will not harm deer, including fawns.   
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Wetlands, Stream Crossings 
HRW commissioned a study of wetlands and waters potentially impacted in the project area.  The results 
of these studies are included in Wetlands and Surface Waters Report, submitted September 17, 2007.   
 
No wetlands were located in the project area.  One potentially jurisdictional waterway was identified in 
the proposed project area.  The waterway appears to be an intermittent stream that is currently crossed by 
the existing access road.  A request for jurisdictional status letter will be drafted and sent to the Army 
Corps of Engineers.  If the waterway is determined jurisdictional a 404 permit may be required if 
alterations to the existing culvert are needed.  
 
Existing Vegetation Community 
CADFG suggests in their NOP comment letter that the existing vegetation community of the project has 
been misrepresented in discussions and documents submitted thus far in the environmental review 
process.  The primary concern of CADFG was that the existing vegetation community be represented in 
the EIR and supporting documents.  HRW feels that the existing vegetation community has been correctly 
represented in documents submitted to the County thus far.  Please refer to the section entitled Study Area 
in the Ecological Baseline Study for a description of the existing vegetation community.  HRW has also 
provided a planting map and aerial photos of the project area provided by Sierra Pacific Industries, as an 
attachment to this document (Appendix A).  HRW does not feel that any additional work is necessary to 
revise the existing vegetation community description for the EIR and supporting documents.  
 
CEC Draft Guidelines for Reducing Impacts to Birds and Bats from Wind Energy Development 
CADFG suggests in their NOP comment letter that a comparative analysis be prepared to evaluate the 
protocols used for the avian studies at Hatchet Ridge with the recommended studies provided in the Draft 
CEC Guidelines (the Guidelines).  HRW would first like to point out that the CADFG approved the 
proposed avian study protocols for the Project in the fall of 2005.  Secondly, the Guidelines are currently 
in draft form and are not a citeable document at this point.  CADFG should not be requesting compliance 
with the Guidelines as they are in draft form and will most likely be revised prior to finalization of the 
draft EIR.  In a 1999 California court case (See County of Amador v. El Dorado County Water Agency 
(1999) 76 Cal. App. 4th 931 ) it was determined that a lead agency should not rely on an 
unadopted general plan for CEQA purposes.  Regardless of the legality of the CADFG’s request, it is 
unfair to expect HRW to apply new, unadopted, draft Guidelines to previously approved study protocols 
and a project that has already been in the permitting process for 2 years.  HRW therefore asks that 
CADFG reconsider and rescind its request in light of the draft status of the Guidelines.  Were the County 
to do as CADFG requests and improperly rely on the draft Guidelines, the County could be legally 
vulnerable in litigation challenging the agency’s CEQA compliance, as in the County of Amador case.  
Furthermore, the California Supreme Court recently confirmed that agencies may not rely on future, 
unadopted planning documents and EIRs for the purposes of conducting their CEQA analysis (Vineyard 
Area Citizens for Responsible Growth, Inc. v. City of Rancho Cordova (40 Cal.4th 412, 440); the same 
principle would hold true for reliance on draft regulatory documents such as the Guidelines. 
 
Owls 
The USFWS and CADFG have requested that nocturnal acoustic surveys be conducted to determine the 
presence of owls in the Project area.  HRW has looked into the issue and has identified several concerns 
with this recommendation:  First, the appropriate season for conducting owl surveys is typically May-July 
(Owl breeding season).  HRW feels strongly that the publication of the Final EIR should not be put on 
hold for nine to eleven months to satisfy the demands of the agencies who failed to submit timely 



 

Hatchet Response to Agency Comments 09.2007.DOC, Page3, 13/02/2008 

comments in response to the NOP; these comments came 109 days after the deadline the County set for 
responses to the NOP. 
 
Second, HRW and WEST feel that the Project area currently should not be classified as prime owl habitat 
due to the relatively young age of the plantation.  A study for northern spotted owl which was conducted 
in the two sections of land directly north of the Project area resulted in zero owl identifications (the results 
of this study are referenced in the Revised BA submitted September 4, 2007).  Additionally, there should 
be no concerns for impacts to future owl habitat since trees planted after construction of the project is 
completed will be allowed to grow to full commercial potential.  Any future timber harvest conducted by 
the landowners in the Project area will be subject to environmental requirements identified in the Timber 
Harvest Plan and will be the responsibility of the landowners.   
 
Finally, few pre-project studies of wind projects in the U.S. have addressed presence of owls and usually 
this is limited to species of concern such as the burrowing owl.  Furthermore, in post-construction studies 
conducted at other wind energy projects in the northwest and eastern U.S., where forest dwelling species 
are common, it was determined through carcass studies and pre-construction surveys that owls and in 
particular forest dwelling species were unlikely or very rarely impacted by wind energy projects (see 
Erickson et al. 2001; Johnson et al. 2000; Nicholson 2002, 2003; Kerns and Kerlinger 2004; Koford et al. 
2005; Arnett et al. 2005; Jain et al 2007.)  Owls typically remain within the canopy of the forest and it is 
unlikely that they will be travelling within the rotor-swept area.  For these reasons, HRW and its expert 
consultants feel that the available evidence does not support a determination to conduct nocturnal acoustic 
owl studies prior to finalizing the EIR.  HRW would not be opposed to conducting the studies during 
post-construction monitoring if additional evidence leads to a determination that such monitoring is 
warranted; however, considering the results of the previous studies mentioned earlier, HRW questions the 
necessity.   
 
Radar Surveys 
HRW has hired WEST to conduct radar surveys to address concerns over potential impacts to nocturnal 
migrants.  The results of these studies will be available before the EIR is finalized.  
 
Thank you for taking the time to review the attached document, if you have any questions please feel free 
to call me directly at 503-341-0185. 
 
Sincerely,  
 
 
Nicole S. Hughes 
NW Regional Permitting Specialist 
 
Cc:   
Bruce Webb, CADFG, Staff Environmental Scientist, 601 Locust Street, Redding, CA 96001 
Bruce Deuel, CADFG, Staff Environmental Scientist, 601 Locust Street, Redding, CA 96001 
Amy Fesnock, USFWS, Senior Wildlife Biologist, Endangered Species Division 
2800 Cottage Way, Suite W-2605, Sacramento, CA 95825 
John Forsythe, Senior Project Manager, Jones and Stokes, 2600 V Street 
Sacramento, CA  95818 
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February 13, 2008 
 
Bill Walker 
Shasta County  
Department of Resources Management 
1855 Placer Street, Suite 103 
Redding, CA  96001-1759 
 
RE: Technical Information and Recommended Responses to Wintu Audubon Society Comments 
 
Dear Mr. Walker,  
 
Hatchet Ridge Wind, LLC (HRW) would like to submit additional project information and recommended 
responses for addressing concerns raised by the Wintu Audubon Society in their letter to you dated 
January 22, 2008.  The following information was gathered from scientists and project developers with 
years of experience working in the wind industry.  Please consider this information in preparation of the 
Final EIR.  
 
Wintu Comment:  A study for monitoring nocturnal avian migrants must be implemented. 
 
Response:  A final study will be available prior to issuance of the final EIR.  Consistent with the results of 
the other pre-project baseline studies, the results of the nocturnal migration study suggest that the project 
will not result in significant impacts to nocturnal migrants flying over the site.  The vast majority of the 
targets recorded during the study were flying higher than the proposed turbines and the turbine exposure 
index ranged from only 1 to approximately 16 targets per day.  HRW’s biological consultant, Mr. David 
Young of WEST, Inc., is currently preparing a technical memorandum that further explains how the risks 
of turbine exposure and potential collision translate into actual impacts.  We hope to be able to provide 
you with that additional information very soon. 
 
Wintu Comment:  The project must reduce impacts to Butte County morning glory by altering locations of 
turbines. 
 
Response:  Mr. Young submitted a comment letter to Shasta County dated January 28, 2008.  In this 
letter, Mr. Young, who oversaw the sensitive plant study for the project, suggested that the impact 
analysis of the Butte County morning glory is overstated in the DEIR, and the DEIR did not take into 
account the abundance, distribution, and current status of the species when determining  recommended 
mitigation measures.  Additionally, current Timber Harvest Plans in the project vicinity (reviewed by the 
California Department of Fish and Game) have been approved with no restrictions on harvest operations 
in or near known Butte County morning glory populations. Also, the CDFG made no mention of concern 
for the species in its comment letter on the DEIR.  The agency’s silence on this issue suggests that the 
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agency’s stance on the species in regards to potential impacts from tree harvesting may differ from 
Audubon’s.  It has been determined through recent studies that the species thrives in areas where ground-
disturbing activities have taken place and survives frequent herbicide applications in transmission line 
right-of-ways.  (See Mr. Young’s comment letter, January 28, 2008.)  For these reasons, the project is 
actually likely to have a net increase in habitat for the species, and therefore avoidance measures are 
unwarranted.  The project will have an overall beneficial effect on Butte County morning glory. 
 
Wintu Comment:  Use of alternative technology (VAWT manufactured by Terra Moya Aqua) 
 
Response:  HRW submitted a comment letter to Shasta County on January 28, 2008 which describes the 
infeasibility of using a technology such as vertical axis wind turbines as suggested by the Wintu Audubon 
Society.  The VAWT suggested by the Wintu Audubon Society is not only not commercially available, 
but is also not manufactured in capacities which are considered viable for a utility-scale wind energy 
project such as the one HRW proposes.  Even if the technology were commercially available, use of the 
VAWT would require a significantly greater number of machines to produce the minimum feasible output 
of 102 MW, which would in turn have a greater environmental impact.  (See HRW’s comment letter 
regarding alternatives analysis, dated January 28, 2008, page 3, footnote 1.) 
 
Furthermore, HRW is unaware of any peer-reviewed impact studies that have been undertaken for this 
technology.  The manufacturer’s website claims the technology reduces impacts, but those claims are 
unsupported by any references to the kinds of peer-reviewed analysis sufficient to support a conclusion 
that the technology is in fact superior to the turbines proposed for the project site.  In light of the fact that 
the technology is commercially unavailable for a project of this size, the footprint impacts of such 
technology would be greater than with the turbines HRW proposes to use, and the claimed environmental 
benefits are unproven, HRW would consider it irresponsible to require VAWT technology to be used on 
this site. 
 
WINTU Comment: Establish a concrete and meaningful mitigation plan which includes compensatory 
mitigation, detailed monitoring methodologies and requirements, adaptive operations and mitigation 
mechanisms 
 
Response:  Mr. Young provided Shasta County with a list of suggested mitigation measures in his 
comment letter dated January 28, 2008.  These mitigation measures are consistent with the CEC 
Guidelines and fulfill the recommendations of the Wintu Audubon Society by providing concrete, 
meaningful mitigation measures, options for compensatory mitigation, and monitoring methods and 
requirements.   
 
WINTU Comment:  Contract with the CEC to manage the implementation of the mitigation measures.    
  
Response:  CEC is not the permitting authority for this project, and therefore, it is not the appropriate 
agency to handle oversight of environmental mitigation measures.  The CEC Guidelines suggest 
cooperation with the CADFG, USFWS, and the permitting agency (here, the County) to ensure 
appropriate mitigation measures are in place and are followed.  As explained in Mr. Young’s comment 
letter, the mitigation measures HRW has suggested for potential impacts from the project on birds and 
bats are consistent with the CEC Guidelines.  
 
WINTU Comment:  Incidental take permit and habitat conservation plan for northern spotted owl 
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Response: The project will not affect northern spotted owls and needs no further review under the ESA 
for potential impacts to federally listed species.  According to information from the U.S. Fish and 
Wildlife Service, the Pit River north of the project area is the southern boundary for northern spotted 
owls.  Spotted owls occurring north of the Pit River are listed as threatened under the ESA.  Spotted owls 
south of the Pit River are considered California spotted owls and, while a species of concern, are not 
listed under the ESA and no incidental take permit is required.  In addition, the site is currently managed 
as a tree plantation and the forest characteristics on site are not considered suitable habitat for spotted 
owls.  Further, surveys for spotted owls by the land owner have not documented either species in the 
project area.  Land management practices for the site will not be affected by the project, and thus, it will 
continue to be unsuitable or marginal habitat at best for spotted owls.     
 
WINTU Comment: Cumulative impacts (other wind farms projects in the immediate vicinity need to be 
analyzed). 
 
Response:  HRW is not aware of any proposals or applications for permits for other wind projects in the 
region.  Since there are no pending applications for review of proposed wind farm developments in the 
vicinity, there are no other wind projects to include in an analysis of potential cumulative impacts.     
 
RES appreciates your consideration of this additional information. If the County needs further 
information regarding wildlife concerns as they relate to wind projects, please feel free to call or write.     
 
Sincerely,  
 

 
Nicole S. Hughes, M.A. RPA 
RES America Developments, Inc.   
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WEST, Inc. Western EcoSystems Technology, Inc. 2003 Central Ave., Cheyenne, WY 82001
Phone: 307.634.1756  Fax: 307.637.6981  Web site: www.west-inc.com  

 
 

MEMORANDUM 
 

Date:   February 19, 2008 
 
Subject:   Avian Risk Assessment – Hatchet Ridge Wind Project, California 
 
To:    Bill Walker, Shasta County 
 
From:   David Young, WEST, Inc., Senior Biologist 
 
 
 
At the request of Shasta County the following memorandum presents an evaluation of expected 
impacts to birds from the Hatchet Ridge wind project based on (1) the results of site specific 
field studies and (2) what we know about impacts from wind turbines from results from other 
studies at existing wind projects.  
 
Impacts from wind projects on birds and bats are often erroneously equated with risk or exposure 
to turbines.  True impacts are not known until a project is built and the impacts can be observed 
or measured.  Risk is often used as a description or an estimate of impacts for projects that have 
not been built.  In most cases risk is greater than true impacts, for example, more birds are at risk 
of collision than actually collide with turbines because of reasons such as behavioral avoidance 
or simple chance of flying through the rotor swept area in areas not occupied by the blades at the 
time of exposure.   
 
One common method of estimating risk is to quantify how many birds or bats are exposed to 
potential collision with turbines based on data collected during field surveys at a site.  Studies to 
observe the number (abundance) of birds in the project area and/or behavioral patterns are means 
of estimating risk.  We have taken the approach of calculating a standardized “use” estimate for 
species observed in the project area as the number for each species observed during a standard 
length survey within a standard plot size.  This provides a relative estimate of abundance for a 
species compared to all species observed during the study.  Use provides a measure for which 
species will likely be the most exposed to turbines either because they are very abundant or occur 
very frequently on the site but does not take into account behavior.  To account for behavior, 
which includes flight characteristics, we calculate an exposure index that factors in the percent of 
time a species is observed flying, the percent of time it is observed flying in the zone of risk 
(height of the rotor swept area), and the relative abundance.  The use and exposure indices 
provide measures of risk but do not equate to true impacts (actual collisions).   
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For nocturnal migration studies, the common metrics that are measured to provide a measure of 
risk are: (1) the passage rate, defined as the number of targets passing overhead for a given 
period of time and that cross a given length of migratory front; and (2) flight altitude, providing a 
measure of the relative percent of targets passing overhead within the zone of risk (height of the 
rotor swept area).   
 
For bats the common metric measured with field studies is the number of bat detections (often 
called passes) per detector-night.  Because of the difficulty of observing bats at night, it is 
difficult to gather specific information such as flight height for bats.  With the AnaBat detector 
data the assumption is made that all the bats recorded are generally exposed to turbines because 
they are recorded in the project area in locations where turbines are likely to be built. 
 
Results of monitoring studies at existing wind projects have shown that not every bird or bat that 
is exposed to turbines (or at risk) is actually impacted (see Erickson et al 2001 for a discussion of 
impacts from wind turbines).  A number if modern wind projects in the Pacific Northwest and 
California have been monitored and results have been fairly consistent (Table 1).  The overall 
range of avian mortality was approximately 0.9 to 3.1  birds per MW of capacity per year with an 
overall average of approximately 2.0 birds per MW per year..  Mortality express as the number 
per MW adjusts for differences in turbine sizes and the corresponding rotor swept area (zone of 
risk).  For all the studies turbine size ranged from 660 kW to 1.8 MW. 
 
A good example for illustrating that not all birds or bats exposed to potential turbine collision are 
actually impacted is to compare: (1) the nocturnal radar study from the site to show the total 
number of targets passing overhead and exposed to turbines; and (2) the results of monitoring 
studies at existing modern wind projects which show that only a tiny fraction of the migrants 
passing overhead actually collide with turbines. 
 

• The nocturnal migration study of the Hatchet Ridge project area recorded on average 290 
targets per kilometer per hour passing over the site.  If we assume that there was 10 hours 
of night migration per night, then an average of 2,900 targets passed over per kilometer 
per night. 

• The prevailing direction of targets was southwest, which is roughly perpendicular to the 
Hatchet ridgeline and the line of proposed turbines.  The proposed turbine string is 
approximately 9 km long.  Therefore approximately 26,100 targets passed over the 
proposed development area per night.  [290 x 10 x 9 = 26,100] 

• The study was run for a 39-day period.  Over the course of the study, approximately 
1,017,900 targets passed overhead. 

• Based on the flight altitudes recorded during the study, on average 8% of the targets were 
below 125 m – the approximate height of turbines or the zone of risk.  Over the course of 
the study, approximately 81,432 targets passed overhead in the zone or risk. [1,017,900 x 
8%]   (Note: this percentage assumes a rotor swept area of 125 m so it actually 
overestimates the number of targets exposed to turbines; the true rotor swept area will be 
between approximately 87 and 104 m depending on the turbine used for the project).   

• Based on nine recent monitoring studies at modern wind projects in the Washington, 
Oregon and California (see Table 1), on average 0.51 nocturnal migrant fatalities 
occurred per MW of capacity per year of operation.  If mortality rates at these studies are 
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similar to what will occur at Hatchet Ridge, then on average 51 nocturnal migrant bird 
fatalities would be expected per year if a 100 MW wind project is constructed.  Under the 
assumption that one-half of the nocturnal migrant mortality occurs in the spring and one-
half occurs in the fall, this equates to approximately 0.03% of the total number of fall 
migrants passing over the site within the zone of risk [(51/2)  / 81,432 = 0.000313],  and 
an immeasurably small fraction of all migrants passing overhead during the nocturnal 
migration study [(51/2) / 1,017,900 = 0.000025] 

 
The major assumptions for this exercise are that the mortality of nocturnal migrants calculated in 
the other studies will be representative of that at Hatchet Ridge and that all the migrant mortality 
would occur during the migration season as defined by the study period.  Additionally, this 
estimate is based on data that was collected under typically good weather conditions (the 
conditions during sampling).  Risk and impacts could change under adverse weather conditions 
that could affect behavior of birds and put them at greater risk during certain periods.  Further, 
the number of targets passing overhead is based on the airspace up to 1.5 km above ground and 
is considered an index to the true number of birds passing overhead.  Studies have shown that 
many migrants fly even higher than 1.5 km and not all targets represent a single bird.  Some 
targets were likely flocks of birds flying close together so the mean number of birds per target is 
likely greater than one.  Also, the typical migration season is longer than 39 days and an 
unknown percentage of the targets were likely migrant bats, although based on the sampling 
period, this percentage is believed to be minimal.  In general, the evaluation represents a ‘worse-
case scenario’ as the true number of migrant birds passing over the site is undoubtedly greater 
than the calculated numbers (see Young and Erickson 2006 for further discussion of risk to 
nocturnal migrants).  Under this worse case scenario, it is not expected that impacts from the 
HRW project on migrant birds would be greater than results from other modern wind projects 
that have been studied. 
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Table 1.  Avian fatality estimates for modern wind power projects in the Washington, Oregon and California 
 

 Project Size Turbine Characteristics All Bird Mortality Raptor Mortality Nocturnal Migrants  
Wind Project No. No. Rotor Rotor  No. per No. per No. per No. per No. per No. per Source 
 turbs MW Diameter  Area  MW turb/yr MW/yr turb/yr MW/yr turb/yr MW/yr  
High Winds, CA 90 162 80 m 5027 m2 1.80 2.45 1.36 0.76 0.42 0.41 0.23 Kerlinger et al. 2006 
Diablo Winds, CA 31 20 47 m 1735 m2 0.66 1.40 2.12 0.37 0.56 0.03 0.27 WEST, Inc. 2006 
Stateline, OR/WA 454 300 47 m 1735 m2 0.66 1.93 2.92 0.06 0.09 0.48 0.73 Erickson et al. 2004 
Vansycle, OR 38 25 47 m 1735 m2 0.66 0.63 0.95 0 0 0.21 0.32 Erickson et al 2000 
Combine Hills,  OR 41 41 61 m 2961 m2 1.00 2.56 2.56 0 0 0.27 0.27 Young et al. 2005 
Klondike I, OR 16 24 65 m 3318 m2 1.50 1.42 0.95 0 0 0.53 0.35 Johnson et al.  2003b 
Klondike II, OR 50 75 65 m 3318 m2 1.50 4.71 3.14 0.17 0.11 2.30 1.54 NWC and WEST 2007 
Hopkins Ridge, WA 83 150 80 m 5027 m2 1.80 2.21 1.23 0.25 0.14 0.82 0.46 Young et al. 2007 
Nine Canyon, WA 37 48 62 m 3019 m2 1.30 3.59 2.76 0.07 0.05 0.59 0.45 Erickson et al. 2003b 
Sum/Average 840 845 62 m 3097 m2 1.21 2.32 1.99 0.19 0.15 0.63 0.51  
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Shasta County, California Zone of Visual Influence Assessment 
 

Per the request of Shasta County for the Project Applicant of the Hatchet Ridge 

Wind Project to come up with a site plan that would eliminate views of the Project from 

the town of Burney, Babcock and Brown, LP meteorological and technical team (B&B) 

has; 1)  investigated the zone of visual influence (ZVI) for the town of Burney, CA using 

the proposed Hatchet Ridge Project turbine layout and 2) calculated the production that 

would occur from relocating the turbines.  Based upon the proposed site plan of forty 

three 2.4 MW MHI turbines mounted on 80 meter towers, as shown on Figure 1, many of 

the turbines are visible on the ridgeline when viewed from the Burney area looking west. 

 

Figure 1. View looking West from Burney (current proposed MWT95 2.4 MW Layout) 
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To remove the turbines from the Burney area zone of visual influence, B&B 

performed a ZVI turbine location analysis that would eliminate all views of turbines from 

Burney.  To achieve this goal, all turbines would have to be moved southwest 

approximately one mile and off the main ridgeline.  Figure 2 shows a map of the current 

proposed layout (green dots), and the new layout with the turbines off the ridgeline and 

longer visible from Burney (red stars). 

 

Figure 2. Hatchet Ridge Project current proposed layout with no impact on Burney. 
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Figure 3 shows the same viewpoint as from figure 1 with the new layout (red stars). 

 

Figure 3. View looking West from Burney (No ZVI Layout) 

 

TECHNICAL AND ECONOMIC FEASIBILITY OF NO ZVI SITE PLAN 

There are at least three issues associated with moving the turbines to this new 

location.  They include; 1) the wind resource and resulting energy production at the new 

location, 2) constructability of the new area and, 3) environmental and/or property 

setback issues.  This report is not qualified to comment on environmental or property  
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setback issues that might arise from the new site plan.  However, B&B’s in-house 

technical department is well versed in employing standard, well understood and accepted 

wind industry modeling software.  Specifically, with multiple years of on-site wind data 

at Hatchet Ridge and using the Wind Atlas Analysis and Application Program (WAsP) 

and WindFarmer software packages, we are able to produce wind speed distributions for 

each turbine location at 25 m grid spacing across a project area.  This data is then used to 

generate net annual energy production estimates for the entire project using the wind 

turbine’s respective power curve and then making appropriate deductions for availability, 

electrical, icing, wake and other operational losses. 

As mentioned earlier, wind speed information was produced for the entire site at 

each turbine location; however, due to the confidentiality of the data, a map showing 

relative annual energy production was produced (Figure 4).  Results from the analysis 

indicate that the much lower wind speeds at the new turbine locations, the annual energy 

production of this layout would be approximately 40% less than our proposed layout 

(with a standard deviation of 10% plus or minus based on model error).  In addition, the 

steep slope of the new turbine locations would be extremely problematic to build if not 

technically unfeasible.  Figure 4 shows a map of the annual energy production for site 

with the two layouts overlaid.  The negative percentages on the No ZVI layout represent 

the percent change in annual energy production from moving the turbines off of the ridge. 
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In conclusion, moving the turbines sufficiently off the ridgelines as to make them 

invisible in Burney renders the Project economically and technically unfeasible.  Please 

do not hesitate to call me if you have any questions and/or comments. 

Patrick Pyle 

713 308 4292 



 



Appendix B 
Nocturnal Migration Study 

Information in Appendix A was submitted by the applicant, RES America Developments, Inc.  It does not 
necessarily reflect the analysis and conclusions of Shasta County or ICF Jones & Stokes. 
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i Hatchet Ridge Nocturnal Migration Study

EXECUTIVE SUMMARY

• This report presents the results of radar studies
of fall nocturnal bird and bat migration
conducted from 7 September–15 October 2007
at the proposed Hatchet Ridge Wind Project,
located in Shasta County, California. Each
night we sampled at two stations (North and
Saddle) within the proposed development area.

• The primary goal of this study was to collect
information on the nocturnal migration
characteristics of birds and bats (i.e., targets)
during the peak of passerine migration during
fall. Specifically, the objectives of this study
were to: (1) collect baseline information on
migration characteristics (i.e., flight direction,
migration passage rates, flight altitudes) of
nocturnally migrating targets; and (2) estimate
the number of targets that would pass within
the rotor-swept area of the proposed wind
turbines during the migratory season. We also
evaluated the influence of weather and date on
migration passage rates and flight altitudes.

• The mean nocturnal flight direction of radar
targets was 191° at North, 196° at Saddle, and
194° at both stations combined.

• The mean nocturnal passage rate was 231 ± 31
targets/km/h and 351 ± 39 targets/km/h at
North and Saddle respectively. The overall
mean passage rate at the combined stations
was 290 ± 26. Nightly mean passage rates
ranged from 31–1,159 targets/km/h.

• Altitude-specific passage rates (i.e., passage
rates below 125 m agl) were 17 ± 3
targets/km/h at North and 39 ± 7 targets/km/h
at Saddle. The overall mean altitude-specific
passage rate at the combined stations was
28 ± 4. Across all study dates altitude-specific
passage rates ranged from 0–171 targets/km/h.

• The mean nocturnal flight altitude was 474 ± 5
m agl at North and 463 ± 4 m agl at Saddle.
Across all stations the mean nocturnal flight
altitude was 468 ± 3. Mean flight altitudes
among all nights ranged from 50–1,206 m agl.

• The percentage of targets recorded below 125
m agl was 7% at North, 9% at Saddle, and 8%
across all stations.

• During fall migration passage rates were
higher at the Saddle station and increased later
in the season. Flight altitudes increased under
favorable synoptic conditions (i.e., with
tailwinds).

• Αssuming an average of 10 nocturnal h/d, we
calculated a turbine passage rate of 41–389
nocturnal migrants/turbine at North, 94–898
nocturnal migrants/turbine at Saddle, and
67–640/turbine at the combined stations over
the course of our 39 day study period.
Calculated as a daily index this equates to
1.1–10.0 nocturnal migrants/turbine/d at
North, 2.4–23.0 nocturnal migrants/turbine/d
at Saddle, and 1.7–16.4 nocturnal migrants/
turbine/d at the combined stations.

• The key results of our study were as follows:
(1) the mean passage rate was 231 ± 31
targets/km/h and 351 ± 39 targets/km/h at
North and Saddle stations, respectively, and
290 ± 26 across both stations; (2) mean nightly
passage rates were variable among nights and
ranged from 31–1,159 targets/km/h; (3) mean
flight altitude was 474 ± 5 m agl and 463 ± 4 m
agl at the North and Saddle stations,
respectively, and 468 ± 3 across both stations;
(4) the percentage of targets passing below 125
m agl was 7% and 9% at the North and Saddle
stations, respectively, and 8% across both
stations; (5) the target passage rate below 125
m agl was 17 ± 3 targets/km/h and 39 ± 7
targets/km/h at the North and Saddle stations,
respectively, and 28 ± 4 across both stations;
(6) the estimated turbine passage rate of
nocturnal migrants passing within the airspace
occupied by each proposed turbine was
1.1–10.0 nocturnal migrants/turbine/d at
North, 2.4–23.0 nocturnal migrants/turbine/d
at Saddle, and 1.7–16.4 nocturnal migrants/
turbine/d across both stations.
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INTRODUCTION

Wind energy is one of the fastest growing
sources of energy production in the United States
(GAO 2005). Studies examining the impacts of
windfarms on birds in the United States and
Europe suggest that fatalities and behavioral
modifications (e.g., avoidance of windfarms) occur
in some, but not all, locations (Winkelman 1995,
Anderson et al. 1999, Erickson et al. 2001). In the
United States both resident and migratory birds
sometimes collide with wind turbines (Erickson
2004, NWCC 2004) with the overall fatality rate
being similar (~2.3–3.5 avian fatalities/MW/yr) on
a regional scale in the United States (NRC 2007).

The makeup of these fatalities varies for some
species groups, although passerines (“songbirds”)
comprise ~ 70–85% of the known bird collisions at
wind power developments throughout the US
(Erickson et al. 2001, Strickland and Johnson
2006). Neotropical migratory species of passerines
such as thrushes (Turdidae), vireos (Vireonidae),
and warblers (Parulidae) have a long history of
colliding with above-ground structures (Kerlinger
2000, Longcore et al. 2005) and seem to be the
most vulnerable to collisions during their nocturnal
migrations (Manville 2005). This pattern also
holds true at wind-energy developments, with
~50% of the fatalities at windfarms involving
nocturnal passerine migrants (Erickson et al.
2001). This makes sense both because of poorer
visibility at night and because passerines tend to
migrate at lower altitudes than do other groups of
birds (e.g., shorebirds, waterfowl; Kerlinger 1995,
Alerstam 1990).

The paucity of general information on
nocturnal bird migration in most areas has
generated interest in conducting preconstruction
studies of nocturnal migration at the growing
number of proposed wind power developments
throughout the country (CEC guidelines, Kunz et
al. 2007a). Consideration of potential wind power
impacts on nocturnal bird migration is particularly
important because more birds migrate at night than
during the daytime (Gauthreaux 1975, Kerlinger
1995) and frequently a large proportion (ranging
from 0–80%) of the fatalities at wind-energy
developments are from nocturnal passerine
migrants (Erickson et al. 2001).

Bat fatalities have also occurred at wind farms
in the United States with recent data from
Appalachian ridgetops in the eastern US (Arnett
2005, Erickson 2004, Kerns 2004, Kunz et al.
2007a), the Tug Hill Plateau region in New York
(Jain et al. 2007), prairie locations in both the US
and Canada (see references in Barclay et al. 2007,
Kunz et al. 2007a), indicating that substantial bat
kills are possible at some wind power projects.
Most of the bat fatalities documented at windfarms
have been associated with migratory tree-roosting
species during seasonal periods of dispersal and
migration and the majority of these collisions
occurred during the late summer and fall migratory
periods (Arnett 2005, Barclay et al. 2007, Kunz et
al. 2007a). There are many hypotheses as to why
bats may collide with wind turbines (Kunz et al.
2007a) and ongoing research may yield patterns at
a later point in time.

Hatchet Ridge Wind, LLC proposes to
develop the Hatchet Ridge Wind Project (HRWP),
a ~100 MW wind power development in Shasta
County in northern California (Fig. 1). The
development would consist of ~42 wind turbines,
each with a generating capacity of up to ~2.4 MW.
Characteristics of the proposed wind turbines
include a monopole tower ~80 m in height and
three rotor blades each extending ~47.5 m equating
to a rotor area ~95 m in diameter. Thus, the total
maximal height of each turbine will be ~127.5 m
with a blade in the vertical position.

The proposed HRWP is located in a region
with little information on the migratory pathways
of nocturnal migrants such as passerines and bats.
Within ~100–150 km to the north-northeast of the
proposed development are a series of lakes and
wildlife refuges (Fig. 1) that provide habitat for
large numbers of migratory waterfowl, shorebirds,
and songbirds (USFWS 1995) raising the
possibility that birds from these regions may pass
over HRWP en route to the Sacramento Valley and
other over wintering areas during fall migration.
We conducted the current study to provide baseline
information on nocturnal migrants at the proposed
HRWP during fall 2007.
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Figure 1. Map of the proposed Hatchet Ridge Wind Project and surrounding landscape features of 
Shasta County, California.
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OBJECTIVES

The primary goal of this study was to collect
information on the nocturnal migration patterns of
targets (i.e., birds and bats) during the peak period
of fall passerine migration at the proposed Hatchet
Ridge Wind Project (HRWP). Specifically, the
objectives of this study were to: (1) collect baseline
information on migration characteristics (i.e., flight
direction, migration passage rates, and flight
altitudes) of nocturnal migrants; and (2) determine
the number of targets that would pass within the
rotor-swept area of the proposed wind turbines
during the migratory season. We also evaluated the
influence of weather on migration passage rates
and flight altitudes.

STUDY AREA

The proposed Hatchet Ridge Wind Project
(HRWP) is located along Hatchet Ridge in a rural
area of Shasta County in northern California
(Fig. 1). The development is located ~8 km west of
the town of Burney, California and ~64 km
northeast of Redding, California. Highway 299
runs along the southern boundary of the project
area. Hatchet Ridge is situated along the southern
edge of the Cascade Range. The general
orientation of the ridgeline is northwest to
southeast and elevations within the project area
range from ~1,670 m asl in the northwest section to
~1,310 m asl in the southern portion near Hatchet
Mountain Pass. The topography of the project area
is primarily flat, broad ridge-top with moderate to
steep side slopes. Average annual rain fall is ~127
cm and the average annual temperature is ~6°C.
The natural dominant vegetation community is
mixed conifer that includes a combination of white
fir (Abies concolor), incense cedar (Calocedrus
decurrens), sugar pine (Pinus lambertiana),
ponderosa pine (Pinus ponderosa), Douglas-fir
(Pseudotsuga menziesii), and black oak (Quercus
velutina). Large portions of the ridgeline and
project area burned in the Fountain Fire of 1992
and areas were replanted in 1996 with white fir and
ponderosa pine.

Our study included two radar sampling
stations located in open areas along Hatchet Ridge
within the area of the proposed development
(Fig. 2). The North station (N40.90863,
W121.82530 WGS84) was located ~1,683 m asl in

the northwest section of the development whereas
the Saddle station (N40.88871, W121.79435
WGS84) was lower in elevation, ~1,541 m asl, and
situated in the central portion of the proposed
development.

METHODS

STUDY DESIGN
We conducted nightly radar observations at

both sampling stations on 39 nights during fall
2007 (7 September to 15 October) during the
general peak of passerine migration in this region
(Harris 2005). This timing was chosen when it
would be expected that many birds would be
migrating through the area including passerines,
shorebirds, waterfowl, and potentially bats.

We obtained useable data from radar
observations during 36 and 34 nights at the North
and Saddle stations, respectively. On the remaining
nights, we were unable to conduct radar
observations because of inclement weather (rain
and snow). Each night we split sampling time
between the two sampling stations to capture
potential spatial variation in migration
characteristics in the project area and we alternated
the starting location on a nightly basis to reduce
bias. Sampling started ~45 min after sunset and
continued for a total of 7 h/night on most nights.
Our sampling schedule provided coverage during
the peak hours of nocturnal passerine migration
within a night (Lowery 1951, Gauthreaux 1971,
Alerstam 1990, Kerlinger 1995, Mabee et al.,
2006a). 

RADAR EQUIPMENT
Our mobile radar laboratory consisted of a

marine radar that was mounted on the roof of a van
and that functioned as both a surveillance and
vertical radar. When the antenna was in the
horizontal position (i.e., in surveillance mode), the
radar scanned the area surrounding the lab (Fig. 3),
and we manually recorded information on flight
direction, flight behavior, passage rates, and
groundspeeds of targets. When the antenna was
placed in the vertical position (i.e., in vertical
mode), the radar scanned the area in an arc across
the top of the lab (Fig. 4), and we manually
measured flight altitudes of targets with an index
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Figure 3. Approximate airspace sampled by Furuno FR–1510 marine radar when operating in the 
surveillance mode (antenna in the horizontal orientation) as determined by field trials with 
Rock Pigeons.  Note that the distribution of the radar beam within 250 m of the origin (i.e., 
the darkened area) was not determined.

Figure 4. Approximate airspace sampled by Furuno FR–1510 marine radar when operating in the 
vertical mode (antenna in the vertical orientation) as determined by field trials with Rock 
Pigeons.  Note that the distribution of the radar beam within 250 m of the origin (i.e., the 
darkened area) was not determined.
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line on the monitor. All data were recorded
manually into a laptop computer. A description of a
similar radar laboratory can be found in
Gauthreaux (1985a, 1985b) and Cooper et al.
(1991), and a similar vertical radar configuration
was described by Harmata et al. (2003) and Mabee
et al. (2006a).

The radar (Furuno Model FR-1510 MKIII;
Furuno Electric Company, Nishinomiya, Japan) is
a standard marine radar transmitting at 9.410 GHz
(i.e., X-band) through a 2-m-long slotted
waveguide (antenna) with a peak power output of
12 kW. The antenna had a beam width of 1.23°
(horizontal) × 25° (vertical) and a sidelobe of
10–20°. Range accuracy is 1% of the maximal
range of the scale in use or 30 m (whichever is
greater) and bearing accuracy is ± 1°.

This radar can be operated at a variety of
ranges (0.5–133 km) and pulse lengths (0.07–1.0
μsec). We used a pulse length of 0.07 μsec while
operating at the 1.5-km range. At shorter pulse
lengths, echo resolution is improved (giving more
accurate information on target identification,
location, and distance), whereas, at longer pulse
lengths, echo detection is improved (increasing the
probability of detecting a target). An echo is a
picture of a target on the radar monitor; a target is
one or more birds (or bats) that are flying so
closely together that the radar displays them as one
echo on the display monitor. This radar has a
digital color display with several scientifically
useful features, including True North correction for
the display screen (to determine flight directions),
color-coded echoes (to differentiate the strength of
return signals), and on-screen plotting of a
sequence of echoes (to depict flight paths).
Because targets plot every sweep of the antenna
(i.e., every 2.5 sec) and groundspeed is directly
proportional to the distance between consecutive
echoes, we were able to measure ground speeds of
plotted targets to the nearest ~10 km/h with a
hand-held scale.

Energy reflected from the ground,
surrounding vegetation, and other solid objects that
surround the radar unit causes a ground-clutter
echo to appear on the display screen. Because
ground-clutter echoes can obscure targets, we
minimized their occurrence by elevating the
forward edge of the antenna by ~15° and by
parking the mobile radar laboratory in locations

that were surrounded by low trees or low hills,
whenever possible. These objects act as a radar
fence that shields the radar from low-lying objects
farther away from the lab and that produces only a
small amount of ground clutter in the center of the
display screen. Both sampling stations at the
proposed Hatchet Ridge Wind Project were ideal
for radar and allowed for maximal radar coverage
with minimal ground clutter. For further discussion
of radar fences, see Eastwood (1967), Williams et
al. (1972), Skolnik (1980), and Cooper et al.
(1991).

Maximal distances of detection of targets by
the surveillance radar depends on radar settings
(e.g., gain and pulse length), target body size, flock
size, flight profile, proximity of targets in flocks,
atmospheric conditions, and, to some extent, the
amount and location of ground clutter. Cooper et
al. (1991) found that flocks of waterfowl routinely
were detected at distances of 5–6 km, individual
hawks usually were detected to 2–3 km, and single,
small passerines were routinely detected out to
1–1.5 km (Cooper et al. 1991).

DATA COLLECTION

TARGET IDENTIFICATION ON RADAR
The species composition and size of a flock of

birds or bats observed on the radar usually was
unknown. Therefore, the term “target,” rather than
“flock” or “individual,” is used to describe animals
detected by the radar. Based on the study period
and target size, it is likely that the majority of
targets that we observed were individual
passerines, which generally do not migrate in tight
flocks (Lowery 1951, Kerlinger 1995). Targets
were initially classified as small (<4mm diameter
or length) or large (4mm diameter or length) in the
field, although after analyzing the data target sizes
were lumped together because only a small
percentage (3.6%) of the targets were “large” in
this study. Large targets were believed to be either
shorebirds or waterfowl based on their size and
speed (relative to typical passerine targets) and
their small contribution to the overall numbers
suggest that these taxa (shorebirds and waterfowl)
were not common migrants during this study. It
also is likely that a smaller number of targets were
migratory bats, although this proportion is
unknown.
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Differentiating among various targets (e.g.,
birds, bats, insects) is central to any radar study,
especially with X-band radars that can detect small
flying animals. Because bat flight speeds overlap
with flight speeds of passerines (i.e., are >6 m/s;
Tuttle 1988, Larkin 1991, Bruderer and Boldt
2001, Kunz and Fenton 2003; Cooper and Day,
ABR Inc., unpubl. data), it was not possible to
separate bird targets from bat targets based solely
on flight speeds. We were able to exclude foraging
bats based on their erratic flight patterns; however,
migratory bats or any bats not exhibiting erratic
flight patterns were included in our data.

Of primary importance in target identification
is the elimination of insect targets. We reduced
insect contamination by (1) omitting small targets
(the size of gain speckles) that only appeared
within ~500 m of the radar and targets with poor
reflectivity (e.g., targets that plotted erratically or
inconsistently in locations having good radar
coverage); and (2) editing data prior to analyses by
omitting surveillance and vertical radar targets
with corrected airspeeds <6 m/s (following Diehl et
al. 2003). The 6 m/s airspeed threshold was based
on radar studies that have determined that most
insects have an airspeed of <6 m/s, whereas that of
birds and bats usually is ≥ 6 m/s (Tuttle 1988,
Larkin 1991, Bruderer and Boldt 2001, Kunz and
Fenton 2003; Cooper and Day, ABR Inc., unpubl.
data).

SAMPLING DESIGN
Each of the seven, one-hr radar sampling

sessions consisted of: (1) one 10-min session to
collect weather data and adjust the radar to
surveillance mode; (2) one 10-min session with the
radar in surveillance mode (1.5-km range) for
collection of information on migration passage
rates; (3) one 15-min session with the radar in
surveillance mode (1.5-km range) for collection of
information on groundspeed, flight direction,
tangential range (minimal perpendicular distance
to the radar laboratory), transect crossed (the four
cardinal directions—north, south, east, and west),
species (if known), and the number of individuals
(if known); (4) one 10-min session to collect
weather data and adjust the radar to vertical mode;
and (5) one 15-min session with the radar in
vertical mode (1.5-km range) to collect

information on flight altitudes, speed, and
direction. The exception was session four when
following surveillance radar data collection we
traveled between stations and then finished the
hour with an abbreviated 10-min vertical radar data
collection.

For each vertical radar session, the antenna
was oriented parallel to the main axis of migration
(determined by the modal flight direction seen
during the previous surveillance radar session) to
maximize the true flight speed of targets. True
flight speeds of targets can be determined only for
those targets flying parallel to the antenna's
orientation because slower speeds are obtained
when targets fly at an angle to this plane of
orientation. We also examined the flight behavior
of vertical radar targets during by recording
whether targets were ascending from the ground
clutter, ascending at a steep angle above the ground
clutter (extrapolated flight path would have
intersected the ground clutter on the monitor),
flying at a level altitude, descending at a steep
angle (extrapolated flight path would have
intersected the ground clutter on the monitor), and
descending into the ground clutter.

Weather data collected twice each hour
consisted of the following: wind speed (in KPH,
collected with a Kestrel® weather instrument
[Nielsen-Kellerman Company, Boothwyn, PA]);
wind direction (measured with a compass to the
nearest 5°); cloud cover (estimated to the nearest
5%); ceiling height (in m agl; 1–50, 51–100,
101–150, 151–500, 501–1,000, 1,001–2,500,
2,501–5,000, >5,000); minimal visibility in a
cardinal direction (in m; 0–50, 51–100, 101–500,
501–1,000, 1,001–2,500, 2,501–5,000, >5,000);
precipitation level (no precipitation, fog, drizzle,
light rain, heavy rain, snow flurries, light snowfall,
heavy snowfall, sleet, hail); barometric pressure (in
in Hg measured with a Kestrel® weather
instrument); and air temperature (measured to the
nearest 1°C with a Kestrel® weather instrument).
We also obtained weather data (wind speed and
wind direction) from a 60-m high meteorological
tower located within the project boundary. We
could not collect radar data during rain because the
electronic filtering required to remove the echoes
of the precipitation from the display screen also
removed those of the targets of interest. 
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DATA ANALYSES

RADAR DATA
We entered all radar data into MS Access

databases. Data files were checked visually for
errors after each night and then were checked again
electronically for irregularities at the end of the
field season, prior to data analyses. All analyses
were conducted with SPSS statistical software
(SPSS 2005). For quality assurance, we
cross-checked results of the SPSS analyses with
hand-tabulations of small data subsets whenever
possible. The level of significance (α) for all
statistical tests was set at 0.05.

Radar data were not corrected for differences
in detectability with distance from the radar unit.
Correcting for differences in target detectability is
confounded by several factors, including but not
limited to the following: (1) variation in target size
(i.e., species) across the study period; (2) an
assumption that there is an equal distribution of
targets throughout the sampling area (which would
be violated if migrants responded to landform or
microsite features on the landscape); (3) variation
in the shape and size of the effective
radar-sampling beam (see our preliminary
assessment of the shape of our radar beam under
one set of conditions in Figures 3 and 4). Thus, our
passage rate estimates (and other estimates derived
from passage rates) should be considered an index
of the actual number of birds and bats passing
through the area, useful for comparisons with our
previous studies and other radar studies that use
similar equipment and methods.

Airspeeds (i.e., groundspeed corrected for
wind speed and relative direction) of
surveillance-radar targets were computed with the
formula:

where Va = airspeed, Vg = target groundspeed (as
determined from the radar flight track), Vw = wind
velocity, and θ is the difference between the
observed flight direction and the direction of the
wind vector. Targets that had corrected airspeeds

<6 m/s (17.8% at North, 14.7% at Saddle, and
16.2% overall from surveillance data) were deleted
from all analyses.

We calculated mean and median flight
directions of radar targets to provide insight on the
orientation of bird movements. Equally important,
we present a metric to describe the dispersion of
flight directions. This metric, the mean vector
length (r), varies from a value of 0 (maximal
dispersion) to 1 (maximal concentration). Mean
flight directions coupled with high r values indicate
strong patterns in flight orientation whereas mean
flight directions coupled with low r values indicate
weak to no directionality in flight movements. We
analyzed flight-direction data following procedures
for circular statistics (Zar 1999) with Oriana
software version 2.0 (Kovach 2003). 

Migration passage rates are reported as the
mean ± 1 standard error (SE) number of targets
passing along 1 km of migratory front/h
(targets/km/h ± 1 SE). Passage rates of targets
flying <125 m in altitude were derived for each
hourly period by multiplying passage rates
recorded from surveillance radar by the percentage
of targets on vertical radar having flight altitudes
<125 m, correcting for the hypothetical maximal
height of the surveillance radar beam (861 m). All
flight-altitude data are presented in m agl (above
ground level) relative to a horizontal plane passing
through the radar-sampling site. Actual mean
altitudes may be higher than those reported
because an unknown number of birds fly above the
1.5-km range limit of our radar (Mabee and Cooper
2004).

For calculations of the daily patterns in
migration passage rates and flight altitudes, we
assumed that a day began at 0700 h on one day and
ended at 0659 h the next day, so that a sampling
night was not split between two dates. We
summarized and presented radar data separately for
each station because of potential differences in
migration activity at the two sampling stations. We
used paired t-tests (SPSS 2005) to compare nightly
passage rates (overall and <125 m agl) and flight
altitudes between stations. We used a PROC
MIXED repeated-measures analysis with an AR1
covariance structure and adjustment for small
sample sizes (SPSS 2005), to compare passage

cosθV2VVVV wg
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rates and flight altitudes among hours of the night
for nights with data collected during all sessions.
Factors that decreased our sample size of the
various summaries and analyses included insect
contamination and precipitation. Sample sizes
therefore sometimes varied among the different
summaries and analyses.

EFFECTS OF WEATHER ON MIGRATION 
PASSAGE RATES AND FLIGHT ALTITUDES

We modeled the hourly influence of weather
and date separately on the dependent variables
passage rates and flight altitudes. We obtained our
weather data (i.e., wind speed and direction) from a
60-m meteorological tower located near the radar
sampling sites. All wind categories except the calm
category had a mean wind speed of ≥2.2 m/s (i.e.,
≥5 mph) and were categorized as the following
during fall: tail winds WNW to ENE (i.e.,
293°–068°), head winds ESE to SSW (i.e.,
113°–248°), eastern crosswinds (069°–112°),
western crosswinds (249°–292°), and calm (0–2.1
m/s). 

Prior to model specification, we examined the
data for redundant variables (Spearman’s rs>0.70)
and retained eight parameters for inclusion in the
passage rate model set and seven parameters in the
altitude model set. We examined scatterplots and
residual plots to ensure that variables met
assumptions of analyses (i.e., linearity, normality,
collinearity) and did not contain presumed
outliers (>3 SE). We used a natural logarithm
transformation on the dependent variables
“passage rate” and “flight altitude” to make the
data normal. We specified 45 models for passage
rates and 34 models for flight altitudes: a global
model containing all variables and subset models
representing potential influences of three
small-scale weather variables (wind direction, the
interaction of wind direction and wind speed, and
ceiling height [including fog]), one large-scale
weather variable (synoptic —that reflected the
position of pressure systems relative to our study
site [Fig. 5]), one variable reflecting the number of
days between favorable migration conditions (i.e.,

Figure 5. Synoptic weather codes used to depict the position of the study site relative to a high pressure 
system. Code 1 = study site situated to the east or southeast of a high pressure system, Code 2 
= no well-developed pressure system in the vicinity of the study site (not visually depicted), 
Code 3 = study site situated to the west of a high pressure system.
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the number of days since last tail wind, used only
in passage rate models), one variable describing
the percent of the moon illuminated and visible on
a given night (the interaction of percent moon
illumination and cloud cover), one variable to
account for geographic and topographic
differences (station), and date on migration passage
rates and flight altitudes (Appendix 1).

Synoptic weather codes were based on
Gauthreaux (1980) and Williams et al. (2001) but
were modified to reflect the movement of pressure
systems along the Pacific coast. The synoptic
classification reflects the position of our study site
relative to a high pressure system—1) situated to
the east or southeast of a high pressure system, 2)
no well-developed pressure system near our site, 3)
situated to the west of a high pressure system
(Fig. 5). We analyzed all model sets with linear
mixed models that treated nights as subjects and
hourly sessions within a night as the repeated
measure. This treatment of the data allows the full
use of hourly sessions while properly modeling the
appropriate covariance structure for this variable.
Because the hourly sessions within a night were
temporally correlated, we used a first-order
autoregressive structure with heterogeneous
variances for the covariance structure for both the
passage rate and altitude models. 

Because the number of sampling sessions for
both passage rates (n = 225) and flight altitudes
(n = 223) was small relative to the number of
parameters (K) in many models (i.e., n/K < 40), we
used Akaike’s Information Criterion corrected for
small sample size (AICc) for model selection
(Burnham and Anderson 2002). We ranked all
candidate models according to their AICc values
and considered the best-approximating model (i.e.,
most parsimonious) to be that model having the
smallest AICc value (Burnham and Anderson
2002). We drew primary inference from models
within 2 units of the minimal AICc value, although
models within 4–7 units may have some empirical
support (Burnham and Anderson 2002). We
calculated Akaike weights (wi) to determine the
weight of evidence in favor of each model
(Burnham and Anderson 2002). All analyses were
conducted with SPSS software (SPSS 2005).

TURBINE PASSAGE RATE INDEX 
To describe migration passage rates within the

potential turbine area we developed the turbine
passage rate index (the number of nocturnal
migrants flying within the turbine area each night).
The turbine passage rate index is comprised of
several components, including: (1) passage rate of
targets flying <125 m agl (calculated by
multiplying passage rates from surveillance radar
by the percentage of targets on vertical radar with
flight altitudes <125 m agl, correcting for the
maximal height of the surveillance radar beam); (2)
turbine area that migrants would encounter when
approaching turbines from the side (parallel to the
plane of rotation) or from the front (perpendicular
to the plane of rotation); (3) study period (number
of nights during the migration sampling period);
and (4) number of hours of migration/night
(estimated as the number of nocturnal hours).
These factors are combined as described to
produce the turbine passage rate index. 

We consider these estimates to be indices
because they are based on several simplifying
assumptions that may vary among projects. The
assumptions for this specific project include: (1)
minimal (i.e., side profile) and maximal (i.e., front
profile, including the area from the ground up
through the entire rotor-swept area) areas occupied
by the wind turbines relative to the flight directions
of migrants, (2) a worst-case scenario of the rotor
blades turning constantly (i.e., used the entire rotor
swept area, not just the area of the blades
themselves), (3) a 39-d migration sampling period,
and (4) an average of 10 nocturnal hours/day of
migration during fall migration. 

RESULTS

FLIGHT DIRECTION
Most nocturnal radar targets were traveling in

seasonally appropriate directions for fall migration
(i.e., southerly), with a mean flight direction of
191° at North (mean vector length = 0.49; median
= 205°; n = 3,581 targets; Fig. 6a), 196° at Saddle
(mean vector length = 0.51; median = 210°; n =
3,950 targets; Fig. 6b), and 194° across both
stations (mean vector length = 0.50; median =
210°; n = 7,531 targets; Fig 6c). A large proportion
(48%) of targets was traveling in a southerly
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direction between SE (135°) and SW (225°) across
both stations. Most targets were traveling in a
direction nearly perpendicular to the ridge and
hence were crossing, rather than following the
ridge (Fig. 6).

PASSAGE RATES
The mean nocturnal passage rate for the fall

season was 231 ± 31 targets/km/h (n = 36 nights) at
North and 351 ± 38 targets/km/h (n = 35 nights) at
Saddle stations with an overall rate of 290 ± 26
across both stations. Nightly comparisons indicate
mean passage rates differed significantly between
the North and Saddle stations (Zpaired = -3.770, P =
<0.001, n = 29 paired nights). Overall, mean
nightly passage rates were highly variable among
nights at both North (range = 34–936 targets/km/h;
Fig. 7a) and Saddle (range = 31–1,159
targets/km/h; Fig. 7b) stations as well as during
different time periods of the migratory season
(Appendix 2). Passage rates increased throughout
the season on a bi-monthly basis for both stations
(Appendix 2), however, the Saddle station rates
tended to increase more in the final two weeks of
the season than the North station rates. Passage
rates did not vary among nocturnal sampling hours
(F6,119.6 = 0.934, P = 0.473, n = 29 nights; Fig. 8).

FLIGHT ALTITUDES
The mean nocturnal flight altitude at North

was 474 ± 5 m agl (n = 3,747 targets; median = 412
m agl) and at Saddle stations was 463 ± 4 m agl
(n = 4,371 targets; median = 408 m agl) with a
mean flight altitude of 468 ± 3 m agl (n = 8,118
targets; median = 410 m agl) across both stations.
There was no difference in mean nightly flight
altitudes between the North and Saddle stations
(mean difference = 40 ± 22 m agl, Z = -1.410, P =
0.158, n = 34 paired nights). Mean flight altitudes
observed on vertical radar (1.5-km range) were
moderately variable among most nights, with
occasional nights of higher altitudes (Fig. 9). Flight
altitudes ranged from 272–950 m agl at North (Fig.
9a) and from 243–578 m agl at Saddle (Fig. 9b)
stations. 

Flight altitudes also were variable among
different two-week segments of the migratory
season (Appendix 2) with altitudes decreasing at

North as time progressed but not at the Saddle
station. Mean flight altitudes did not vary among
nocturnal sampling hours (F6,145.7 = 1.4; P =
0.211; n = 30 nights; Fig. 10). 

The overall distribution of targets in 100-m
categories of nocturnal flight altitudes at North
varied from 16.0% in the 201–300 m agl interval to
0.1% in the interval from 1,401–1,500 m agl and at
Saddle varied from 14.8% in the 201–300 m agl
interval to 0.1% in the interval from 1,401–1,500
m agl (Table1). Across both stations flight altitudes
varied from 15.4% in the 201–300 m agl interval to
0.1% in the interval from 1,401–1500 m agl
(Table 1). 

We provide a detailed examination of the
cumulative percentage of targets within 250 m agl
(by 25-m categories) for both stations and
sampling periods in Appendix 3. We determined
that the percentages of targets flying <125 m agl
(i.e., within the approximate maximal height of the
wind turbines selected for the proposed HRWP)
were 7.2% of all targets at North, 9.3% of all
targets at Saddle, and 8.3% of all targets across
both stations.

LOW ALTITUDE PASSAGE RATES
We combined our passage rate and flight

altitude data to produce altitude specific passage
rates of targets flying <125 m agl (Fig 11). The
mean <125 m agl passage rate at North was 17 ± 3
targets/km/h (n = 34 nights) and at Saddle was 39 ±
7 targets/km/h (n = 33 nights). At both stations
combined the mean <125 m agl passage rate was
28 ± 4 targets/km/h (n = 34 nights). Mean <125 m
agl passage rates were significantly different
between the North and Saddle stations (Z = -2.92,
P = <0.01, n = 31 paired nights) and nightly
differences averaged 22 ± 8 targets/km/h higher at
Saddle than North. 

Overall, mean <125 m agl passage rates were
highly variable among nights at North (range =
0–61 targets/km/h; Fig. 11a) and at Saddle (range =
0–171 targets/km/h; Fig. 11b) stations. Mean
passage rates below 125 m also varied among
different two-week segments of the migratory
season with consistently higher rates at the Saddle
station and with rates highest at both stations
during the last sampling segment (Appendix 2).
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Figure 7. Mean ± 1 SE nightly passage rates (targets/km/h) at the a) North station, b) Saddle station, 
and c) all stations combined at the proposed Hatchet Ridge Wind Project, California, fall 
2007. Asterisks (*) denote nights not sampled because of rain.
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EFFECTS OF WEATHER ON MIGRATION
We investigated the importance of weather

(i.e., wind direction, wind speed, ceiling height
[including fog], synoptic weather, and days since
favorable migration [passage rate models only]),
lunar illumination, and date on both the passage
rates and flight altitudes of nocturnal migrants by
building a series of models (combinations of the
various weather variables and date), and then using
a model-selection technique (AIC) to quantify the
statistical strength of those models. The AIC
method allows one to (1) rank and identify the
“best” model(s) (i.e., the most statistically
supported models) from the full set of models, and
(2) assess the statistical strength and relative
importance of individual variables composing the
“best” models. 

PASSAGE RATES 
The best-approximating model explaining

migration passage rates of nocturnal migrants
during fall migration at the proposed development
was the model containing the variables date and
station (Table 2). This model contained significant
positive associations with date and station (Table
3) indicating that passage rates increased later in
the season and were higher at the Saddle station.
The second-best model was the global model
containing all model variables but was not well
supported (ΔAICc = 6.01; Appendix 4). The weight
of evidence in favor of the “best” model
(wbest/wsecond best) was > 20 times that of the
second-best model (Burnham and Anderson 2002).
The complete passage rate model can be found in
Appendix 4 for the reader interested in examining
all models and their associated statistical metrics.

Figure 8. Percent of nightly passage rate (± 1 SE) relative to time past sunset for nights with full 
sampling at both radar stations at the proposed Hatchet Ridge Wind Project, California, fall 
2007.
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Figure 9. Mean ± 1 SE nightly flight altitude (m agl) of radar targets at the a) North station, b) Saddle 
station, and c) all stations combined at the proposed Hatchet Ridge Wind Project, California, 
fall 2007. Asterisks (*) denote nights not sampled because of rain.
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Figure 10. Mean flight altitude (± 1 SE) relative to time past sunset for nights with full sampling at both 
radar stations at the proposed Hatchet Ridge Wind Project, California, fall 2007.

1 2 3 4 5 6 7
0

100

200

300

400

500
n = 30 nights

Hour after sunset

*

M
ea

n 
fli

gh
t a

lti
tu

de
 (m

 a
gl

)

Table 1. Nocturnal flight altitudes of radar targets (% of all targets) detected at the 1.5-km range at the 
proposed Hatchet Ridge Wind Project, California, fall 2007, by 100 m agl flight altitude 
category and station.

  Percent of radar targets 

Flight altitude (m)  
North 

(n = 3,747 targets) 
 Saddle 

(n = 4,371 targets) 
 All stations 

(n = 8,118 targets) 
1–100  5.0 5.8 5.4 

101–200  11.7 14.0 12.9 
201–300  16.0 14.8 15.4 
301–400  15.4 14.5 14.9 
401–500  13.2 12.8 13.0 
501–600  11.6 11.0 11.3 
601–700  6.9 6.7 6.8 
701–800  5.2 5.7 5.5 
801–900  4.4 5.2 4.8 

901–1,000  3.2 3.5 3.4 
1,001–1,100  2.4 3.1 2.8 
1,101–1,200  2.2 1.7 1.9 
1,201–1,300  2.0 0.7 1.3 
1,301–1,400  0.7 0.4 0.5 
1,401–1,500  0.1 0.1 0.1 
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Figure 11. Mean ± 1 SE nightly below 125 m agl passage rates (targets/km/h) at the a) North station, b) 
Saddle station, and c) all stations combined at the proposed Hatchet Ridge Wind Project, 
California, fall 2007. Asterisks (*) denote nights not sampled because of rain.

0

50

100

150

200

250
a) North, n = 118 sessions

* ** *
7 15617 27

0

50

100

150

200

250
b) Saddle, n = 117 sessions

* ** *
7 15617 27

0

50

100

150

200

250
c) All stations, n = 235 sessions

* **
7 15617 27

OctoberSeptember

M
ea

n 
<

12
5 

m
 a

gl
 p

as
sa

ge
 r

at
e 

(t
ar

ge
ts

/k
m

/h
)



 Results

Hatchet Ridge Nocturnal Migration Study 18

Ta
bl

e 
2.

Li
ne

ar
 m

ix
ed

 m
od

el
 e

st
im

at
es

 fr
om

 c
om

pe
tit

iv
e 

m
od

el
s (

A
IC

c 
 ≤

 2
) e

xp
la

in
in

g 
th

e 
in

flu
en

ce
 o

f e
nv

iro
nm

en
ta

l f
ac

to
rs

 o
n 

pa
ss

ag
e 

ra
te

s 
(s

ur
ve

ill
an

ce
 ra

da
r, 

n 
= 

 2
25

 s
am

pl
in

g 
se

ss
io

ns
) a

nd
 fl

ig
ht

 a
lti

tu
de

s 
(v

er
tic

al
 ra

da
r, 

n 
= 

22
3 

sa
m

pl
in

g 
se

ss
io

ns
) o

f r
ad

ar
 ta

rg
et

s a
t t

he
 

pr
op

os
ed

 H
at

ch
et

 R
id

ge
 W

in
d 

Pr
oj

ec
t, 

C
al

ifo
rn

ia
, f

al
l 2

00
7.

 M
od

el
 w

ei
gh

ts
 (w

i) 
w

er
e 

ba
se

d 
on

 A
ka

ik
e’

s I
nf

or
m

at
io

n 
C

rit
er

io
n 

(A
IC

).

A
na

ly
si

s/M
od

el
 

-2
 L

og
 L

ik
el

ih
oo

da 
K

b  
A

IC
cc  

Δ 
A

IC
cd  

w
ie  

 
 

 
 

 
 

R
at

es
 

 
 

 
 

 
D

at
e 

+ 
st

at
io

n 
34

5.
94

 
12

 
37

1.
41

 
0.

00
 

0.
81

 
 

 
 

 
 

 
Fl

ig
ht

 a
lti

tu
de

s 
 

 
 

 
 

Sy
no

pt
ic

 
-8

6.
01

 
11

 
-6

2.
75

 
0.

00
 

0.
41

 
Sy

no
pt

ic
 +

 st
at

io
n 

-8
8.

17
 

12
 

-6
2.

68
 

0.
07

 
0.

39
 

Sy
no

pt
ic

 +
 d

at
e 

-8
6.

80
 

12
 

-6
1.

31
 

1.
44

 
0.

20
 

a 
C

al
cu

la
te

d 
w

ith
 th

e 
M

ax
im

um
 L

ik
el

ih
oo

d 
m

et
ho

d.
 

b  N
um

be
r o

f e
st

im
ab

le
 p

ar
am

et
er

s i
n 

ap
pr

ox
im

at
in

g 
m

od
el

 (s
ee

 m
et

ho
ds

 fo
r e

xp
la

na
tio

n)
. 

c 
A

ka
ik

e’
s I

nf
or

m
at

io
n 

C
rit

er
io

n 
co

rr
ec

te
d 

fo
r s

m
al

l s
am

pl
e 

si
ze

. 
d  D

iff
er

en
ce

 in
 v

al
ue

 b
et

w
ee

n 
A

IC
c o

f t
he

 c
ur

re
nt

 m
od

el
 v

er
su

s t
he

 b
es

t a
pp

ro
xi

m
at

in
g 

m
od

el
 w

ith
 th

e 
m

in
im

al
 A

IC
c v

al
ue

. 
e  A

ka
ik

e 
w

ei
gh

t—
pr

ob
ab

ili
ty

 th
at

 th
e 

cu
rr

en
t m

od
el

 (i
) i

s t
he

 b
es

t a
pp

ro
xi

m
at

in
g 

m
od

el
 a

m
on

g 
th

os
e 

be
in

g 
co

ns
id

er
ed

.  

  
 



 Results

19 Hatchet Ridge Nocturnal Migration Study

FLIGHT ALTITUDES 
The best-approximating model explaining

flight altitudes of nocturnal migrants during fall
migration at the proposed development was the
model containing the variable synoptic (Table 2).
The second-best model contained the variables
synoptic and station (ΔAICc = 0.07; Table 2), and a
third model with the variables synoptic and date
(ΔAICc = 1.44) also received some empirical
support (Table 2). These models contained strong
positive associations with both synoptic conditions
indicating that altitudes increased under both
favorable and unfavorable conditions and
decreased when there was no pressure system
nearby (Table 3). These models contained slight
negative associations with date and station
indicating that flight altitudes decreased later in
the season and were lower at the Saddle station
(Table 3). The weight of evidence in favor of the
“best” model (wbest/wsecond best) was 1.1 times that
of the second-best model (Burnham and Anderson
2002). The complete flight altitude model set can
be found in Appendix 4 for the reader interested in
examining all models and their associated
statistical metrics.

TARGETS WITHIN THE PROPOSED 
TURBINE AREA

We made several assumptions to estimate the
turbine passage rate (i.e., the number of targets that
would pass within the area occupied by each
proposed turbine): (1) the minimal area occupied
by the wind turbine (i.e., side profile), (2) the
maximal area occupied by the wind turbine (i.e.,
front profile, including the entire rotor-swept area),
(3) a worst-case scenario of the rotor blades turning
constantly, (4) 39 d in the study during fall, and
(5) an average of 10 nocturnal hours/day across the
fall study period. If all migrants approached the
turbines from the side, an estimated 41 migrants at
North, 94 migrants at Saddle, and 67 across both
stations would have passed within the area
occupied by one turbine (Appendix 5). If all
migrants approached the turbines from the front, an
estimated 389 migrants at North, 898 migrants at
Saddle, and 640 across both stations would have
passed within the area occupied by one turbine
during our fall study period (Appendix 5). An
alternate way to look at this relationship is on a per
day basis; these estimates would be equivalent to
an estimate of 1.1–10.0 migrants at North,

Table 3. Model-averaged parameter estimates from competitive models (Δ AICc ≤ 2) explaining the 
influence of environmental factors on passage rates and flight altitudes of radar targets at the 
proposed Hatchet Ridge Wind Project, California, fall 2007.

Analysis/parameter Ba SEb 
   

Rates   
Intercept 4.263 0.396* 
Date 0.134 0.035* 
Date (quadratic) -0.003 0.001* 
Station = Saddle 0.374 0.174* 

   
Flight altitude   

Intercept 5.883 0.056* 
Date -0.003 0.003* 
Station = Saddle -0.050 0.033* 
Synoptic weather = SE to E of a high pressure system 0.192 0.057* 
Synoptic weather = W of a high pressure system 0.521 0.118* 

a Coefficients (B) of the categorical variables, station and synoptic weather were calculated relative to the Saddle station and to 
no nearby pressure system, respectively. 

b Asterisks (*) indicate 95% confidence intervals that do not overlap zero. 
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2.4–23.0 migrants at Saddle, and 1.7–16.4 across
both stations passing through the area of a single
turbine each day (Appendix 5). 

DISCUSSION

Wind energy is a promising source of
renewable energy and one of the fastest growing
sectors of energy production in the United States
(GAO 2005, EIA 2007). In an increasing number
of states there are mandates to encourage
development of alternative energies and increase
the proportion of energy derived from renewable
sources. For instance, the state of California has
mandated that investor owned utilities generate at
least 20 percent of their electricity from renewable
sources (e.g., wind) by the year 2010 (State Bill
107, Rogers 2006). In light of the potential for bird
and bat fatalities at new and existing wind
generating facilities the state of California has
published a set of voluntary guidelines for reducing
impacts to birds and bats from wind energy
development (CEC and CCDFG 2007). However,
predictions of the effects of wind power
development on migratory birds and bats are
hampered by a lack of basic information on their
relative abundance at low altitudes, their flight
altitudes relative to wind turbine RSA’s, and their
flight behaviors around turbines (i.e., their ability
to detect and avoid structures), and the causal
relationship between their abundance and fatalities
at wind turbines. In this study, we addressed some
of these issues and documented some of the key
characteristics of nocturnal migration of birds at
the proposed project site.

Our results can be compared with those of
similar studies in the region as an initial assessment
of geographic differences in migration
characteristics; however, additional assumptions
must be considered before making this assessment.
Methodological differences among studies often
hamper appropriate comparisons of results and
such differences may include type of radar used,
radar settings (e.g., gain and ground clutter
reduction), data collection techniques (manual vs.
automated), criteria for removal of insects, and
data analyses. The overall comparability among
studies can be determined by assessing the
methodological similarities, the study period, the

sampling effort, and the study location in
Appendix 6.

TIMING OF MIGRATION
Understanding the timing of animal

movements at multiple temporal scales (e.g.,
within nights, within seasons, and seasonally
within years) allows the determination of patterns
of peak movements that may be useful information
for both pre-construction siting decisions and for
operational strategies to reduce fatalities (if animal
abundance and fatalities are correlated). Several
radar studies have found a pattern similar to that
observed in this study, in which the intensity of
avian nocturnal migration begins to increase
~30–60 min after sunset, peaks around midnight,
and then either levels off (Mabee et al. 2005b,
2006a, 2006b; Plissner et al. 2005, 2006a, 2006b,
2006c) or declines steadily thereafter until dawn
(Lowery 1951, Gauthreaux 1971, Kerlinger 1995,
Farnsworth et al. 2004, Mabee et al. 2006a). 

The proposed HRWP is located in an area
with a diverse community of migratory bird
species including songbirds, shorebirds, and
waterfowl and the timing and intensity of
migration will differ among these avian species
groups. Based on the fact that songbirds comprise
the majority of known collisions with wind farms
(Osborn et al. 1996; Erickson et al. 2001, 2002;
Manville 2005) we selected our span of study dates
(9 September–15 October) to coincide with the
peak of songbird migration through the region
(Burnett and King 2004, Harris 2005). Our
observations indicate a general pattern of
increasing nightly passage rates until early October
and then a decrease until the end of the study,
suggesting that we captured a major peak of the fall
songbird migration.

Within a season, migration generally occurs in
pulses and the intensity of migration may differ
greatly from one night to the next (Alerstam 1990,
Mabee and Cooper 2004, Mabee et al. 2006a).
Clearly this was the case during fall migration at
the proposed HRWP. We recorded mean nightly
passage rates >2 SD of the seasonal mean on two
nights at the North station (1, 5 October) and on
seven nights at the Saddle station (25 September
and 1, 3, 5, 7, 9–10 October). Overall, nightly
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spring migration rates at both stations peaked on 5
October with 936 targets/km/h at North and 1,159
targets/km/h at Saddle.

PASSAGE RATES
Passage rates are an index of the number of

targets (birds and bats) flying past a location and
are a widely-used metric in studies of migration
activity at proposed wind power developments
(Mabee et al. 2006a). Thus, documenting passage
rates allows for comparisons of relative bird use
among different sites and regions. In this study, we
derived passage rates both separately for the two
sampling stations and across both stations and used
the passage-rate data in two ways: (1) to examine
the passage rate of all migrants passing over our
study site, and (2) to examine the passage rate of
migrants within the height of the proposed wind
turbines (<125 m agl). Although both metrics are
useful for characterizing bird activity at proposed
wind power developments and existing windfarms,
the second metric is especially well-suited for these
comparisons since it describes migration activity
within the vertical range of new generation wind
turbines such as those proposed for installation at
the HRWP.

In this study, mean passage rates across both
stations were 290 ± 26 targets/km/h and rates
differed between the North (231 ± 31 targets/km/h)
and Saddle (351 ± 39 targets/km/h) stations,
although they were situated only ~3.2 km apart
along the ridge. The cause of these differences in
rates is unknown, although multiple potential
explanations exist, including: 1) differences in
station elevation and topography (i.e., higher use of
the saddle in the ridgeline); 2) variation in the radar
sampling coverage; and 3) stations were not paired
in time (i.e., stations were sampled sequentially,
not simultaneously) and that by chance alone,
sampling occurred at the Saddle station under
conditions with higher migration rates. 

Of these potential explanations (and others
may exist), the first possibility (differences in
station elevation and topography) is possible
because the saddle station is ~ 144 m lower than
the North station) and nocturnal migrants may
choose this “pass” when traveling through the
mountains; the second possibility (variation
between radar sites) is unlikely because both sites

had excellent coverage of the area; the third
possibility (higher rates explained by chance) is
also unlikely because the station differences (i.e.,
greater passage rates at Saddle than North station)
were consistent throughout the study periods (see
Appendix 2). This pattern of differences in passage
rates on a small scale has also been observed in
other studies (Mabee et al. 2006).

Ultimately, it may be most appropriate for
assessing site use to simply acknowledge the
potential variation between these stations and use
the combined metric to evaluate the overall use of
this site by nocturnal migrants. The combined
station rate from HRWP (290 targets/km/h) was
similar to the only other study available for
comparison in California, the proposed Bear River
Ridge wind development (i.e., 269 targets/km/h;
Appendix 6). Bear River Ridge is a coastal site
located ~200 km to the west of HRWP. We
emphasize the lack of additional studies for
comparison in this region, highlighting the general
lack of information on nocturnal migration rates in
the Western US, and warranting the cautious
interpretation of results. For comparison at a
continental scale, fall passage rates ranged from
64–661 targets/km/h at 18 sites in Eastern US and
19–269 targets/km/h at three sites in the Pacific
Northwest (Appendix 6). 

Within the range of the proposed turbine
heights (<125 m agl) the mean altitude-specific
passage rates (i.e., targets <125 m agl) during our
study was 28 ± 4 targets/km/h across both stations,
with differences at the North (17 ± 3 targets/km/h)
and Saddle (39 ± 7 targets/km/h) stations,
mirroring the differences observed in overall
passage rates between these stations. The
low-altitude passage rates observed across both
stations in this study were lower than that observed
at the Bear River Ridge wind development (33.0
targets/km/hr) in coastal California.

Beyond California, the only other fall
migration studies with comparable altitude-specific
data includes the following: New York (11–38
targets/km/h; Mabee et al. 2005c, Mabee et al.
2006c); Pennsylvania (two sites with16
targets/km/h, Plissner et al. 2005, 2006b; one site
with 10 targets/km/h, Plissner et al. 2006c); and
Virginia and West Virginia (56 targets/km/h,
Plissner et al. 2006a, 36 targets/km/h, Mabee et al.
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2006a, 72 targets/km/h, Plissner et al. 2006b). In
the Eastern US, fall turbine passage rate estimates
are higher at sites in the southern Allegheny
Mountain areas than further north. Differences in
these rates may reflect differences in overall
numbers of birds moving through an area,
differences in flight altitudes, or both. We
emphasize the same caution as previously
mentioned when making comparisons with the
California data.

FLIGHT ALTITUDES
Flight altitudes are critical for understanding

the vertical distribution of nocturnal migrants in
the airspace. In general, passerines migrate at
lower flight altitudes than do other major groups of
over-land migrants such as shorebirds and
waterfowl (Kerlinger 1995). Large kills of birds at
tall, human-made structures (generally lighted and
guyed communications towers; Avery et al. 1980)
and the predominance of nocturnal migrant
passerines at such kills (Manville 2000; Longcore
et al. 2005) indicate that large numbers of these
birds fly <500 m agl on at least some nights and
their flight altitude may be influenced by lights on
the towers. Based on radar studies, however, most
nocturnal migration occurs below ~ 1–1.5 km agl
(Larkin 2006, Mabee and Cooper 2004, Mabee et
al. 2006a, CUROL 2007). Our results from the
vertical distribution of radar targets in this study
and those from other published studies indicate that
the majority of nocturnal migrants fly below 600 m
agl (Bellrose 1971; Gauthereaux 1972, 1978, 1991;
Bruderer and Steidinger 1972; Cooper and Ritchie
1995, Kerlinger 1995).

Flight altitudes of migratory bats are poorly
known, especially for the migratory tree-roosting
bats that appear more prone to collisions with wind
turbines (Reynolds 2006). Hoary bats, Eastern red
bats, and Silver-haired bats are all long-range
migrants that have been killed at wind power
projects during their migratory periods, suggesting
that at least some bats migrate below ~ 125 m agl.
Allen (1939) observed bats migrating during the
daytime near Washington, D.C., at 46–140 m agl,
Altringham (1996) reported that at least some bats
migrate well above 100 m agl, and Peurach (2003)
documented a Hoary bat collision with an airplane

at an altitude of 2,438 m agl over Oklahoma during
October 2001. 

Similar to our migration studies elsewhere
(Cooper and Ritchie 1995; Cooper et al. 1995a,
1995b; Cooper and Mabee 2000; Mabee and
Cooper 2004; Mabee et al. 2006a), we recorded
large among-night variation in mean flight
altitudes at both sites during fall migration,
although mean flight altitudes always were above
the proposed turbine heights. Daily variation in
mean flight altitudes may have reflected changes in
species composition, vertical structure of the
atmosphere, and/or weather conditions. Variation
among days in the flight altitudes of migrants at
other locations has been associated primarily with
changes in the vertical structure of the atmosphere.
For example, birds crossing the Gulf of Mexico
appear to fly at altitudes where favorable winds
minimize the energetic cost of migration
(Gauthreaux 1991). Kerlinger and Moore (1989),
Bruderer et al. (1995), and Liechti et al. (2000)
have concluded that atmospheric structure is the
primary selective force determining the height at
which migrating birds fly.

Flight altitudes were similar between
sampling stations and the mean flight altitude
across both stations was (468 ± 3 m agl), ~343 m
higher than the height of the proposed turbines
(~125 m). Mean flight altitudes from the fall
sampling period were higher than the Bear River
Ridge wind project along coastal California (329 m
agl), were lower than studies at two sites in the
Pacific Northwest (606–647 m agl; Appendix 6),
and fell in the middle of values from studies in the
Eastern US (333–532 m agl; Appendix 6).

We also examined the percentage of targets
below the proposed maximal turbine height (i.e.,
<125 m agl) and calculated that 7% of targets at
North, 9% at Saddle, and 8% across both stations
flew <125 m agl during the sampling period
(Appendix 6). These percentages were similar to
those from the Bear River Wind project, California
(11%), two sites in the Pacific Northwest (3–9 %),
and within the range of those from the Eastern US
(4–13%; Appendix 6).
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MODELING MIGRATION PASSAGE RATES 
AND FLIGHT ALTITUDES 

PASSAGE RATES
It is a well-known fact that general weather

patterns and their associated temperatures and
winds affect migration (Richardson 1978, 1990,
Gauthreaux et al. 2005). In the Northern
Hemisphere, air moves counterclockwise around
low-pressure systems and clockwise around
high-pressure systems. Thus, winds are warm and
southerly when an area is affected by a low to the
west or a high to the east and are cool and northerly
in the reverse situation. Clouds, precipitation, and
strong, variable winds are typical in the centers of
lows and near fronts between weather systems,
whereas weather usually is fair with weak or
moderate winds in high-pressure areas. Numerous
studies in the Northern Hemisphere have shown
that, in fall, most bird migration tends to occur in
the western parts of lows, the eastern or central
parts of highs, or in intervening transitional areas.
In contrast, warm fronts, which are accompanied
by southerly (unfavorable) winds and warmer
temperatures, tend to slow fall migration (Lowery
1951, Gauthreaux 1971; Able 1973, 1974;
Blokpoel and Gauthier 1974, Richardson 1990,
Gauthreaux et al. 2005). Conversely, more intense
spring migration tends to occur in the eastern parts
of lows, the western or central parts of highs, or in
intervening transitional areas. 

We examined the influence of weather (i.e.,
wind direction, wind speed * wind direction,
ceiling height [including fog], synoptic weather,
[days since favorable migration—passage rate
models only]), lunar illumination (percent
illumination * cloud cover), station, and date on
migration passage rates and flight altitudes. During
the fall sampling period, passage rates were higher
at the Saddle station and increased later in the
season. The strong station differences (discussed
previously) had the strongest influence explaining
relationships between passage rates and all
variables modeled in this study. That passage rates
increased later in the season simply reflects the
general increase in migratory activity during this
time.

FLIGHT ALTITUDES
Radar studies have shown that wind is a key

factor in migratory flight altitudes (Alerstam
1990). Birds fly mainly at heights at which head
winds are minimized and tail winds are maximized
(Bruderer et al. 1995). Because wind strength
generally increases with altitude, bird migration
generally takes place at lower altitudes in head
winds and at higher altitudes in tail winds
(Alerstam 1990). Most studies (all of those cited
above except Bellrose 1971) have found that
clouds influence flight altitude, but the results are
not consistent among studies. For instance, some
studies (Bellrose and Graber 1963, Hassler et al.
1963, Blokpoel and Burton 1975) found that birds
flew both below and above cloud layers, whereas
others (Nisbet 1963, Able 1970) found that birds
tended to fly below clouds.

In this study, flight altitudes appeared to
increase under both favorable and unfavorable
synoptic conditions (i.e., with tailwinds and with
headwinds). Flight altitudes tend to increase under
tailwind conditions (Alerstam 1990) consistent
with our findings, but the reverse was surprising. A
closer examination of the data revealed that the
normal relationship was built from a large sample
size (~ 2/3 of the data set) whereas the reverse
relationship was built on a very small sample
size—raising the possibility that the contrary
finding was a spurious result. Flight altitudes
decreased later in the season and were lower at the
Saddle station (although by only 11 m, not
biologically meaningful).

Although no strong association was apparent
between ceiling height (including fog) and flight
altitudes in this study, the need to understand how
nocturnal migrants respond to fog and low ceiling
height conditions is warranted. The largest
single-night kill for nocturnal avian migrants at a
wind power project in the US occurred on a foggy
night during spring migration, when 27 passerines
fatally collided with a turbine near a lit substation
at the Mountaineer wind power development in
West Virginia (Kerlinger 2003). Fatality events of
this magnitude are rare at wind power
developments, although large kills of migratory
birds have sporadically occurred at other, taller
structures (e.g., guyed and lighted towers >130 m
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high) in many places across the country during
periods of heavy migration, especially on foggy,
overcast nights in fall (Weir 1976, Avery et al.
1980, Evans 1998, Trapp 1988, Erickson et al.
2001) and have occurred under similar conditions
at an offshore platform in Germany (Huppop et al.
2006).

SPECIES COMPOSITION
Observations at existing windfarms and other

tall man-made structures indicate that certain
species groups are at greater risk of collision with
structures, particularly migratory songbirds and
bats (Manville 2005). Determination of
species-specific risks to nocturnal migrants at
existing and proposed developments requires the
identification of species migrating through the area
of interest. Although supplemental techniques such
as night vision optics (Kunz et al. 2007a) to
identify low-altitude migrants were not used in this
study, we did initially categorize targets as “small”
(most likely individual passerines or bats) and
“large” (most likely groups of shorebirds or
waterfowl) to help assess coarse differences in
targets. Only small proportions (3.6%) of targets
were “large” during the fall season, suggesting that
the majority of targets were likely individual
passerines or bats. Large targets such as shorebirds
and waterfowl may be expected to approach from
the ~ NE from major staging areas in the Lower
Klamath NWR, Tule Lake NWR, Clear Lake
NWR, and Goose Lake (Warnock et al. 1998,
USFWS 2008) and head in a southwesterly
direction to over wintering areas in the Sacramento
Valley, coastal California, and beyond.

TARGETS WITHIN THE PROPOSED 
TURBINE AREA

In this study we calculated a turbine passage
rate index (number of birds and bats passing within
the area occupied by each turbine each night) at
both sampling stations and averaged across both
stations. Differences among stations mirrored the
differences in overall passage rates (i.e., Saddle >
North). Across both stations the estimated turbine
passage rate was 1.7–16.4 nocturnal
migrants/turbine/d (Appendix 5). 

Estimated turbine passage rates may be
considered as a starting point for developing a

complete avian and bat risk assessment. Currently,
however, it is unknown whether the abundance of
either birds or bats is strongly correlated with
fatality rates at wind power developments. There
are a variety of factors (e.g., weather) that may
correlate more strongly with fatality rates than do
numbers of individuals present prior to project
construction. Studies of concurrent bird/bat use,
weather, and fatality data at operational wind
power developments would be necessary to
determine whether bird use and/or weather
conditions can be used to predict the likelihood of
bird/bat fatalities at such developments.

In addition to these questions about the
unknown relationships among abundance, weather,
and fatality, there also are few data available on the
proportion of nocturnal migrants that (1) do not
collide with turbines because of their avoidance
behavior (i.e., birds that alter either their flight
paths or altitude to avoid colliding with turbines)
and (2) safely pass through the turbine blades by
chance alone—a proportion that will vary with the
speed at which turbine blades are turning as well as
with the flight speeds of individual migrants. The
accuracy of fatality estimates relies heavily upon
avoidance rates (Chamberlain et al. 2006). The
proportion of nocturnal migrants that detect and
avoid turbines is currently unknown in the US (but
see Winkleman 1995 and Desholm and Kahlert
2005 for studies in Europe), and there are no
empirical data that predict a species’ ability to pass
safely through the rotor-swept area of a turbine
(but see Tucker 1996, Desholm et al. 2006,
Whitfield and Madders 2006, and Band et al. 2007
for proposed methods to address this question). We
speculate, however, that most birds are able to
detect and/or avoid turbines, considering the low
avian fatality rates reported at existing wind power
developments in the US (Erickson et al. 2002,
Strickland and Johnson 2006) and the high
percentage of waterbirds that avoided an offshore
windfarm in Denmark (Desholm et al. 2006).

CONCLUSIONS
This study focused on nocturnal migration

patterns of targets (i.e., birds and bats) during the
peak period of fall passerine migration, at the
proposed Hatchet Ridge Wind Project in
California. The key results of our study were as
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follows: (1) the mean passage rate was 231 ± 31
targets/km/h and 351 ± 39 targets/km/h at North
and Saddle stations, respectively, and 290 ± 26
across both stations; (2) mean nightly passage rates
were variable among nights and ranged from
31–1,159 targets/km/h; (3) mean flight altitude was
474 ± 5 m agl and 463 ± 4 m agl at the North and
Saddle stations, respectively, and 468 ± 3 across
both stations; (4) the percentage of targets passing
below 125 m agl was 7% and 9% at the North and
Saddle stations, respectively, and 8% across both
stations; (5) the target passage rate below 125 m
agl was 17 ± 3 targets/km/h and 39 ± 7
targets/km/h at the North and Saddle stations,
respectively, and 28 ± 4 across both stations; (6)
the estimated turbine passage rate of nocturnal
migrants passing within the airspace occupied by
each proposed turbine was 1.1–10.0 nocturnal
migrants/turbine/d at North, 2.4–23.0 nocturnal
migrants/turbine/d at Saddle, and 1.7–16.4
nocturnal migrants/ turbine/d across both stations.
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Appendix 3. Nocturnal flight altitudes of radar targets (% of all targets) detected at the 1.5-km range 
at the proposed Hatchet Ridge Wind Project, California, fall 2007, by 25 m agl flight 
altitude category and station.

  Cumulative % of radar targets 

Flight altitude (m agl) 
 North 

(n = 3,747 targets) 
 Saddle 

(n = 4,371 targets) 
 All stations 

(n = 8,118 targets) 
1–25  0.3 0.2 0.3 
1–50  1.0 1.3 1.2 
1–75  2.3 3.3 2.9 
1–100  5.0 5.7 5.5 
1–125  7.2 9.2 8.4 
1–150  10.2 12.4 11.5 
1–175  13.6 16.4 15.3 
1–200  16.7 19.6 18.4 
1–225  20.7 22.8 22.0 
1–250  24.8 26.8 26.0 

1–1,500  100.0 100.0 100.0 
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Appendix C 
Evaluation of Nocturnal Migration Study 

The information in Appendix C was submitted by ABR, Inc., on behalf of the Wintu Audubon Society of Redding, 
CA.  The information does not necessarily reflect the analysis and conclusions of Shasta County or ICF Jones & 
Stokes. 



 



EVALUATION OF THE NOCTURNAL BIRD MIGRATION STUDY PERFORMED 
BY ABR, INC. ON HATCHET RIDGE, SHASTA COUNTY, CALIFORNIA 

 
In its response to the draft EIR for the proposed Hatchet Ridge wind power project, 
Wintu Audubon Society of Redding, California, noted the inadequacies of bird studies 
performed at the site and incorporated in the EIR.  In particular, the absence of any 
studies of actively migrating birds during both day and night, especially under adverse 
weather conditions that could increase risk of collision with turbines and other structures 
was noted as an important deficiency. 
 
Subsequent to the submission of the EIR and the Wintu Audubon  response thereto, a 
radar study of nocturnal migration performed at the Hatchet Ridge site by ABR, Inc. of 
Forest Grove, Oregon, has been placed on the record.  This study presents data obtained 
over 36 nights between 7 September and 15 October, 2007, with a marine radar stationed 
at two sites on the ridge.  I have been asked by Wintu Audubon to evaluate this study and 
its results with respect to their adequacy to address the concerns raised by Wintu 
Audubon in its original response to the EIR. 
 
Technology and Analysis Employed in the Study – The equipment and methods 
employed in this study seem to be in line with current standards in the industry.  The data 
appear to have been collected properly and have been analyzed appropriately.  The 
interpretations of the results presented by ABR are mostly straightforward and reasonably 
conservative.  There are a number of important cautionary statements and caveats 
contained within the ABR report that should be noted. 
 
As noted in the ABR study, radar has a number of inherent limitations as a source of the 
kind of information needed for a thorough bird collision risk assessment.  First, radar 
provides very little information concerning the identity of the bird targets presented on its 
arrays (indeed, it is rarely certain that the targets are even birds).  A target that appears 
large on the radar screen could be the reflection of a single large bird or the reflection of a 
large flock of small birds.  In short, one cannot be certain whether one is detecting swans 
or sparrows.  Second, radar by itself provides no reliable information on the number of 
birds being detected.  Radar energy is emitted in pulses.  Each pulse encompasses a given 
volume of airspace (referred to as the radar pulse volume).  Whenever the volume of 
reflective material (birds, bats, insects, rain drops) within that pulse volume reaches the 
threshold for detection by the radar, a target or echo will be produced on the radar 
display.  Adding any number of additional reflectors to that pulse volume will not change 
the appearance of the display.  A very weak echo likely indicates a small reflector, 
although other factors complicate this simple relationship (e.g., the angle at which a bird 
is flying with respect to the radar beam).  A large echo or target, on the other hand, could 
represent a single large bird, a small flock of medium-sized birds, or a large flock of 
small birds.  In reality, most migratory flights comprise a mixture of flocked and more 
dispersed migrants.  Without some independent data on the distribution of flock sizes 
within the migrant population aloft, estimating the actual number of birds passing 
overhead is impossible.  This problem has plagued radar studies of bird migration from 



their beginnings and where flocked migrants are involved, there is still no satisfactory 
solution. 
 
Impact studies of bird migration often employ thermal imaging technology or night 
vision equipment as an independent source of information on the identities of birds 
detected by radar.  Such information would have been useful in this study to shed some 
light on the types of birds being detected, to confirm that the targets were in fact birds, 
and to provide some information on flocking and flock sizes.  Similarly, it would be 
useful to have audio recordings of nocturnal flight calls from birds passing overhead.  
Such recordings can provide the most unambiguous feasible data on the identity of the 
birds being detected. 
 
The altitudinal distribution of nocturnal migrants – In terms of the risk of migratory bird 
collisions with wind turbines, we are obviously concerned with birds flying at the lowest 
altitudes AGL, i.e., within the area occupied by rotors and towers.  Using radar to attempt 
to estimate the number or proportion of birds flying very near the ground can be fraught 
with problems.  The most serious of these is that radar energy can be reflected from 
objects on the ground, producing echoes or targets on the display called “ground clutter”.  
Ground clutter can completely obscure echoes from birds or bats flying in that portion of 
the airspace nearest the ground.  Although the report states (p.16) that ground clutter at 
the study sites was minimal, no photos of the radar ppi are presented to document this, 
and the authors noted that the antenna was elevated 15° above horizontal during 
surveillance operation in order to get the beam above most of the ground clutter.  If 
ground clutter is significant within 15° of the ground, estimates of the numbers of 
presumed bird targets in the lowest altitudinal bins presented in the study will not be 
reliable and will likely be biased on the low side. 
 
In order to be compelling concerning the numbers of bird targets in the lowest altitudes 
AGL, the study needs to present data on the detectability of birds flying at the lowest 
altitudes, precisely how altitude measurements of targets were made, the nature and 
dimensions of the sampling space at the lowest altitudes, the minimum distance at which 
the radar can detect birds of a given size, and some estimates of the error associated with 
the altitude measurements.  Because birds flying below 250 m AGL, where collision is 
likely, are the most critical, the reliability of and biases inherent in the low-altitude target 
density estimates need to be addressed. 
 
Timing of the study and weather conditions – The dates of the study were selected to 
correspond with the presumed peak of passerine migration in the region (Executive 
Summary, p. 5).  As the study notes (p. 31), there is a general paucity of information on 
nocturnal migration in the western United States and that this warrants “the cautious 
interpretation of results.”  Passerine migration in this region of inland, northern California 
is generally rather diffuse and of relatively low magnitude compared to many localities in 
the eastern United States, for example.  However, this region is characterized by very 
large migratory movements of sandhill cranes, tundra swans, several species of geese, 
and numerous species of ducks and shorebirds traveling between breeding areas and 
major overwintering sites in the Central Valley of California and the Pacific coast.  



Without compelling evidence to the contrary, one can make the argument that it is these 
species that would be at the greatest risk of collision with wind turbines on Hatchet 
Ridge. 
 
Importantly, the migration of most of these waterbirds occurs late in the fall season and 
well into winter when the probability of encountering unfavorable weather in the form of 
low clouds or fog over the ridge is greater.  The report itself notes (p.33) “….the need to 
understand how nocturnal migrants respond to fog and low ceiling height conditions is 
warranted.”  Indeed, this is the most critical inadequacy of this study.  The data were 
collected during a time of the year prior to the main migration period of large, flocked 
waterbirds, and the data were collected entirely under typically good weather conditions.  
It is when poor visibility conditions coincide with a large migration of birds that major 
mortality is most likely to occur.  Those are the conditions that need to be studied, but 
have not been.  Especially in the late fall and into the winter, migrations of water birds 
are often triggered by Pacific storm systems.  It is these situations in which large numbers 
of birds find themselves flying in low cloud cover or fog, the conditions in which flocks 
of large birds numbering in the hundreds might pass over the ridge within the airspace 
occupied by the turbines.   
 
Recommended studies 
 
The ABR study presents a large amount of information.  While perhaps interesting in its 
own right, much of that information is largely irrelevant to the goal at hand, i.e., to assess 
the potential for migrating birds to collide with the wind turbines and associated 
structures.  Because the study was of relatively short duration and took place on nights 
with little variation in weather conditions, the analysis tells us nothing about what might 
happen at other times or under other conditions that are likely to occur. 
 
Studies are needed that cover the entire fall and spring migration seasons.  At this 
location, “fall” migration extends well into winter (through December and even into 
January).  Both nocturnal and diurnal migration needs to be examined.  Sandhill cranes 
are diurnal migrants, and tundra swans and geese often migrate both day and night.  Low 
ceiling conditions atop Hatchet Ridge will not be confined to the nighttime period.  
During these studies, particular emphasis should be placed on understanding the flight 
behavior of birds under poor visibility conditions at the ridge-top.  If there is sufficient 
moisture in the clouds or if there is precipitation, radar will be unlikely to be useful in 
detecting birds.  Under these conditions, only visual observations or auditory recording 
are likely to provide the necessary information.  It must be emphasized that although the 
kinds of data described here are the most difficult to obtain, they are the only ones that 
will enable a reasonable assessment of the risk of mortality to migrating birds. 
 
The ABR study suggested a larger number of birds passing the Saddle site versus the 
North site.  Inasmuch as the Saddle is located near the center of the proposed wind 
turbine array, future work should concentrate at that site. 
 
Kenneth P. Able, Professor Emeritus 
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 SHASTA COUNTY FIRE DEPARTMENT 
 
MEMORANDUM      DATE: May 22, 2008 
        BW 
 
TO:  Russ Mull, Director 
  Department of Resource Management 
   
FROM: Mike Chuchel 
  Shasta County Fire Warden 
 
SUBJECT: 14  FIRE PREVENTION 
  14.3  Fire Safety and Land Use Planning 
   Use Permit 06-16 / Hatchet Ridge Wind LLC 
 
PROJECT LOCATION: Hatchet Mountain 
PROJECT DESCRIPTION: Wind Energy Project 
 
The above referenced project is located within the California Department of Forestry and 
Fire Protection / Shasta County Fire Department (CAL FIRE / SCFD) jurisdiction. CAL 
FIRE / SCFD has reviewed the proposal and submits the following requirements. (Note: 
The Resource Management Division of CAL FIRE will also be submitting comments.) 
 

CONDITIONS 
 
----- Roadways and turnarounds shall be constructed in accordance with Section 6.12 of 

the Fire Safety Standards prior to the construction of any portion of the proposed 
facility.  

 
----- The facility shall be identified with a street address marker located on the proposed 

building and adjacent to facility access road at Highway 299.  The address numbers 
shall be a minimum of four inches in height, reflectorized, and shall contrast in color 
with the background. The address shall be clearly visible at all times. 

 
----- Roofing shall have a Class A rating as per the Shasta County Fire Safety Standards 

and the California Building Code. 
 
----- All buildings constructed on parcels one acre or larger in size shall be setback a 

minimum of 30 feet from all property lines and road easements in accordance with 
the Shasta County Fire Safety Standards, but a 100 foot setback is recommended 
in order to comply with the defensible space requirement. 

 
7.9 Chimneys and flues shall be equipped with an approved spark arrestor as defined in 

Section 6.53 of the Fire Safety Standards. 
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----- Fire protection water for the proposed buildings shall be in compliance with Section 
6.43 of the Fire Safety Standards. 

 
----- Due to the large size of the proposed project, vegetation cleared for construction 

and/or land development purposes shall be disposed of on a regular basis. 
Accumulation of vegetation debris shall be minimized.  Disposal shall be in 
accordance with Air Quality Management Regulations and State or local Fire 
Department Burning Permit Regulations. Prior to the final inspection by the Shasta 
County Building Division and CAL FIRE / SCFD, all cleared vegetation shall be 
properly disposed of.   

 
7.16 Storage, use, and dispensing of flammable/combustible liquids shall be in 

accordance with the adopted edition of the California Fire Code.  Plans shall be 
submitted to CAL FIRE / SCFD for review and approval prior to construction, 
storage, or use. 

 
7.19 Portable fire extinguisher(s) for the proposed buildings shall be provided in 

accordance with the adopted edition of the California Fire Code. 
 
----- All welding and storage of cylinders shall be in accordance with the adopted edition 

of the California Fire Code. In addition to welding, other high risk activities such as 
cutting and grinding shall require welding curtains, and shall be restricted based on 
fire weather indices as determined by the CAL FIRE / SCFD.  

 
7.23 Accumulations of waste paper, weeds, combustible waste material, waste 

petroleum products, tires, or rubbish of any type shall be prohibited. 
 
7.24 Rags, cloth, or paper towels saturated with oil, solvent, or petroleum products shall 

be kept in a metal can with a tight fitting cover.  
 
----- The applicant shall provide and maintain “Defensible Space” around all buildings in 

accordance with Public Resources Code 4291. 
 
7.26 All mobile and stationary equipment with non-turbocharged internal combustion 

engines shall be equipped with a properly functioning, approved spark arrestor. 
 
----- All field work vehicles, including sub-contractors, which engage in field operations, 

and routinely access the site, shall be provided with:  
 
1. A means for reporting emergencies.  
 
2. At least one round point shovel at least 46 inches in length.  

 
3. One 5 gallon backpack water pump.   
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4.  A minimum of one 2-A:10-B:C fire extinguisher. 

 
----- Vehicles shall not travel off-road or upon roads which have not been maintained 

free of flammable vegetation except when necessary because of an immediate 
hazard to life or property.  

 
7.28    The CAL FIRE / SCFD shall sign the improvement plans for this project.   
 
7.29 Advisory note: The project is located in an area designated as a "VERY HIGH" Fire 

Hazard Severity Zone under Section 4203 of the Public Resources Code of the 
State of California. 

 
----- If applicant installs an automatic fire extinguishing system in the proposed buildings, 

plans shall be submitted for CAL FIRE / SCFD review as part of the building permit. 
 
----- All fires shall be reported immediately to CAL FIRE even though they may have 

been extinguished.  
 
----- Applicant shall provide the following vegetative modification: 

   
1. Turbine Ridge Road (TRR): 

 
• Provide a 100 foot shaded fuel break on the western side of the TRR. 
 
• From the centerline of the TRR going east, provide a 50 foot clear zone. 

 
• From the easternmost edge of the clear zone, provide an additional 100 

foot shaded fuel break. 
 

2. Turbines: 
 

• From the outer edge of each tower, going in all directions, provide a 30 
foot clear zone 

 
• From the outer edge of the clear zone, going in all directions, provide an 

additional 70 foot shaded fuel break. 
 
 
 
 
 
 
3. Definitions: 
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• Turbine Ridge Road (TRR) is a 20 foot wide surfaced road with 5 foot 

shoulders on both sides. It is the easternmost road within the project that 
is adjacent to all of the turbines located on Hatchet Ridge. For the 
purposes of this condition, TRR does not access the cluster of 5 turbines 
located west of the Hatchet Ridge. 

 
• Clear zone: Remove all brush, trees and slash. 
 
• Shaded fuel break:  
 

• Trees planted at 20 foot spacing. 
 
• Existing tree stands to be reduced to 20 foot spacing. 

 
• Tree pruning: 

 
o Begins when the trees are 18 feet tall. 
 
o Prune one-third of the live crown or up to 12 feet, whichever is 

less. 
 

• Brush and slash must be kept less than one foot high. 
 
----- Applicant shall provide the necessary equipment and necessary training (or funding 

for equipment and training) to CAL FIRE / SCFD for the training of employees for 
the extinguishment of facility specific fires and rescue. The rescue equipment shall 
include items such as ropes, hardware, harnesses, personal protective safety gear, 
and rescue basket.  The applicant shall provide a secure on-site location for the 
storage of the rescue equipment, to be accessible by CAL FIRE / SCFD personnel 
only. The purchased property shall become the property of CAL FIRE / SCFD, and 
the equipment shall be maintained by CAL FIRE / SCFD. Replacement equipment 
shall be purchased by the current owner and provided to CAL FIRE / SCFD as 
necessary. This shall continue for the life of the facility.  

 
----- All electrical systems shall be designed and maintained in accordance with the 

California Public Utilities General Order 95 and corresponding underground 
standards.  

 
----- All electrical distribution and collection components shall be underground where 

possible. Where above ground installations are necessary, the latest standards for 
raptor and rodent protection shall be incorporated.  

 
----- In accordance with PRC 4292, all electrical distribution and collection components 
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shall be “exempt” if existing, and designed for high wind conditions.   
 
----- Water storage facilities of not less than 5,000 gallons shall be provided for 

firefighting purposes in strategic locations within the site. Such locations shall be 
noted on the road map plan. The number and location of such water supplies shall 
be determined in cooperation with CAL FIRE / SCFD and the applicant. The risk of 
freezing shall be considered when determining the type and location of water 
storage facilities. 

 
----- The applicant shall provide CAL FIIRE / SCFD a current copy of the facility fire 

prevention plan. CAL FIRE / SCFD will review this plan and if necessary require 
modification. The elements of the plan shall include the following:  

 
1. A description of the operating area along with a map showing major access 

routes, significant hazards, firefighting water supply locations, and a 24 hour 
emergency contact phone number. 

 
2. An analysis of fire causes going back a minimum of five years, or to the first 

day of construction, whichever is less. List any trends indicated by the fire 
causes along with a plan of correction/proposed solutions for preventing 
these fire causes. Provide an implementation and completion date for all 
plans and correction. 

 
3. Procedures pertaining to reporting of emergencies, curtailment of hazardous 

activities during high and very high fire danger periods, weather monitoring 
for establishing the fire danger, and company action for fire suppression. 

 
4. The training/orientation program for the facility employees and contactors 

pertaining to fire safety, fire suppression, and emergency notification. 
 

5. A list of state and local fire laws applicable to the facility operations, and any 
conditions of approval pertaining to fire safety along with the facility 
operating procedures which indicate your compliance with these laws and/or 
conditions of approval. 

 
6. Staffing and equipment assignment and inventories as follows: 

 
a. Company emergency incident manager and 24 hour contact 

telephone number. 
 
b. General staff and specialist responsibilities. 

 
c. Available motorized equipment for firefighting and support operations. 
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d. Location, type and number of firefighting tools and equipment. 

 
----- No person shall conduct any hazardous operation (mowing, welding, cutting, 

grinding, or other tool or equipment from which a spark, fire or flame may originate), 
or operate any motor, engine, any time flammable vegetation exists (such as dry 
grass and dead vegetative litter), without meeting all of the following requirements: 
(This condition does not apply to: 1) the operation of the wind turbine, 2) the 
operation of the electrical transmission system, 3) the regular maintenance of the 
turbines within the area cleared of vegetation, and 4) the use of motorized vehicles 
to access the turbines on the maintained access road system.) 

 
1. Vegetation clearances of 15 feet shall be provided in all directions around 

the area of operation. An additional 15 feet shall be cleared or wet down.  If 
wetting down is chosen, the area shall be maintained wet throughout the 
operation and the water used for wetting shall not diminish the backpack 
pumps capacity. 

 
2. Two serviceable round point shovels at least 46 inches in length and a 

minimum of two 5 gallon water backpack fire pumps shall be maintained 
within 25 feet of the operation. 

 
3. A fire watch shall be maintained within 25 feet of the hazardous operation. 

The fire watch shall have a radio or equivalent shall be available at the 
operation site in which to report emergencies.  

 
 Hazardous operations (as defined above) shall not be permitted in during the 

following periods:   
 

1. Anytime flammable ground vegetation exists (unless mitigated as specified 
above) and if any one of the following conditions exist: 

 
a. The air temperature is 90 degrees Fahrenheit or greater. 
 
b. The wind speed is 8 miles per hour (mph) or greater. 

 
c. The relative humidity is 20% or less. 

 
 
 

d. Exceptions:  
 

i. When the wind speed is 15 mph or less and the relative 
humidity is 60% or greater. 
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ii. When the wind speed is 15 mph or greater and the relative 

humidity is 80% or greater. 
 
2. Anytime during the declared fire season when the wind speed is 25 mph or 

greater. 
 
3. Anytime during the declared fire season when the relative humidity is 10% or 

less. 
 
4. Anytime CAL FIRE declares a Red Flag Warning. 

 
----- Applicant shall provide a “Risk Manager” to be available on site whenever 

construction activities are in progress. The Risk Manager shall have oversight 
authority and shall be the point of contact for the CAL FIRE / SCFD.  

 
----- Smoking shall only be permitted in vehicles parked in areas cleared of flammable 

vegetation and in designated smoking areas at building sites.  
 
----- Prior to each fire season and upon hire of new employees or sub-contractors, an 

orientation concerning fire hazards, fire safety, emergency notification procedures, 
use of fire safety equipment, fire safety rules and regulations, and the conditions of 
approval shall be provided by the employer. 

 
----- Any installation which results in a fire hazard, shall be addressed by the applicant or 

designee, and measures shall taken to prevent or mitigate the problem. CAL FIRE / 
SCFD may also require measures to mitigate or correct any such problem. 

 
----- All initial project clearing shall be done between November 1st and May 1st. 

Extensions may be allowed based on weather conditions as determined by the CAL 
FIRE Battalion Chief assigned to that area. 

 
----- Applicant shall provide to CAL FIRE / SCFD the telephone number of the control 

center that has the ability to shut down the windmills. When the control center is 
notified by CAL FIRE / SCFD, the control center shall immediately shut down facility 
as necessary when in the opinion of the Incident Commander, the continued use of 
the windmills is detrimental to the mitigation of an incident located in proximity of the 
windmills.   

 
 
----- Nothing in these conditions are intended to diminish the responsibility of the 

applicant or their designee from taking any additional responsibility and reasonable 
measures necessary to preclude the ignition and rapid spread of fire.  
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Further questions or comments may be directed to County Fire Marshal Jim Diehl at (530) 
225-2423. 
 
 
       Sincerely, 
 
       Mike Chuchel 
       County Fire Warden 
 
       By 
 
       Jim Diehl 
       County Fire Marshal 
 
 
cc: RES American Developments, Hughes 



 
STATE OF CALIFORNIA    THE RESOURCES AGENCY        

 ARNOLD SCHWARZENEGGER, Governor 
 
  
  

DEPARTMENT OF FORESTRY AND FIRE PROTECTION    
P.O. Box 944246 
SACRAMENTO, CA 94244-2460 
Website: www.fire.ca.gov 
(916) 653-7772 

   
  
May 27, 2008 
  
Bill Walker 
Shasta County Department of Resource Management 
1855 Placer Street, Suite 103 
Redding, Ca. 96001 
  
Subject:  Hatchet Ridge Wind Project, SCH # 2007042078 
   
Dear Mr. Bill Walker, 
 
On May 13, 2008, CAL FIRE and Shasta County Fire met with the project proponents.  The 
purpose of the meetings was to discuss the concerns of CAL FIRE and Shasta County Fire’s 
pertaining to the above referenced project.  The meeting resulted in an agreement between all 
parties to the fire protection concerns of CAL FIRE and Shasta County Fire.  CAL FIRE is in 
concurrence with the letter dated May 16, prepared by Jim Diehl, Shasta County Fire Marshall. 

Item 8 of my original letter dated January 29, 2008 is still correct. The statement on page 3.2-5,” 
The project area, or portions of the project area may be determined to be exempt from TCP 
requirements upon evaluation by Cal Fire under 14 CCR 1104.1(b) or (c), which allows for the 
“harvesting of trees in order to construct or maintain a right of way by a public agency, public or 
private utility that is exempt from the requirements to obtain a TCP or file a THP.”,  is correct and 
several portions of the project have defined right-of-way clearances established in 14 CCR 1104.1 
(d), (e), (f), and (g).  Other portions of the project do not have established right-of-way widths (the 
turbines), and some portions of the project may not be covered by the exemption (permanent 
roads outside the right-of-ways and the O&M building).  A Timber Conversion Permit (TCP) may 
still be required.  The project proponent will need to obtain the appropriate timber harvesting 
permits prior to project construction. 
  
Sincerely, 
  
  
  
Benjamin Rowe 
Forester I, RPF #2686 
CAL FIRE, Shasta-Trinity Unit 
(530)225-2508 
 



 


