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1

INTRODUCTION

The Campo Wind Project with Boulder Brush Facilities (Project) Draft Environmental Impact
Statement (Draft EIS) was published for public review on May 24, 2019. The Bureau of Indian
Affairs (BIA) accepted comments on the Draft EIS for 45 days. The public review period ended
on July 8, 2019. A total of 44 comment letters were received on the Draft EIS, including but not
limited to 2 form letters, 1 petition, and approximately 74 form postcards. During a public meeting
held June 19, 2019, a total of 20 people provided verbal comments, which were transcribed and
responded to individually in the same manner as for the comment letters (see Comment Letter 34).
Comments have been responded to in the following manner:
1. First, comment letters received were organized by sender type (organization or
individual) and comments were bracketed with chronological numbering. All bracketed
comment letters are provided in Appendix A of this Responses to Comments document.
2. Second, an initial review of the comments received was undertaken to identify any
common themes and/or repeated comments.
3. Finally, common responses were developed, and each bracketed numbered comment
received was responded to directly with consideration of information presented therein
and the applicability of the comment to the EIS.
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2

COMMON RESPONSES TO RECURRING COMMENTS

Several comments received on the Draft EIS addressed similar issues and environmental concerns.
Rather than repeating responses to recurring comments in each letter, the common responses outlined
in Sections 2.1 through 2.25 were prepared to streamline responses. The common response section
numbers and topics are as follows and include common response codes for each topic:
2.1

Non-Substantive Issues (NSI)

2.2

EIS Adequacy and Purpose (INT)

2.3

Project Description (PD)

2.4

Connected Actions (ONE)

2.5

Preparation of Separate NEPA and CEQA Documents (SEP)

2.6

Alternatives Analysis (ALT)

2.7

Cumulative Analysis (CUM)

2.8

Biological Resources: Quino Checkerspot Butterfly (QCB)

2.9

Biological Resources: Golden and Bald Eagles (GBE)

2.10

Biological Resources: Wildlife Movement Corridor (WMC)

2.11

Biological Resources: Draft East County Multiple Species Conservation
Program Plan (MSCP)

2.12

Biological Resources: Avian and Bat Concerns (ABC)

2.13

Biological Resources: California Condor (CC)

2.14

Biological Resources: Non-Federally Protected Species (NFP)

2.15

Public Health and Safety: EMF/EMR (EMF)

2.16

Public Health and Safety: Valley Fever (VF)

2.17

Public Health and Safety: Fire and Fuels Management (FIRE)

2.18

Visual Resources: Shadow Flicker (SHFL)

2.19

Turbine Siting (TS)

2.20

Water Resources (WR)

2.21

Socioeconomic Conditions: Property Values (PROP)

2.22

GHG and Climate Change (GHG)

2.23

Noise: Turbine Proximity to Homes (NPROX)

2.24

Noise: Low Frequency (LF)

2.25

Tribal Approvals and Land Use Regulations (TR)
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2.1

Non-Substantive Issues

Comment Numbers: B-7, C-1, E-1, E-2, E-4, E-26, E-31, F-1, G-1, G-4, G-10, G-55, G-121, G124, G-127, G-132, G-134, G-135, G-139, G-143, G-148, G-168, G-176, G-192, G-193, G-196
through G-201, G-203, G-206, G-208, G-209, G-210, G-212, G-213, G-216, G-220, G-238, G244, G-257, G-262, G-277, H-1, H-2, H-4, H-6, H-14, H-21, H-30, H-34 through H45, I-1, I-10,
I-11, I-12, I-24, I-25, I-39, I-47, I-50, I-51, I-55, I-56, I-59, I-64, I-67, I-69, I-71, I-72, I-77, I-81,
I-82, I-86, I-101 through I-104, I-106, I-108 through I-111, I-114 through I-118, I-22, I-29, I-30,
I-33 through I-40, I-42, I-45, I-49, I-60, I-61, I-63, I-67, J-1, J-50, J-69, J-70, J-71, J-99 through J102, J-115, J-117, J-123,-129, 1-1, 1-3 through 1-6, 1-8 through 1-13, 1-15, 1-25 through 1-30, 165, 1-92 through 1-94, 1-121 through 1-125, 1-128, 1-130 through 1-140, 2-2, 2-3, 4-1, 5-1, 6-2,
6-3, 6-5, 6-7, 7-1, 7-7 through 7-10, 7-13, 7-17, 8-1, 9-1, 9-3, 9-4, 9-5, 11-3, 12-1, 13-1, 14-1, 143 through 14-6, 15-1, 16-1 through 16-4, 17-1, 17-2, 19-4, 19-5, 19-6, 19-10, 19-11, 19-13, 21-1,
23-1, 23-2, 23-3, 24-1, 25-1, 25-3, 26-1, 26-2, 26-3, 27-1, 27-2, 27-6, 27-7, 27-15, 27-16, 27-19,
27-26, 27-28, 27-29, 28-1, 28-2, 34-1 through 34-13, 34-15, 34-17, 34-18, 34-23, 34-25, 34-26,
34-27, 34-32 through 34-38, 34-40, 34-41, 34-46, 34-51, 34-53, 34-55, 34-56, 34-58 through 3465, 34-67 through 34-69, 34-71, 34-73, 34-77, 34-81 through 34-89, 34-91, 34-93 through 34-96
NSI-1

A number of commenters did not provide specific comments regarding the
environmental analysis reflected in the EIS. For instance, certain commenters expressed
an opinion either for or against one or more of the alternatives discussed in the EIS, stated
a general concern for perceived negative health risks and/or environmental effects of
wind energy projects without providing specific comments on the EIS content, and/or
made a statement unrelated to the content and adequacy of the EIS.
The Council on Environmental Quality (CEQ) National Environmental Policy Act
(NEPA) Regulations (40 CFR 1500) and BIA NEPA Guidebook (59 IAM 3-H) provide
guidance on responding to EIS comments. Section 1503.4 of the CEQ NEPA Regulations
states that all substantive comments received on the draft statement (or summaries thereof
where the response has been exceptionally voluminous) should be attached to the final
statement whether or not the comment is thought to merit individual discussion by the
agency in the text of the statement. CEQ provides further guidance that comments be
addressed if they are (1) substantive and relate to inadequacies or inaccuracies in the
applied environmental analysis or methodologies; (2) identify new impacts or recommend
reasonable new alternatives or mitigation measures; or (3) involve substantive
disagreements on interpretations of significance and scientific or technical conclusions (40
CFR 1503.3). According to 40 CFR 1500, the goal of NEPA is to improve decision making
by providing decision makers and the public with pertinent and accessible information on
potential project impacts on the environment.
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The Final EIS addresses all comments received that further NEPA’s purposes of public
participation in identifying environmental impacts of a project; i.e., comments that raise
a substantive issue with respect to the environmental analysis. Comments that merely
express an opinion or make a statement unrelated to the content of the EIS do not
require a response. All comments, however, are part of the administrative record and
thus will be considered by BIA in its decision to identify which alternative will become
the agency’s Preferred Alternative.

2.2

EIS Adequacy and Purpose

Comment Numbers: G-2, G-5, G-6, G-8, G-9, G-33, G-34, G-35, G,-41, G-81, G-92, G-97, G-159, G160, G-161, G-172, G-173, G-175, G-186, G-194, G-195, G-210, G-243, G-263, I-2, I-4, I-5, I-49, I57, I-82, I-100, I-170, J-6, J-7, J-21, 1-2, J-21, 1-14, 1-58 through 1-63, 1-135, 2-3, 4-17, 34-20 34-22.
INT-1

General Adequacy of EIS. Several commenters addressed concerns questioning the
general adequacy of the EIS. This EIS has been prepared pursuant to the requirements
of NEPA (42 USC 4321 et seq.), the CEQ regulations implementing NEPA (40 CFR
1500–1508), the U.S. Department of the Interior’s NEPA regulations (40 CFR, Part
46), and the BIA NEPA Guidebook (59 IAM 3-H).
The EIS includes a thorough review of the potential impacts applicable to the Project,
objectively evaluates those potential impacts, examines appropriate mitigation and
alternatives designed to lessen those potential impacts, and conservatively evaluates
those impacts in light of recommended mitigation in order to make a final impact
determination. The EIS meets the requirements of NEPA and provides sufficient detail
and evidence to allow for meaningful public and agency review. It should be noted that
for the Full Build-Out Project Alternative (1), the EIS evaluated the effects of all 76
turbine locations, which results in a conservative analysis that addresses a project
approximately 20% larger than the maximum number of turbines (60) contemplated
under the Campo Lease.
Disagreement among experts, consultants, or attorneys regarding the material, data, or
significance determinations does not render the EIS legally inadequate. It is up to the
lead agency to evaluate the presented material and data and make its own reasoned
determinations regarding its accuracy, relevance and dependability; in doing so, the
lead agency may accept one expert opinion over another as long as its decision is
supported by substantive evidence. Where experts or other agencies commented on the
EIS to challenge its results or methodology, the EIS provides a reasoned and good faith
analysis in response, as well as a discussion regarding why the analysis may, or may
not, contradict opinions expressed in a comment.
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INT-2

Need for Recirculation. Several commenters suggest generally that a supplemental
EIS is required. According to Section 8.5.4 of the BIA NEPA Guidebook,
supplementing an EIS would be required if the following circumstances apply:
1. A Draft EIS is more than 3 years old and the Final EIS has not been completed.
2. A Final EIS is more than 5 years old for an action not yet taken.
3. Substantial changes have been made in the proposed action that may be
relevant to environmental concerns (40 CFR 1502.9(c)(1)(i)).
4. Significant new circumstances or information relevant to environmental
concerns have arisen (40 CFR 1502.9(c)(1)(ii)).
5. Comments received result in the inclusion of a new preferred alternative
which was not detailed as a reasonable alternative in the Draft or Final EIS.
None of the changes or additions resulting from public comments meets the standards for
preparation and issuance of a supplemental EIS as provided under applicable case law or
NEPA (40 CFR 1502.9(c)). The changes and additions have also not resulted in substantial
changes to the proposed action. Nor are there any significant new circumstances or
information relevant to environmental concerns. Furthermore, the comments have not
resulted in the inclusion of a new preferred alternative.
The Draft EIS presented a reasoned, balanced, and thorough evaluation of the Project’s
potential environmental impacts, and provided all pertinent information necessary to
allow for meaningful public and agency review and an informed decision by BIA.
Therefore, BIA, as the lead agency, has concluded that the environmental issues
addressed in the EIS have been fully analyzed in accordance with NEPA.

INT-3

Several comments assert that the EIS is inadequate because it fails to address state and
local regulations.
The EIS focuses on federal regulations, not state or County of San Diego (County)
regulations, because it is a federal document prepared under NEPA guidelines and the
Project Site is primarily located on the Campo Band of Diegueño Mission Indians
Reservation (Reservation). The Off-Reservation portion of the Project (i.e., Boulder
Brush Facilities) is also evaluated as part of the Project under NEPA. The technical
studies provided as appendices do consider state and/or local applicable standards in
places, including those applicable to Off-Reservation effects. Furthermore, the Boulder
Brush Facilities, which are not part of the federal decision, are subject to County
jurisdiction and, as a result, the Project as a whole is being analyzed according to
federal, state, and County regulations under a separate Environmental Impact Report
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(EIR) prepared by the County, in accordance with the California Environmental
Quality Act (CEQA).
INT-4

Several comments express concern that recommended mitigation measures discussed
in the Draft EIS are insufficient or not sufficiently evaluated.
The CEQ Regulations (40 CFR 1508.20) state that mitigation can include:
(1) Avoiding the impact altogether by not taking a certain action or parts of an action.
(2) Minimizing impact by limiting the degree of magnitude of the action and
its implementation.
(3) Rectifying the impact by repairing, rehabilitating, or restoring the
affected environment.
(4) Reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action.
(5) Compensating for the impact by replacing or providing substitute
resources or environments.
The BIA NEPA Handbook Section 8.4.9 states: “The purpose of including mitigation
measures is to permit a full and accurate comparison of the environmental effects of
the alternatives. Mitigation of all adverse environmental impacts is not required to
implement a proposed action. The purposes of NEPA are met by analyzing these
impacts and disclosing them to the public in the EIS.” The EIS clearly identifies
recommended mitigation measures for each alternative and concludes whether
implementation of the recommended measures would minimize identified impacts,
allowing for equal comparison of alternatives. Full details of all recommended
mitigation measures are provided in Appendix P. The EIS Appendix P, Mitigation
Measures, provides the details of the mitigation measures identified in the EIS itself.
The EIS identifies the recommended measures; the BIA’s Record of Decision will state
the selected alternative and incorporate mitigation measures.

2.3

Project Description

Comment Numbers: G-2, G-5, G-11 through G-15, G-21 through G-25, G-65 through G-69, G71, G-215, G-217, , G-218, H-3, I-9, I-21, I-23, I-28, I-32, I-33, I-49, I-67, I-88, I-91, J-2, J-14, J36, 19-5, 34-50
PD-1

Segmentation. Several commenters suggested that the Project analyzed in the EIS is a
segment of a larger project and claim erroneously that the Boulder Brush Facilities
were not analyzed as a “connected action” to the Project.
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The Project analyzed in the EIS includes both the Campo Wind Facilities and the Boulder
Brush Facilities. As explained in Section 1.1 of the Draft EIS, the “‘Campo Wind Project
with Boulder Brush Facilities’ or ‘Project’ for short, consists of both the Campo Wind
Facilities located on land within the Reservation Boundary and the Boulder Brush
Facilities which are located on adjacent private lands.” The Boulder Brush Facilities were
consistently analyzed as part of the Project throughout the EIS even though they are not
part of the federal decision. The Boulder Brush Facilities are located on private lands and
are subject to a Major Use Permit and associated environmental review under CEQA by
the County. However, the Boulder Brush Facilities are also described and analyzed as
part of the Project EIS.
For a full and comprehensive description of the Boulder Brush Facilities component
of the Project, refer to Chapter 2 of the EIS, Project Description and Alternatives
(Sections 2.2.1.K and 2.2.2.K), and the Project Description Details (Appendix B to
the EIS). These explain that the Boulder Brush Facilities include an approximately
3.5-mile Off-Reservation portion of the gen-tie line, a high-voltage substation, a 500
kV switchyard and connection to the existing SDG&E Sunrise Powerlink, access
roads, and fuel modification zones as defensible space. These components of the
Boulder Brush Facilities are described in detail, as well as the steps necessary to
construct the Boulder Brush Facilities (see EIS Section 2.2.2.K and Appendix B,
Section 1.2.K). The description and figures provided in Appendix E, EIS Figures,
clearly provide the locations of key components and define the limits of disturbance
within which all activities would occur and components would be located. Operations
and maintenance (O&M), and eventual decommissioning of the Boulder Brush
Facilities, are also discussed (see EIS Section 2.2.3, Operations and Maintenance, and
Section 2.2.4, Decommissioning and Restoration).
Throughout the Draft EIS, the term “Project Site” refers to the combined Campo Corridor
and Boulder Brush Corridor, within which all Project facilities would be constructed
and/or operated (see Appendix E, Figure 1-2). The term “Project Area” is used to
describe a broader area potentially affected by the Project alternatives and is generally
consistent with the Reservation Boundary and Boulder Brush Boundary (see Appendix E,
Figures 1-1 through 2-1B). The Project Site and the Project Area are the basis for the
affected environment discussed throughout Chapter 3 of the EIS (Affected Environment
and Areas Not Further Discussed) and the impacts to that environment discussed
throughout Chapter 4 (Environmental Consequences (Effects)) and the appendices.
In short, BIA did not divide the Project into smaller components to avoid studying the
overall impacts -- it defined the Project to include both the Campo Wind Facilities
and the Boulder Brush Facilities and studied the environmental impacts of the Project
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as a whole. It should also be noted that for the Full Build-Out Project Alternative (1),
the EIS evaluated the effects of all 76 turbine locations, which results in a
conservative analysis that addresses a project approximately 20% larger than the
maximum number of turbines (60) contemplated under the Campo Lease. Providing
the requested additional materials would amount to unnecessary detail, contrary to the
intent of NEPA, as stated in 40 CFR Section 1500.1 (B): “Most important, NEPA
documents must concentrate on the issues that are truly significant to the [federal]
action in question, rather than amassing needless detail.”

2.4

Connected Actions

Comment Numbers: H-1 through H-3, I-6, I-7, I-19, I-20, I-40, I-55, J-2, 1-2, 34-48, 34-50
ONE-1

Several commenters, including those listed above, have suggested that the Torrey
Wind Project should have been addressed in the EIS as a “connected action”. The
Torrey Wind Project is a separate project that proposes an approximately 126 megawatt
(MW) wind energy generation facility consisting of up to 30 wind turbines on
approximately 2,000 acres of private land adjacent to the Project Site in San Diego
County. The Torrey Wind Project is subject to CEQA under the County’s jurisdiction.
Pursuant to the BIA NEPA Guidebook, “actions are connected if they automatically
trigger other actions that may require an EIS; cannot or will not proceed unless other
actions are taken previously or simultaneously; or, if the actions are interdependent
parts of a larger action and depend upon the larger action for their justification”
(Guidebook at Section 8.5.6, citing 40 CFR 1508.25(a)(1)).
In the EIS, BIA evaluated a range of projects to determine whether they are so closely
related to the Project as to be considered “connected actions” under NEPA.
BIA determined that the Torrey Wind Project is not a connected action because it
would not be triggered by the Project and because the Project is not dependent on the
Torrey Wind Project to proceed. The two projects do propose to share a high-voltage
substation and switchyard on private lands that would be used to interconnect both
projects to the existing Sunrise Powerlink transmission line. By sharing these
facilities, the overall amount of transmission infrastructure would be reduced, thereby
reducing the overall environmental impact of the two projects if both were to proceed.
The high-voltage substation and switchyard are described and analyzed as part of the
Project and are part of the application for the Boulder Brush Facilities pending before
the County. The high-voltage substation and switchyard are also part of the Torrey
Wind Project application pending before the County. If the Torrey Wind Project were
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not to move forward, the Project, including the high-voltage substation and
switchyard, could still be constructed. If the Project were not to be constructed, the
Torrey Wind Project, including the high-voltage substation and switchyard, could
proceed. Thus, the two projects are not connected actions.
The Torrey Wind Project was instead appropriately analyzed as a cumulative action
as part of the EIS cumulative analysis, which was prepared in accordance with NEPA
(40 CFR 1508.7). “Cumulative actions are proposed actions which potentially have a
cumulatively significant impact together with other proposed actions and ‘should be
discussed’ in the same NEPA document” (BIA NEPA Guidebook Section 8.4.6,
citing 40 FR 1508.25(a)(2)).

2.5

Preparation of Separate NEPA and CEQA Documents

Comment Numbers: 34-48
SEP-1

Several commenters claimed that BIA and the County should have prepared a
joint NEPA/CEQA document, considering that the Project (including both the
Campo Wind Facilities and the Boulder Brush Facilities) will require analysis
under both NEPA and CEQA.
BIA acknowledges that when federal and state or local agencies are involved in the
same project, agencies are encouraged to coordinate their environmental review to
avoid duplication. NEPA regulations promulgated by CEQ, for example, direct
federal agencies to cooperate with state and local agencies to reduce duplication
between NEPA and state or local requirements, including joint planning processes,
environmental research and studies, public hearings, and EISs (40 CFR 1506.2; 43
CFR 46.440). CEQA Guidelines Sections 15222 and 15226 encourage similar
cooperation by state and local agencies with federal agencies when environmental
review is required under both NEPA and CEQA.
While both laws encourage cooperation, the laws have distinct requirements and neither
requires preparation of a joint NEPA/CEQA document. Ultimately, the decision is a
matter for the agency based on the specific circumstances of a proposed action. Indeed,
the advantages and disadvantages of preparing a joint document are project-specific and
practical considerations and experience suggests that, in some cases, preparing two
documents (one state and one federal) creates a more efficient review process. In any
case, an action such as the Project that triggers review under both NEPA and CEQA must
satisfy the environmental review requirements of each statute.
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Where, as here, separate NEPA and CEQA documents are prepared, close
coordination between the responsible federal and state agencies is desirable and
appropriate. Such coordination was undertaken for this Project: BIA served as the
NEPA lead agency, with the Campo Environmental Protection Agency and the
County participating in the NEPA process as cooperating agencies (see Appendix Q,
Consultation and Coordination). Ultimately, BIA and the County exercised the
discretion under NEPA and CEQA, respectively, to prepare separate documents.
Accordingly, BIA disagrees with commenter’s opinion that the environmental review
here should have resulted in a joint NEPA/CEQA document.
SEP-2

Commenters also inquired how an adequate cumulative impact analysis could be
prepared without a joint NEPA/CEQA document.
Both NEPA and CEQA require cumulative impact analysis. NEPA defines a cumulative
impact as “the impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other
actions” (40 CFR 1508.7). BIA did not modify its approach simply because the
cumulative impact is also being assessed under CEQA; rather, in accordance with NEPA,
the EIS fully analyzes the cumulative impacts that may result from past, present, and
reasonably foreseeable future actions combined with the impacts of the proposed action
(see EIS, Section 4.14 (Cumulative Scenario and Impacts) and Appendix N (Cumulative
Scenario)).

2.6

Alternatives Analysis

Comment Numbers: A-2, A-7, G-2, G-5, G-16 through G-19, G-72 through G-74, I-60, J-4 through
J-6, 1-17, 2-3, 30-1, 31-1, 32-1, 33-1, 34-17, 34-27
ALT-1

Range of Alternatives. Several commenters questioned the range of alternatives
evaluated in the EIS or suggested evaluating other alternatives, for instance, other energy
alternatives (e.g., distributed generation, and incorporation of on-site energy storage).
The EIS identifies the purpose and need is to utilize readily available wind resources on
the reservation to develop economic income to support needed governmental programs,
which will require the proposed action, which was used to screen potential alternatives.
The proposed action is authorization of the lease of trust land by the Campo Band of
Diegueño Mission Indians (Tribe) in a manner consistent with federal laws and
regulations governing the leasing of tribal trust lands and the federal trust responsibility to
tribes (Campo Lease). The leasing of tribal trust lands also furthers tribal interests,
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including economic development, revenue, tribal governance, and self-determination.
Approval of the Campo Lease will satisfy several needs/interests, including improving
the economic conditions of the Tribe through lease revenue and job creation, and utilizing
the renewable resource (wind). An additional purpose of the Project is to increase
national and tribal renewable energy sources to increase federal energy independence and
decrease greenhouse gas (GHG) emissions as encouraged by federal law and required by
California law (see Section 1.1 of the EIS, Purpose and Need for the Proposed Action).
NEPA guidelines require the consideration of a reasonable range of alternatives, for
the proposed Action based on the purpose and need for the project. The range of
alternatives is defined as alternatives that are practical or feasible from an economic
standpoint (40 CFR 1502.14). The analysis of alternatives for an EIS is based on
whether the alternative would eliminate or reduce significant environmental effects,
and should compare the alternative to the proposed project in terms of relative
environmental impacts and feasibility. The BIA NEPA Guidebook requires the
agency to describe any alternative eliminated from further analysis along with the
rationale for elimination (Section 8.4.6, citing 40 CFR 1502.14(a); 43 CFR
46.420(c)). The Guidebook explains that the “No Action alternative is the only
alternative that must be analyzed in an EIS that does not respond to the purpose and
need for the action” (Section 8.4.6, citing 40 CFR 1502.14(a); 43 CFR 46.420(c)).
While there are no fixed rules regarding the number or type of activity that should be
analyzed within the alternatives section, in total, BIA’s alternatives screening process
for this EIS culminated in the identification and screening of eight potential
alternatives (see Draft EIS Sections 2.3 (Alternatives Evaluated in This
Environmental Impact Statement) and 2.4 (Alternatives Considered but Eliminated
from Further Consideration)). These potential alternatives were evaluated for their
ability to reduce significant environmental impacts, their feasibility and
reasonableness, and their ability to attain most of the Project objectives.
From this list of potentially feasible alternatives, BIA identified a reasonable range of
Project alternatives designed to foster public participation and informed decision making.
These alternatives included a full build-out of the Project, a build-out of reduced
intensity, and a no action alternative. Given the comprehensive nature of BIA’s
alternatives analysis, further analysis of additional alternatives to the Project would not
provide more meaningful data on ways to lessen or avoid the Project’s anticipated
environmental impacts. Therefore, BIA has determined that the evaluation of alternatives
conducted in the EIS provides a range of reasonable alternatives as defined by NEPA (40
CFR 1502.14) and that no further analysis of alternatives is warranted.
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Additionally, none of the comments submitted provide any reasonable alternatives not
envisioned in the EIS that would simultaneously meet the objectives of the Project while
substantially reducing any of the Project’s potential environmental impacts.
The Full Build-Out Project Alternative (1) in the EIS is conservative, as it addresses
76 turbine locations, whereas only a maximum of 60 turbines as contemplated under
the Campo Lease would be constructed (an approximately 20% smaller project than
evaluated). As such, the selection and precise siting of the ultimately-constructed 60
turbines could potentially result in the same reduction in impacts to certain
environmental resources when compared to the 48 turbines under the reduced
intensity alternative because even under the Full Build-Out Alternative, micro-siting
will aid in the avoidance of sensitive environmental sites and resources. The reduced
intensity alternative was considered in the EIS to analyze an overall reduction in total
ground disturbance and reduced construction activities, and thus, a proportionate
reduction in adverse effects to environmental resources (e.g., air quality and noise).
Of course the reduced alternatives would also be less effective in achieving the
project purpose. The Environmental Consequences (Effects) chapter of the EIS
(Chapter 4) addresses the potential effects from each of the alternatives.
ALT-2

Distributed Generation. Several commenters suggested evaluating other alternatives
such as distributed generation. As part of the alternative analysis, the EIS considers,
but eliminates from further analysis, the potential to build out distributed generation
in place of the proposed utility-scale wind energy facility (see EIS Section 2.4.5,
Distributed Generation). The EIS eliminates a distributed generation alternative from
further analysis primarily because, to achieve a renewable electricity generation
capacity equivalent to that of the Project would require numerous distributed
generation facilities located Off-Reservation. This would eliminate the many benefits
to the Tribe of an On-Reservation utility-scale generation facility that constitute the
primary purpose and need for the Project.

2.7

Cumulative Analysis

Comment Numbers: B-6, G-97, G-166, G-167, G-169, H-1, H-2, I-7, I-8, I-55, I-107, I-143, J-3,
19-15, 34-50, 34-54
CUM-1

The cumulative analysis in the EIS was prepared in accordance with NEPA
Guidelines (40 CFR 1508.7), which requires an analysis of cumulative impacts as part
of the evaluation and analysis of potential impacts. As described in Appendix N, a list
of reasonably foreseeable, approved, and pending projects (“Cumulative Projects”)
within a 15-mile radius was developed through consultation with the Tribe, BIA, and
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the County, as well as a thorough review of existing environmental documents for
other projects in the cumulative study area (Table 2-1). The list allows evaluation and
further consideration of the broad impacts, mitigation, and consequences of the
Project’s impacts combined with other cumulative projects in the area.
The specific geographic area was evaluated and determined to be sufficient based on the
magnitude of the Project’s potential to interact with other potential projects and thus
cause potentially cumulative physical environmental impacts. It was determined that the
cumulative study area was a reasonable area given the specific cumulative projects
impacts and the minimal development in the surrounding area. It was determined that
consideration of widespread developments beyond the cumulative study area, throughout
the Southern California desert and elsewhere in the southwest, is beyond the scope of the
analysis required under NEPA. Additionally, certain sections do consider a cumulative
area that is tailored for analysis of the resource. For example, the air quality analysis
considers emissions contributing to the entire San Diego Air Basin.

2.8

Biological Resources: Quino Checkerspot Butterfly

Comment Numbers: E-15, G-25, G-27, G-36, G-79, G-84, G-85, G-87, G-88, G-104, G-105, G106, G-121, G-122, G-123, G-125, G-126, G-128, G-129, G-165, G-166, I-56, I-57, I-75, I-95, I96, I-141, J-14 through J-17 through J-21, J-45
QCB-1

Several commenters express concern regarding potential impacts to the Quino
checkerspot butterfly and consistency of the impact analysis methodology with
USFWS-recommended methodologies.
Quino checkerspot butterfly is analyzed in the EIS under Section 3.5.2, Affected
Environment - Sensitive Species and Section 4.5.2, Effects, specifically Impact BIO-2
and Impact BIO-3. Full details of existing conditions, due diligence, impact analysis
methodology, surveys conducted, species modeling, and impact analysis for the
Quino checkerspot butterly are provided in the Biological Technical Report (BTR)
included as Appendix H of the EIS. All survey methods and protocols, species
modeling and impact analysis methodologies were conducted in coordination and
consultation with the USFWS to ensure adequacy and accuracy for disclosure in the
EIS and Appendix H – Biological Technical Report.
Additionally, BIA is currently consulting with the U.S. Fish and Wildlife Service
(USFWS) pursuant to Section 7 of the Endangered Species Act concerning potential
effects to the Quino checkerspot butterfly (Euphydryas editha quino). On October 10,
2018, a kickoff meeting was held that initiated coordination with representatives from
USFWS, BIA, the Tribe, and the Developer to discuss the Project, summary of
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surveys conducted to date, and additional surveys that may be needed based on
impacts to habitat.
A final draft of the 2018 Focused Quino Checkerspot Butterfly Survey Report for the
Campo Wind Project, Campo, San Diego County, California (Campo report) and the
2018 Focused Quino Checkerspot Surveys for the Torrey Wind Project, Boulevard,
San Diego County, California (Torrey report; includes the Boulder Brush Corridor)
was submitted on April 2, 2019. An initial draft of the 2019 Focused Quino
Checkerspot Butterfly Survey Report for Proposed Wind Energy Facilities,
Boulevard, San Diego County, California (2019 proposed wind energy facilities
survey reports) was submitted in July 2019 and a revised report was submitted in
August 2019 incorporating USFWS-recommended edits.
Meetings with USFWS were held to discuss the methods used to develop the
Biological Assessment for Quino checkerspot butterfly on July 2, 2019 and July 16,
2019. During the July 2, 2019 meeting, the USFWS raised concerns regarding the
differences in exclusion areas and the method of impact analysis modeling and
calculation. The responses to comments QCB-2 through QCB-6 below respond to
those concerns expressed by USFWS, which are mirrored in several comment letters
received on the EIS.
QCB-2

Commenters mistakenly asserted that critical habitat for the Quino checkerspot
butterfly included On-Reservation lands.
This is incorrect. The critical habitat for the Quino checkerspot butterfly was first
designated on April 15, 2009 (67 FR 18356–18395), and was later revised on June
17, 2009 (74 FR 28776–28862). Currently, the critical habitat for this species is to the
west and south of the Reservation (EIS Appendix H, Biological Technical Report
(BTR), Figure 9) and does not extend onto the Reservation. The Project Site is not
within critical habitat.

QCB-3

2018 and 2019 Quino Checkerspot Butterfly Surveys. Several commenters express
concern regarding the efficacy, timing and weather conditions related to the 2018 and
2019 Quino Checkerspot Butterfly Surveys.
As background, the December 2014 USFWS Quino checkerspot butterfly survey
protocol allows for modifications to the survey based on coordination with the
USFWS. On March 12, 2018, USFWS authorized Dudek to begin surveys late due to
inclement weather conditions common in eastern San Diego County. The USFWS
reserves the right to not accept survey results based on drought conditions or other
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factors. In this case, the commenters stated that the entire survey effort did not strictly
adhere to the survey protocol recommendations. The 2018 focused Quino checkerspot
butterfly surveys followed the 2014 USFWS protocol with the addition of an
amendment included in the 2018 notification (Dudek 2018, USFWS 2018a). The
approved amendment allowed surveys to begin the week of March 12, 2018, to
account for the location’s higher elevation, generally colder conditions, and generally
later start of Quino checkerspot butterfly emergence.
Similarly, the 2019 focused Quino checkerspot butterfly surveys followed the 2014
USFWS protocol with the exception of an approved amendment discussed in the
2019 notification. The amendment allowed surveys to begin the week of March 11,
2019. As indicated in the 2018 Campo report, the 2018 Torrey report, and 2019
proposed wind energy facilities survey reports, surveys were conducted over ten
weeks in 2018 and nine weeks in 2019 per USFWS protocol. Minor and rare
deviations occurred during the course of the survey effort as a result of various
weather and access constraints. Regardless, the USFWS concluded that the reports
were appropriate for purposes of use in the Section 7 consultation for the Project.
Comments received on the EIS regarding the survey acreages and hours were noted
and the survey report was revised to ensure reported survey hours match the survey
data sheets. These revisions are included in Appendix C of the BTR.
QCB-4

Several commenters took issue with the fact that Quino checkerspot butterfly protocol
surveys for 2019 were underway at the time of preparation of the Draft EIS.
The EIS analysis of the Quino checkerspot butterfly surveys was timely and
appropriate. Quino checkerspot butterfly protocol level surveys were completed for
the Project in 2018, the results of which are reflected in the Draft EIS and were
therefore available for public review and comment. These surveys were negative for
Quino checkerspot butterfly in 2018. As acknowledged by commenters, the rainfall
levels in 2018 were low, resulting in a low occurrence of Quino checkerspot butterfly
host plants. As the rainfall in 2019 was substantially greater, the Developer, in an
abundance of caution, undertook additional protocol-level surveys in 2019 within the
Boulder Brush Corridor. A total of five Quino checkerspot butterflies were observed
during the 2019 focused Quino checkerspot butterfly surveys within the Boulder
Brush Corridor; these results are incorporated into the Final EIS and do not change
the significance conclusions of the analysis.
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QCB-5

Exclusion Areas. Several commenters expressed concern regarding the determination of
Quino checkerspot butterfly exclusion areas identified in the impact analysis
methodology described in the EIS and Appendix H – Biological Technical Report.
Prior to performing focused Quino checkerspot butterfly surveys in 2018 and 2019,
Dudek biologists conducted host plant mapping as well as a habitat assessment within
the Action Area as defined in the Biological Assessment in order to identify suitable
habitat and exclude unsuitable habitat. Exclusion areas that were not surveyed were
determined based on the USFWS survey protocol (2014), and consisted of developed
areas and densely vegetated chaparral with tall shrubs forming closed canopies. Prior
surveys were conducted within the Reservation Boundary for the Shu’Luuk Project
by AECOM in 2012 and utilized a similar method when excluding areas for surveys.
As defined by the 2014 USFWS protocol, Exclusion Areas include the following:


Orchards, developed areas, or small in-fill parcels (plots smaller than an acre
completely surrounded by urban development) largely dominated by nonnative vegetation;



Active/in-use agricultural fields without natural or remnant inclusions of native
vegetation or that are completely without any fallowed or unplowed areas;



Closed-canopy woody vegetation including forests, riparian areas, shrub-lands,
and chaparral. “Closed-canopy woody vegetation” describes shrubs or trees
growing closely together in which the upper portions of the vegetation converge
(are touching) to the point that the open space between two or more plants is
not significantly different than the open space within a single plant. Closed
canopy shrub-land and chaparral are defined as vegetation so thick that it is
inaccessible to humans except by destruction of woody vegetation (branches).

The AECOM (2012) exclusion areas as compared to the Dudek (2018) exclusion
areas have few differences (Figure 1). Table 2-1 depicts the various acreages for
permutations of excluded versus surveyed habitat between the two survey efforts.
Primary areas of difference occur in the vicinity of the C-19 to C-26 string; the C-27
to C34 string; C-1, C-8, and C-9 turbines on the Dudek side; and C-4 to C-7 and C-10
to C-12 plus miscellaneous areas on the AECOM side. Within overlapping survey
boundaries, these differences can be attributed to time between surveys and growth of
plants and possibly individual observer bias. In no instances did the Dudek exclusion
areas overlap with known Quino checkerspot butterfly locations; however, some of
the AECOM and Dudek exclusion areas came close to known Quino checkerspot
butterfly observations (i.e., the vicinity of C-1, C-34, and C-67).
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Table 2-1
Exclusion Area Differences between the AECOM 2010 and Dudek 2018 Survey Efforts
Permutation
Areas surveyed by Dudek but not addressed by AECOM
Areas surveyed by Dudek, but excluded by AECOM
Areas surveyed by AECOM, but excluded by Dudek
Areas surveyed by both
Areas excluded by both

Acres
258.94
54.27
258.03
358.48
61.49

Modeled Habitat
Potentially occupied habitat was modeled based on Quino checkerspot butterfly
occurrence data and host plants observed in 2010 and supplemented by the Dudek
studies. The 2018 surveys did not detect any host plants within the Quino checkerspot
butterfly survey area (defined as the non-excluded areas that were surveyed during
the 2018 and 2019 survey years). Quino checkerspot butterfly populations vary
annually based on a variety of factors, including rainfall, temperature, timing of rain
events, and host plant growth patterns, among others. Low rainfall and other factors
can cause larva to extend diapause and delay emergence. Lack of adult Quino
checkerspot butterfly observations in one year may not equate to absence at a
particular site in another year.
The model was presented to the USFWS on July 2, 2019. Based on the feedback
received from the USFWS on July 2, 2019, Dudek included all components that
occurred within 1 kilometer (0.6 miles) of any Quino checkerspot butterfly observation
where suitable habitat occurred (Figure 7 of the BTR) within the analysis. In order to
generate this figure, a 1-kilometer buffer was applied to all known (California Natural
Diversity Database or USFWS) data points from the Project Vicinity (i.e., the area
surrounding the Project Area that might support Quino checkerspot butterfly – in this
case a minimum of 1 kilometer from the Project Area), as shown in Figure 6 of the
BTR. Quino checkerspot butterfly suitable habitat was then identified where it
overlapped the buffer. The acreage of these resulting areas were then calculated. Areas
that were excluded from surveys were those that were determined to be unsuitable for
Quino checkerspot butterfly by both AECOM and Dudek. Areas that were excluded by
one entity but not the other were conservatively included in the model as potentially
suitable habitat. This model resulted in 332.62 acres of suitable, potentially occupied
habitat within the Project Area. It should be noted that this suitable habitat calculation
is based on recent discussions with the USFWS and acreages may be revised slightly
during ongoing consultation with the USFWS.
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Revised Quino Checkerspot Butterfly Impact Assessment Summary
Based on the revised modeling and consultation with the USFWS, the following
impacts were determined (below). Mutual or exclusive exclusion areas were assumed
to not be suitable for Quino checkerspot butterfly presence for the purposes of this
analysis. Areas that were determined by one entity (Dudek or AECOM) to be
excluded, but not by the other, were included in the model.
An additional 90.49 acres of potential Quino checkerspot butterfly habitat (i.e., habitat
that is within 1 kilometer of known Quino checkerspot butterfly locations but is not close
to host plants or Quino checkerspot butterfly observations) is present as well. These acres
include seven Project turbine locations, various road segments, various gen-tie line
segments, and the O&M facility. This 90.49-acre potential habitat area was added
following consultation with USFWS, and has been added to the BTR. The additional
acreage does not change the significance conclusion in the EIS. The Project would result
in a potentially adverse effect on Quino checkerspot butterfly habitat and these impacts
would be minimized if MM-BIO-3 is implemented. This additional acreage area is not
expected to incur direct Quino checkerspot butterfly impacts because they do not
otherwise include necessary host plant or nectar plant concentrations. However, indirect
impacts may occur if appropriate management practices are not maintained, such as
speed restrictions during all phases of the Project.
Direct impacts to Quino checkerspot butterfly were assumed when the impacts will
occur within 200 meters (approximately 650 feet) of known Quino checkerspot
butterfly locations and within 200 meters of host plant populations. Based on the
analysis, 22 turbines, various road segments, gen-tie line segments, the batch plant,
and temporary staging areas will cause direct effects to Quino checkerspot butterfly
and impact approximately 242.13 acres of Quino checkerspot butterfly habitat. The
model used in the original EIS discussion was based on an appropriate method;
however, the USFWS requested different analysis methods. The revised model
resulted in an increase in direct impacts compared to what was reported in the Draft
BTR and Draft EIS (242.13 acres vs. 222.98 acres). This 19.15-acre difference,
however, is not a substantial change in overall effects because the range and scope of
the effects would not change the significance conclusion identified in the Draft EIS.
The Draft BTR and Draft EIS concluded that the Project would result in a potentially
adverse impact on Quino checkerspot butterfly habitat, and that the impact would be
minimized if MM-BIO-3 is implemented. The additional 19.15-acre difference does
not change the significance conclusion in the BTR and EIS.
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QCB-6

Comments were also made regarding the impact of off-road vehicle use and
associated ground disturbance on Quino checkerspot butterfly.
Although off-road vehicles can disturb suitable habitat and adversely affect butterfly
populations, they can also temporarily create habitat if the traffic reduces canopy
cover in unoccupied areas (Osborne and Redak 2000, as cited in the USFWS 2003
Recovery Plan). Additionally, off-road vehicle activity is limited in the Project
vicinity and this activity is not associated with the Project; therefore, it is not
considered an adverse impact under NEPA for the Project. However, impacts from
the Project are quantified and analyzed in Section 4.5.2 of the Final EIS.

2.9

Biological Resources: Golden and Bald Eagles

Comment Numbers: B-1 through B-6, G-28, G-37, G-55, G-59, G-79, G-83, G-93, G-93, G-97,
G-134 through G-138, G-140, G-141, G-142, G-163, G-165, G-166, G-223, G-228, G-231, G-234,
G-235, G-237, G-245, G-251, G-258 through G-261, I-39, I-40, I-56, I-58, I-70, I-75, I-97, I-107,
I-113, I-120, I-126, I-127, I-128, I-131, I-132, I-146, I-167, J-8, through J-10, J-12, J-13, J-43, J44, 23-2, 27-4, 27-5, 34-20, 34-31, 34-79
GBE-1

Multiple comments relate to the potential for the Project to impact golden eagles, the
purported lack of evidence supporting the conclusions in the EIS, the study methods
used by the BIA, and the use of Land-Based Wind Energy Guidelines.
To evaluate potential Project effects on golden eagles and bald eagles (generically
discussed as “eagles”), BIA used the Eagle Conservation Plan Guidance Module 1 –
Land-Based Wind Energy Version 2 (USFWS 2013) and the USFWS Land-Based
Wind Energy Guidelines (2012). These guidelines were used to inform analysis and
study design, as well as facilitate discussion with USFWS to identify potential eagle
mortality risk posed by a wind project in this location. The results of this process
were used to help determine whether an eagle take permit is appropriate.
Consultation with USFWS was undertaken to confirm the appropriate methodology,
data sets and industry-standard practices to be used for accessing Project effects on
eagles. Methods confirmed with USFWS for use on other recent wind projects in
California were utilized in order to gather pre-project data to evaluate the need for an
eagle take permit. Survey methods for migratory birds and eagles were disclosed to,
and approved by, USFWS on October 10, 2018. USFWS did not request any
modifications to the survey methods nor were additional surveys requested. All-day
eagle-specific migration surveys were performed during fall 2017 and 2018, and yearround 30-minute point count surveys were performed beginning in September 2017
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as discussed in Section 3.3.6.3 of the Biological Resources Technical Report (BTR)
included as Appendix H to the EIS.
Additionally, refer to Chapter 6 of the BTR for revised mitigation measure MM-BIO-4.
MM-BIO-4(c) was revised to clarify what would be included as part of the avian
monitoring plan (now referred to as the Bird and Bat Conservation Strategy), and does
not change the significance conclusion identified in the Draft EIS. A more detailed
assessment will be included in the Bird and Bat Conservation Strategy (BBCS) described
in MM-BIO-4, which would be prepared prior to operation of the Project.
The BTR has been revised to provide additional details regarding the methodologies and
data used in conducting the effects analysis for eagles, specifically Sections 4.6.2 and 5.5
of Appendix H to the Final EIS. The resulting analysis indicates that probability of take is
so low that the need for an Eagle Take Permit is not anticipated at this time. As
previously stated, the Project will have a BBCS, as described in MM-BIO-4(c), that will
outline and include fatality monitoring for a spectrum of bird and bat species. Therefore,
an appropriate mechanism is in place for monitoring for take of eagle in the unlikely
event that such take were to occur, to ensure that the Developer would undertake
appropriate consultation with the USFWS. As such, the significance conclusion identified
in the Draft EIS related to effects on eagles would not change.
GBE-2

False Eagle Detections
Dr. Smallwood (Comment Letter G) makes the point that increased distance surveying
leads to more false eagle detections (i.e., smaller birds will be mistaken for eagle-sized
birds). If, what Dr. Smallwood states is true, then the eagle estimates on the Project site
would have been a conservative measure and there may be 59% fewer eagle minutes than
detected. There would be fewer eagles and less eagle risk than was predicted.

2.10

Biological Resources: Wildlife Movement Corridor

Comment Numbers: G-32, G-38, G-42, G-79, G-96, G-141, G-142, G-144, G-145, G-145, G-146,
G-149, G-150, G-245, I-75, 7-17, 23-2, 27-24, 34-31, 34-79
WMC-1

Multiple commenters criticized the lack of studies and/or alleged inadequate analysis
of impacts to wildlife corridors as they relate to aerial and terrestrial species.
The environmental setting for wildlife corridors and movement was developed based
on a review of the Shu’luuk BTR (AECOM 2012), Tule Wind EIR/EIS (document
addressed the Tule Wind, ECO Substation, and Energia Sierra Jaurez Gen Tie (CPUC
and BLM 2011), SDG&E Sunrise Powerlink environmental documents (CPUC and
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BLM 2008), BLM East San Diego County Resource Management Plan, and the draft
East County Multiple Species Conservation Plan map and supporting information and
site-specific information (County of San Diego 2019a).
According to the criteria in the EIS, an adverse impact would occur if a project would
interfere substantially with the movement of native resident or migratory fish or
wildlife species or with established native resident or migratory wildlife corridors, or
impede the use of native wildlife nursery sites.
In consideration of this criterion relative to the existing setting, the Project was not
considered to “interfere substantially with the movement” of wildlife because many
of the Project components (i.e., transmission lines, access roads, turbine strings) were
considered to be permeable to wildlife movement. While construction of the Project
may create some temporary constraints, most of the species occurring in the Project
Area are relatively common and not typically constrained by human activities
provided there is enough unconstrained room to move in and around the Project Area.
The EIS concluded that such unconstrained room exists near the Project site.
WMC-2

There were concerns that certain aspects of the turbines (e.g., vibration, low frequency
sound, light flicker) would have an adverse effect on wildlife movement through the area.
There is only limited literature regarding these effects, and available information is
varied and differs depending on geography and species. Lovich and Ennen (2013)
evaluated the current knowledge of potential effects of wind energy on non-volant (i.e.,
non-flying or gliding) terrestrial wildlife, such as habitat modification, habitat
fragmentation, predator attraction, and direct mortality. As this relates to wildlife
movement, the Project Area currently includes a variety of paved and dirt roads and
paths, and the Project would not be fenced, so there would be minimal additional direct
constraints to movement. Regarding potential effects of the other factors to dissuade
wildlife use of the area to the extent that it negatively affects movement and genetic
flow, due to the limited specific study regarding this issue, we need to rely on these
studies and anecdotal evidence. This evidence suggests that ground squirrels exhibited
increased vigilance and anti-predator behaviors, there were no effects on habitat usage
noted for small mammals, European species (roe deer, fallow deer, brown hare, red fox,
wild boar, badger), or reindeer, and elk acclimated to the infrastructure when
construction and people were removed. Furthermore, a variety of studies found that
tortoises were not appreciably affected by the wind projects.
The Find/Rein-project, a research project run by the Norwegian University of Life
Sciences (NMBU) supported by the Norwegian Institute for Nature Research and the
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Norwegian Water Resources and Energy Directorate, began in 2005 and investigated
the effects of human activity, wind power developments and power lines on both
semi-domestic and wild reindeer. This research project had study periods of 5 to 7
years, spanning from years before construction of wind power developments and
power lines, during construction, to years after construction. While further studies are
ongoing, thus far results have shown that it is the amount and type of human activity,
largely during the construction period and not the permanent installations of
infrastructure themselves that disturb the movement of reindeer (UiO and NMBU
2014). While there are no reindeer in the Project Area, it is a large and highly
migratory terrestrial mammal; therefore, references to this study are intended to
support an assumption that Project operations would not preclude movement for the
number of more tolerant terrestrial mammal species that do frequent the Project Area.
Supporting this assessment, there is observational and anecdotal information that
supports the conclusion that animals continue to move through operational wind
facilities. Dudek is currently working on an existing wind facility repowering project
located in Merced County on the Pacheco State Park and includes consistent use by
coyote, bobcat, mule deer, and Tule elk. The Tule elk that were reintroduced to the
larger area and eventually invaded this area of their own volition, thus indicating that
these species are not unduly bothered by the turbines, infrastructure, and road
networks associated with this wind facility. Further, the Developer has a number of
existing operational wind facilities in Kern County and observations made at those
facilities indicate frequent use by coyote, bobcat, deer and, while less frequent, even
elk, pronghorn and American black bear have been observed moving through the area
during facility operations.
Other project analyses support the conclusions in the EIS. As discussed in the
Final EIR/EIS for the Tule Wind Project, which is a recently constructed wind
energy facility in the vicinity of the Project that was included in the East County
Substation, Tule Wind, Energia Sierra Juarez Gen-Tie Projects EIR/EIS (2011):
There is literature that describes wind project areas as creating a
behavioral avoidance area, thereby establishing a barrier in the aerial
habitat used by birds and bats (Drewitt and Langston 2006). Typical avian
usage of the site relative to the turbine heights is provided below that
suggests a majority of the bird usage on the site is below the direct rotor
swept area of the turbines. Avoidance of aerial habitat by bird and bat
species would be a species-specific behavior response to the Tule Wind
Project for which sufficient data is not available to evaluate. Avoidance of
turbine rotor swept areas by bird or bat species using the aerial habitat at
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the height of the rotor swept area has the potential to result in movement
effects for these specific species; however, such avoidance behavior would
reduce the potential effects of collision to those species as assessed under
BIO-10. Overall based on the information available and based on a
significance criteria that specifically relates to effects on “linkages or
wildlife movement corridors,” the Tule Wind Project would not have an
adverse impact on linkages or wildlife movement corridors. Under CEQA,
this impact would be less than significant.
Typical wildlife species expected to move through the Tule Wind Project
area include mule deer, mountain lion, bobcat, coyote, small mammals,
reptiles and birds. Although these species may temporarily avoid areas of
the project during construction, long-term adverse effects are not anticipated
due to animal habituation to the buildings and structures. Studies conducted
at Foote Creek Rim in Wyoming have not demonstrated any long-term
displacement effects on pronghorn antelope, and use of the area has not
declined since the construction of the wind energy project (BLM 2005). The
relatively wide placement of the turbines and low anticipated level of
human operation is not expected to preclude any forms of movement for
non-avian or bat migrating species. Many avian species also will likely be
unaffected due to the height and spacing of the turbines. The effect of the
Tule Wind Project on wildlife movement resulting from electrocution or
collision with the transmission lines and operating turbines by special-status
avian species is addressed in [Tule Wind] Impact BIO-10. Based on the 1.5
to 3 MW turbine size proposed for the Tule Wind Project, a majority of the
bird species observed within the proposed project area fly beneath the
lowest rotor height (164 feet aboveground). The average distance between
turbine rotor tips in this project is 623 feet. Peninsular bighorn sheep are not
expected to use the [Tule Wind] project area (see the Environmental
Setting); therefore, the movement of this species is not anticipated to be
affected by the Tule Wind Project.
Where project components were not considered permeable to wildlife
movement (i.e., substations), movement around these components was
considered unconstrained and therefore not interfering with movement. The
effects of collision with Tule Wind components (and therefore interference of
wildlife movement) was addressed separately under [Tule Wind] EIS Impact
BIO-10. In terms of interference with established wildlife corridors, no
established corridors have been documented; therefore, it was determined that
no significant impact to established corridors would occur.
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Consistent with the discussion presented for the approved Tule Wind Project, EIS
Section 4.5.2, Effects, assessed the potential for wildlife movement interference and
determined that no direct or indirect impacts would result from the Project.
WMC-3

Avian Movement. Several commenters question the BTR analysis pertaining to bird
migration and movement and the Project’s effects on avian movement.
As described in Section 4.8 of the BTR (EIS, Appendix H), the Project Area occurs
within the Pacific Flyway, but as stated in the BTR, small birds mostly fly along the
coast or the desert side of the mountains. Although this point was not contested in any
of the comments, the comments state that the focal area for movement is along the
eastern side of San Diego County’s mountains. Since this is not a precise descriptor
and the main avian movement routes are either the coast and desert areas, or the
steeper portion of the eastern slopes that occur east of the Project Area, it was
assumed that the steeper slopes east of the Project Area was the described focal area
for movement as discussed within the comments. Additional discussion included in
BTR Section 4.8 states, “Previous studies within the Project Vicinity, including the
Tule Wind Project, concluded that large concentrations of migrants do not appear to
regularly pass through the region (Tetra Tech 2008, 2009). However, migration is not
a uniform and consistent phenomenon, and it is expected that while generally low, it
will vary due to vagaries of weather or other unforeseeable factors (DiGaudio et al.
2008; Kerlinger and Moore 1989; Manville 2005; Morrison 2006).”
As such, the BTR does not conclude that there was no avian migration occurring;
rather, the BTR’s conclusion is that the Project Area is a lower use migration area as
compared to other areas near the Project. This conclusion is supported by the nearly
2-year weekly point-count surveys conducted in the Project Area and is consistent
with the Shu’luuk EIS analysis. Also refer to Common Response ABC-1 through
ABC-3 (Section 2.12).

2.11

Biological Resources: Future East County Multiple Species
Conservation Program Plan

Comment Numbers: G-49, G-61, G-62, G-63, I-93
MSCP-1 Several commenters express concern regarding the Project’s consistency with the
future East County Multiple Species Conservation Program (MSCP) Plan.
The future East County MSCP Plan and associated Planning Agreement was
considered in the BTR (EIS, Appendix H). The future East County MSCP Plan is
currently in draft form with no current schedule for completion. A preliminary draft
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map was released in 2008, but further work is currently delayed due to budget and
staffing constraints (see County of San Diego 2019a).
The East County MSCP Plan effort is a cooperative effort between the County,
USFWS, and CDFW, and does not involve the BIA or Tribal Governments. If
finalized, the Plan would exclude tribal lands. As such, the Campo Wind Facilities on
tribal lands would not be encompassed in the future East County MSCP; therefore,
the Campo Wind Facilities would not compromise the successful implementation of
the future East County MSCP.
According to a preliminary planning map that has been completed for the future East
County MSCP, the Boulder Brush Boundary is within the territory of the future
MSCP Plan. However, as described in Appendix H (BTR) of the EIS, Section 2.15,
development of the Boulder Brush Facilities would not preclude or prevent
preparation of the future East County MSCP Plan because the Boulder Brush
Facilities have been planned in accordance with the planning principles of the MSCP
and in consideration of the future Plan. The Boulder Brush Facilities has been
evaluated according to the Preliminary Conservation Objectives outlined in the
Planning Agreement for the future East County MSCP. The potential impacts to
MSCP planning as a result of the Boulder Brush Facilities would be less than
significant.

2.12

Biological Resources: Avian and Bat Concerns

Comment Numbers: G-40, G-56, G-57, G-79, G-80, G-83, G-90, G-94, G-97, G-141, G-142, G159, G-160, G-161, G-187, G-188, G-189, G-190, G-191, G-196, G-197, G-202, G-204, through
G-209, G-222, G-224, G-237, G-238, G-239, G-240, G-241, G-242, G-245, G-247, G-248, G-249,
G-250, G-251 through G-261, I-39, I-40, I-70, I-75, I-167, J-11, J-11, J-43, J-44, 7-17, 23-2, 2724, 34-31, 34-38, 34-79
ABC-1

Several comments noted that the EIS provided limited avian data and no bat data in
the technical appendices.
In response to these comments, methods, results, and impacts have been added to the
BTR related to additional avian studies that were performed for the Project that were
erroneously omitted from the published report. These surveys and the eagle surveys
were intended to provide supporting information for the Bird and Bat Conservation
Strategy (BBCS) (refer to BTR, Section 3.3.6.3). Specifically, the BTR has been
revised to include a detailed description of the 30-minute point count surveys between
2017 and 2019, the data analysis and results of the 30-minute point count surveys,
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and the results of the bat surveys as well as a discussion of their use on site. The
impacts section of the BTR has been updated to include additional information. A
brief summary of that is provided here.
Impacts to Avian Species
ABC-2

Multiple comments expressed concern regarding the studies and analyses performed,
potential impacts on avian species, and potential avian turbine collision associated
with Project turbines.
The Final EIS has been revised to include additional survey results for avian species
associated with the Project. This supplemental avian data has been incorporated in
EIS Chapter 3, Affected Environment and Areas Not Further Discussed, and Chapter
4, Environmental Consequences (Effects). In addition, detailed survey results have
been incorporated into the BTR. In terms of the impact analysis for avian species, the
wind turbines were considered to present a potential risk to avian species for
collision. The Final EIS has been revised to clarify this point. A brief summary of
these results is discussed below.
Based on weekly 30-minute avian point count surveys and 660 hours of total survey
time (September 2017–July 2019), one juvenile golden eagle was observed for 2
minutes. Using the Draft USFWS Collision Fatality Model, this results in a prediction
of 1 eagle fatality occurring every 8 years (80% confidence interval) with a 60 turbine
design and 1 eagle fatality every 10 years (80% confidence interval) with a 48 turbine
design. These conclusions are consistent with the findings of the EIS and there would
be no additional impacts anticipated. See Table 2-5.

Table 2-5
Turbine Models and Eagle Take Estimates for 30-Minute Point Count Surveys
(September 2017–July 2019)
Existing/Proposed/
Hypothetical
Proposed
Alternative

Number of
Turbines
60
48

Rotor
Diameter
(Meters)
140
140

Blade Ground
Clearance
(Meters)
40
40

Blade Tip
Height
(Meters)
179
179

CI80
(Priors)
13
10

CI80
(GOEA)
0.12
0.093

GOEA = golden eagle.

Overall, 85 identifiable species were observed during 30-minute point count surveys.
The majority of individuals observed included crows and allies (42%), perching birds
(41%), and raptors (12%). Of 7,999 individuals observed, approximately 25% (2,002
individuals) were detected flying within the rotor swept zone (40 meters to 179
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meters above the ground). Of the observations within the rotor swept zone, raptors
and crows and allies occurred with the most frequency. Red-tailed hawks (Buteo
jamaicensis), turkey vultures (Cathartes aura), and common ravens (Corvus corax)
were the most numerous species of these groups. These results suggest that, due to
their relative abundance and occurrence within the rotor swept zone, these three
species have the greatest risk of collision with project turbines. Of these three species,
only the turkey vulture is a special-status species and is covered under the draft East
County Multiple Species Conservation Program. It should be noted that although
these three species were found to be at greatest risk of collisions, many species were
observed on site and collision is possible with any of the species traversing the
Project Site. However, based on numbers and flight behavior, collision would be most
likely with the species that typically fly within the rotor swept zone.
Spring and fall migration periods also showed high numbers of individual birds
occurring throughout the Project Site. As a result, there is a possibility of a greater
number of collisions with Project turbines during these periods, and post-construction
monitoring should consider more survey efforts to identify any casualties during these
periods. In addition, the data show that avian use and species richness was generally
distributed throughout the Project Site and higher use values were not shown to be
particular to any cluster or isolated group of Project turbine locations.
No additional impacts to avian species beyond what was analyzed in the EIS are
anticipated and the significance conclusions have not changed.
ABC-3

Impacts to Bats
Multiple comments expressed concern regarding the studies and analyses performed,
potential impact on bats, and potential bat turbine collisions associated with Project
turbines. The following section has been provided for informational purposes only
and summarizes the data collected for bats.
The Final EIS has been revised to include additional survey results for bats associated
with the Project. This supplemental bat data has been incorporated in EIS Chapters 3
and 4. In addition, detailed survey results have been incorporated into the BTR. In
terms of the impact analysis for bats, the wind turbines were considered to present a
potential risk to bats for both collision and barotrauma impacts. The Final EIS has
been revised to clarify this point. A brief summary of these results is discussed below.
Bat data for the Project is available through previous survey efforts for the Shu’luuk
Wind Project (AECOM, May 2010–May 2011), Jewell Valley Wind Project (part of
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which is adjacent to the Campo Corridor to the east as well as overlapping with the
current Boulder Brush Corridor) (Dudek, September 2011–September 2012), and the
adjacent Tule Wind Project (Dudek 2011). These surveys primarily relied on passive
acoustical monitoring through AnaBat SD1 or SD2 detectors. Review of these previous
survey efforts indicates that between 13 and 22 bat species were observed in the region.
In addition, the majority of detections occurred at the lower Met microphones rather
than at higher microphones. No maternity roosts or habitat (e.g., caves or mines) to
support large roost sites are known to occur in the area or nearby. The data collected for
the Shu’luuk project found limited non-maternal roost locations potentially supporting
one or few animals only. The Tule Wind project found only one horizontal mine shaft
that had potential to support roosting bats, and it is located 1 mile from proposed
Project turbines (for which 76 turbine locations were analyzed). Lawson et al. (2018)
conducted one of the few studies to attempt to analyze actual risk related to the
barotrauma hypothesis. They used computational simulations and analytics to
determine actual risk. Using realistic assumptions regarding activity (e.g., 15 m/s as the
highest wind speed that bats would be expected to fly) and survival pressures (i.e.,
existing data regarding rats as a surrogate), and comparing three different distances
from the blade, they concluded that: (1) the pressure drop on the suction side of the
blade was a factor of four less than the lethality threshold for rats, (2) the low-pressure
region over the blade is highly localized, and (3) the minimum pressure in the tip vortex
is a factor of three less than the lethality threshold for rats. While the actual relationship
between rat thresholds and bat thresholds are not known, they seem to be an equivalent
surrogate and the conclusion was that it seemed unlikely that barotrauma is a significant
contributor to turbine-related bat deaths. Because of the type of infrastructure and
wiring protections, electrocution is also of limited risk.
Regarding the potential relative risk of collision for bats, a number of factors are
important to consider. The abundance of bats within and adjacent to the biological
study area is low when compared to other habitat types and regions. In addition, the
Shu’luuk and Jewell Valley data sets showed the majority of the bat activity occurred
around the lower microphone on the Met tower, which is placed 15 feet off the
ground. Thus, most species of bats are at minimal risk of adverse encounters with
wind turbines. The overall magnitude of bat usage within the biological study area is
significantly less than any locations studied that contain attractant features. This
suggests that the risk for bat collisions with Project turbines is low when taking into
account the overall low abundance of bats in the area and lower abundance of highflying bats. The acoustical bat results indicate that the activity at the higher
microphone (which captures bats that tend to fly higher) was lower when compared to
the lower microphone.
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The California Energy Commission (CEC 2013) notes that bats can be more
attracted to areas with strong lights because of the increased insect prey
availability and hypothesized that some observed mortalities may have been
generated by the presence of strong lights in the vicinity of roost sites and
turbines. They go on to state that there is no evidence that aviation lighting
associated with nacelles contribute to bat mortality (Kunz et al. 2007, as cited in
CEC 2013). Within the Project Area, no turbines would be located closer than
0.25 miles from residences and their associated lighting; therefore that particular
attractant would not draw bats into the Project Area. Thus, the possibility of
resident-induced lighting attractants would be reduced.
Direct impacts to bats could result in mortality or injury due to collisions at wind
turbines. However, the potential effects of the Project on the regional metacommunity of bats, including those species known to be susceptible to collision
with turbine blades, would be negligible. Although potential direct impacts to bats
would not be considered significant under NEPA, implementation of the Bird and
Bat Conservation Strategy as part of MM-BIO-4 would further reduce potential
impacts associated with bat collisions.

2.13

Biological Resources: California Condor

Comment Numbers: G-30, G-79, G-91, I-99, 23-2
CC-1

Comments received regarding the California condor included concerns related to
differing expert opinions regarding condor presence and risk, the use of information
from prior environmental reports, impacts of wind turbines on raptor species, and the
accuracy of the list of species observed.
Impacts to the condor are considered insignificant for the following reasons.
The USFWS listed the California condor (condor; Gymnogyps californianus) as an
endangered species in 1967 under a precursor to the Endangered Species Act.
Several experimental release populations of California condors have been
established, including two in California (with the closest approximately 250 miles
north of the Project Site in the Tehachapi Mountains), and one in Baja California,
Mexico, approximately 100 miles south of the Project Site. As of 2017, there were
38 individual condors in the Baja California population (USFWS 2019).
According to the recovery plan for the species (USFWS 1996), paired condors
generally tend to forage most frequently in areas relatively close to the nest and do
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not travel more than 30 to 45 miles from the nest site. However, condors have been
known to travel greater distances during the nonbreeding season, with such flights
typically undertaken by subadults.
Records of condors occurring in San Diego County are extremely rare. A single
subadult female captive-born (from the San Diego Zoo) California condor was
observed in the region in 2007. The condor had been previously fitted with a satellite
tracking device and was monitored in San Diego County, riding the thermals above
Cuyamaca Rancho and Anza Borrego State Parks. It was seen on at least two
occasions along Highway 79 (AECOM 2012) and, based on radio telemetry, came
within approximately 5 miles of the Project Site. In total, the condor flew
approximately 100 miles from its release site in Baja California and was tracked back
to the release site 3 days later. This is the only record of a condor entering the United
States from Baja California, and the first condor seen in San Diego County since
1910 (AECOM 2012). There have been no similar records since that time.
As described in Table 4 of the BTR, California condors have a very low potential of
occurring within or immediately adjacent to the Project Site. Condor use of the
Project Site and immediate vicinity would be related to the availability of roost and
foraging opportunities. According to the California Condor Recovery Plan (USFWS
1996), it was estimated that over 95% of the condor’s diet consists of the carcasses of
large mammals, primarily that of cattle, domestic sheep, horses, and mule deer.
Livestock grazing and concentrations of big game animals, two primary sources of
food for condors, do not occur on the Project Site, thus substantially limiting the
potential for condors to scavenge carcasses.
Other than the one observation in 2007 (see above), USFWS data indicate that the
nearest documented occurrence records are at least 15 miles away from the Project
Site, with occurrence records from other years being even further from the site
(USGS 2018, 2019). Typically, California condors require mountainous areas in
which they can more readily use updrafts to provide lift during foraging flights.
Consequently, any future northward flights from the Mexican population are expected
to take advantage of the consistent updrafts along the Sierra Juarez, which are located
well to the east of the Project Site.

2.14

Biological Resources: Non-Federally Protected Species

Comment Numbers: G-8, G-9, G-41, G-56, G-57, G-81, G-100, G-150, G-159 through G-161, G243, I-100, 34-20
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NFP-1

Several commenters make the claim that state- and locally-protected species should be
addressed in the EIS.
In the Draft EIS, the BIA focused its review on the full effects of the Project with
respect to federally-protected species, as is appropriate for the review under NEPA and
the federal action that BIA would consider. The EIS also reviewed habitat-based
impacts, which would encompass habitat impacts to non-federally listed species. The
County is also undertaking review of the Project under CEQA in an Environmental
Impact Report (EIR), and an associated biological resources technical report is being
prepared pursuant to CEQA that will inform the conclusions of the EIR. As such, it is
expected that the County’s EIR will also fully evaluate the Project’s potential effects on
locally and state-protected species. The biological resources technical report will fully
evaluate the Project’s compliance with federal, state, and local rules and regulations,
including CEQA; the County of San Diego’s Guidelines for Determining Significance
and Report Format and Contents Requirements for Biological Resources (County of
San Diego 2010a); the County’s Report Format and Contents Requirements for
Biological Resources (County of San Diego 2010b); the County’s Resource Protection
Ordinance (County of San Diego 2012); and various planning documents, including the
draft East County Multiple Species Conservation Program (MSCP) Plan (County of
San Diego, in progress), and the East County MSCP Planning Agreement between the
County and the Resource Agencies (County of San Diego 2014). Specifically, the
biological resources technical report currently being prepared in conjunction with the
EIR under CEQA will fully evaluate impacts on special-status species including
federally- and state-listed species, County-designated sensitive species, and Countydesignated special-status species. Mitigation measures will be prescribed in the EIR to
mitigate for impacts to biological resources, including impacts to state-listed and
County-designated sensitive and special-status species where they occur off of the
Tribal reservation.
BIA has considered the information currently in preparation for the purposes of the
analysis under CEQA, and has also undertaken a review of state-protected and
County-designated sensitive and special-status species in response to comments
specific to the portion of the Project on private lands (within County jurisdiction).
There are potential effects to the following:


County sensitive plant species (List A species including Tecate tarplant,
Jacumba milk-vetch, and southern jewelflower and List B species including
sticky geraea and desert beauty).
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Habitat for special-status wildlife species (County of San Diego Group 1 and
Group 2 and/or SSC species including amphibian species (western spadefoot);
bird species (Cooper’s hawk, Bell’s sage sparrow, loggerhead shrike, yellow
warbler, barn owl, California horned lark, Cooper’s hawk, long-eared owl,
merlin, northern harrier, prairie falcon, red-shouldered hawk, turkey vulture,
and western bluebird); invertebrate species (peninsular metalmark); mammal
species (western red bat, San Diego black-tailed jackrabbit, San Diego desert
woodrat, cougar, mule deer, and western small-footed myotis); and reptile
species (San Diegan tiger whiptail, San Diego banded gecko, Blainville’s
horned lizard, coast patch-nosed snake, Coronado skink, rosy boa, and San
Diego ringneck snake)).



Sensitive birds (nesting birds and avian species listed above).

The effects to these species would be reduced through the implementation of
recommended mitigation measures MM-BIO-1, MM-BIO-3, and MM-BIO-4 identified
in the Draft EIS in Section 4.5.3, Mitigation Measures (Biological Resources), as well as
standard measures required by the County (such as a stormwater pollution prevention
plan (SWPPP), dust control, habitat preservation, and monitoring). As previously stated,
in addition to the mitigation measure recommended in the Draft EIS, mitigation measures
will be prescribed in the EIR currently in preparation under CEQA to mitigate for
impacts to biological resources, including impacts to state-listed and County-designated
sensitive and special-status species occurring off of the reservation.

2.15

Public Health and Safety: Electromagnetic Fields
(EMF)/Electromagnetic Radiation (EMR)

Comment Numbers: E-30, H-10, H-20, H-22, H-29, I-27, I-39, I-40, I-61 I-86, I-148, 4-1, 6-1, 66, 7-16, 10-1, 11-1, 11-2, 11-3, 29-1, 34-14, 34-19, 34-25, 34-55, 34-67
EMF-1

Several commenters make the claim that there is a direct causal relationship between
EMF and adverse health effects.
The analysis conducted in Section 4.12, Public Health and Safety, of the EIS is based
on thresholds established by the appropriate agencies as of the date the EIS was
published, including the current California Public Utilities Commission (CPUC)
guidelines regarding EMF.
While CPUC does not have jurisdiction over the Project other than the incoming and
outgoing connection lines to be constructed by SDG&E, CPUC’s evaluation of the
potential health effects of EMF is instructive and is used by agencies and courts in
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California due to its oversight of extensive electrical infrastructure throughout the state.
CPUC implemented a decision in 1993 (D.93-11-013) that, in part, implemented a
number of EMF measurement, research, and education programs, and provided the
direction that led to the preparation of the California Department of Health Services’
comprehensive review of existing studies related to EMFs from power lines and
associated potential health risks. CPUC did not adopt any specific numerical limits or
regulation on EMF levels related to electric power facilities. In 2006, CPUC affirmed
the low-cost/no cost policy to mitigate EMF exposure from new utility transmission
and substation projects by adopting rules and policies to improve utility design
guidelines for reducing EMFs, issued in a separate report. CPUC stated, “at this time
we are unable to determine whether there is a significant scientifically verifiable
relationship between EMF exposure and negative health consequences.… As stated in
the rulemaking initiating this proceeding, at this time we are unable to determine
whether there is a significant scientifically verifiable relationship between EMF
exposure and negative health consequences” (CPUC 2006).
At this time, CPUC has not implemented a general requirement that utilities include
non-routine mitigation measures or other mitigation measures that are based on
numeric values of EMF exposure. Rather, CPUC requires only implementation of nocost or low-cost EMF mitigation measures and has not adopted any specific limits or
regulations on EMF levels related to electric power facilities. As the public agency
charged with serving the public interest by ensuring the provision of safe and reliable
electric services, BIA’s reliance on CPUC’s conclusions is reasonable given the
current science and available data.
The analysis conducted in the EIS is based on thresholds established by the
appropriate agencies as of the date of publishing the EIS, including the use of San
Diego County’s approved noise ordinance. Any evaluation and resulting impact
determination in the EIS based on future studies and thresholds not yet established is
outside the scope and purpose of the EIS.
Furthermore, the County recently developed and held hearings on the Public Health
Position Statement for Human Health Effects of Wind Turbines issued by the County
on February 25, 2019 (County of San Diego 2019b). The Public Health Position
Statement states that “based on the weight of evidence, it is not expected that EMF
from wind turbines is likely to be a causative agent for negative health effects in the
community” (County of San Diego 2019b).
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2.16

Public Health and Safety: Valley Fever

Comment Numbers: A-6, G-46, G-47, G-48, G-264 through G-276, H-27, H-29, I-148
VF-1

Several commenters express concern regarding public health impacts associated with
Valley Fever and impacts to sensitive receptors.
Valley fever is an infection caused by the fungus Coccidioides immitis
(Coccidioides), which is known to live in the soil in the southwestern United States
and parts of Mexico and Central and South America. Valley fever can be contracted
by inhalation of Coccidioides spores, which may occur during earthmoving activities.
While most individuals exposed to Coccidioides are asymptomatic, the infection may
be characterized by influenza-like symptoms such as fatigue, cough, and fever.
Approximately 5%–10% of people who contract valley fever will develop serious or
long-term lung problems. In about 1% of people with valley fever, the infection may
spread from the lungs to other parts of the body (CDC 2019). According to the CDC,
the average incidence rate of valley fever within San Diego County during 2010 to
2015 was >0–5.9 individuals affected out of 100,000 (CDC 2015). Construction or
agricultural workers, archaeologists, and military trainees in endemic areas represent
particular risk groups (CDPH 2019).
Even if the fungus is present at a site, earthmoving activities may not result in
increased incidence of valley fever. Propagation of Coccidioides is dependent on
climatic conditions, with the potential for growth and surface exposure highest
following early seasonal rains and long dry spells. Coccidioides spores can be
released when filaments are disturbed by earthmoving activities, although receptors
must be exposed to and inhale the spores to be at increased risk of developing valley
fever. Moreover, exposure to Coccidioides does not guarantee that an individual will
become ill—approximately 60% of people exposed to the fungal spores are
asymptomatic and show no signs of an infection (USGS 2000).
Confirmed cases of valley fever have not been recorded near the Project Site or during
construction of other similar projects and earthmoving activities in the area. MM-BIO-1
includes a Fugitive Dust Control Plan that would regulate dust emissions during
construction and would lower any potential risk for exposure if Coccidioides were
present in the soils at the Project Site. Additionally, a worker environmental awareness
program (WEAP) would be prepared for construction contractors and all on-site
personnel that would include information on how to identify valley fever symptoms. All
on-site personnel would be required to attend the WEAP training in conjunction with
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hazard and safety training prior to working on site. WEAP training would include the
requirement to report personnel expressing symptoms or general health concerns.
Based on the lack of recorded cases near the Project Site and the implementation of
MM-BIO-1 (Fugitive Dust Control Plan), no additional mitigation is recommended.

2.17

Public Health and Safety: Fire and Fuels Management

Comment Numbers: H-7, H-23 through H-26, H-29, I-29, I-30, I-76, I-150, 4-1, 7-2 through 7-8,
7-10, 14-3, 19-3, 19-4, 19-7, 21-1, 27-6, 29-1, 32-3, 33-2, 34-19, 34-36, 34-43, 34-45, 34-55
FIRE-1

Several comments express concern about the potential for the Project to increase
wildfire risk in an area known to be of high fire risk, as well as concern regarding
evacuations in the event of fire.
Safety concerns, including fire risks, potentially resulting from the Project are
addressed in Section 4.12, Public Health and Safety, of the EIS. MM-BIO-1 addresses
increased fire regime to compensate for increased human activity at the Project Site.
A Fire Protection Plan for the Campo Wind Facilities (Campo FPP), developed to the
satisfaction of the Campo Reservation Fire Protection District, would reduce potential
impacts from fire. Mitigation measures detailed in Appendix P of the EIS would be
implemented to minimize the potential adverse impacts of the Project in regard to
wildfire hazards. Section 4.12.2, Effects (presenting a summary of effects for Public
Health and Safety concerns), of the EIS recognizes the area as a high to very high fire
hazard severity zone and lists the potential adverse fire impacts and recommended
mitigation measures MM-PH&S-2, MM-PH&S-4, and MM-BIO-1(h) (Fire
Protection Plan (FPP)), which can be found in Appendix P of the EIS.
The mechanism for Campo FPP enforcement and funding would be the Resource
Development Plan between the Tribe and the Developer. To reduce the potential for
ignition, the Project would include a number of fire suppression features, including arc
flash fire detection sensors and automatic fire suppression systems in the nacelle,
automatic fire sprinkler system meeting NFPA 13 design features to be installed in the
O&M facility, lightning protection for the wind turbine nacelle and blades, and a
Supervisory Control and Data Acquisition (SCADA) system to remotely manage,
diagnose, and coordinate operation of the wind facility. A fire detection system would
be located within each turbine and would interface with the SCADA system. The
Campo FPP would be developed to the satisfaction of the Campo Reservation Fire
Protection District, which is responsible for fire response on the Reservation.
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A separate FPP and Fire Services Agreement must be approved by the County of San
Diego as part of their permitting process for the Boulder Brush Facilities. Section
2.2.1, Components Common to Each Design Alternative, of the EIS states that fire
protection measures as defined by the County Code Regulatory Ordinance, Title 9,
Division 6, Chapter 1, County Fire Code, would be followed, in addition to the firerelated policies in Section 3.12.1, Regulatory Setting (relating to Public Health and
Safety). These regulations require a permanent access road be constructed to provide
access to the high-voltage substation and switchyard to allow adequate access for
emergency services. Section 2.2.3, Operations and Maintenance, details multiple fire
prevention and protection measures that would be implemented. Additionally, Section
4.12.2, Effects, contains a Public Health and Safety Effects and Mitigation table that
lists appropriate mitigation measures to be taken should there be a fire risk effect. As
stated in the EIS, evacuation would not be inhibited by development of the Project
and may be improved with new Project access roads, as well as repair and
improvements to existing roads.

2.18

Visual Resources: Shadow Flicker

Comment Numbers: E-30, H-11, H-27, H-29, I-75, I-148, I-164, J-41, 1-22, 11-3, 16-4, 27-18
SHFL-1

Several comments addressed the Draft EIS analysis of potential shadow flicker effects.
Several commenters raised, without substantively addressing the environmental analysis,
that shadow flicker is a potential effect. Two commenters requested additional detail
regarding how potential shadow flicker effects may be mitigated. And one commenter
suggested that the models utilized to study potential shadow flicker effects must account
for the dimensions of the turbines anticipated to be installed on the Project.
To address these comments, and as part of the parallel review process undertaken by
the County of San Diego under CEQA, a Shadow Flicker Analysis (Appendix S to the
Final EIS) has been prepared for the Project by AWS Truepower LLC, and included in
the Final EIS in See Section 3.14.4 and 4.13.4. Text revisions to the EIS as well as the
Visual Technical Report attached as Appendix L therein describe the conservative
methodology employed to perform the Shadow Flicker Analysis. The analysis deepens
BIA’s understanding of the frequency and timing of receptors’ potential perception of
shadow flicker as a result of the Project. With this additional analysis, the EIS
conclusion remains that any perception of shadow flicker from Project turbines would
have no health effect on receptors. Any shadow flicker effects would amount to
temporary visual disruptions, and the EIS includes two project design features (PDFAE-1 and PDF-AE-2) to minimize any disruption above a particular threshold. The
basis for these conclusions can be summarized as follows.
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Shadow flicker refers to alternating changes in light intensity that can occur at times
when the rotating blades of wind turbines cast moving shadows on the ground or on
structures. Shadow flicker may occur depending on the rate of turbine blade rotation
and when conditions are conducive to shadow flicker (i.e., time of year and day,
weather conditions, and other factors prerequisite to creating shadow flicker
conditions). While shadow flicker at high enough frequencies could result in health
effects for photosensitive receptors, the modern wind turbines that will be utilized for
the Project will rotate well below any frequency of health concern.
The County of San Diego 2019 Public Health Position Statement for Human Health
Effects of Wind Turbines identified that three-blade wind turbines with a rotation of
less than 60 rpm are “unlikely to lead to a risk of photo-induced epilepsy” and that
there is “no conclusive, direct, causal link between wind turbines and adverse health
outcomes or impacts” (County of San Diego 2019b). For turbines with three blades, 3
Hz would translate to a maximum speed of rotation of 60 rotations per minute (rpm);
modern turbines, however, commonly spin at rates well below this threshold. The
County’s Position Statement is the most recent and comprehensive study prepared on
this issue siting a number of reputable sources including, among others, the U.S.
Department of the Interior Office of Indian Energy and Economic Development and
the UK Department of Energy and Climate Change. Discussing these and other
sources, the County’s Position Statement indicates that flicker at frequencies greater
than 3 Hz pose a potential risk of causing photosensitive seizures in 1.7 people per
100,000 of individuals who are photosensitive. The Epilepsy Society has also
identified that, while photosensitive epilepsy is triggered by flashing lights, turbine
blades would need to rotate at speeds faster than 3 Hz before shadow flicker would be
considered a health risk (Epilepsy Society 2019). For context, strobe lights used in
discotheques have frequencies that range from approximately 3 Hz to 10 Hz (1 Hz =
1 flash per second).
Modern wind turbines, such as those that will be utilized for the Project, rotate at
under 20 rpm (1 Hz). The operational characteristics of Project turbines, therefore,
will be far below what the County considers to be a health risk, and far below what
Epilepsy Society recommends as a maximum flicker frequency. Comments to the
effect that flickering light from modern wind turbines can have negative health
effects, such as triggering seizures in people with epilepsy, are unsupported.
While the anticipated shadow flicker effects are far below health hazard thresholds
for flickering light, the EIS Shadow Flicker Analysis did elucidate which receptors
(both On- and Off-Reservations) may experience shadow flicker, and with what
potential frequency. For the purposes of the Shadow Flicker Analysis, the term “OnCampo Wind Project with Boulder Brush Facilities
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Reservations” refers to receptors on the Campo, Manzanita, and La Posta
Reservations while the term “Off-Reservations” refers to receptors outside of Campo,
La Posta and Manzanita tribal reservation boundaries.
While shadow flicker is not regulated in applicable state or federal law, at least one
California County with substantial wind energy development has adopted a threshold
to evaluate potential shadow flicker effects on nearby receptors. Alameda County, in
its Final Program Environmental Impact Report (EIR) for the Altamont Pass Wind
Resource Area Repowering (Alameda County Community Development Agency
2014), evaluated potential shadow flicker effects utilizing a threshold of 30 minutes
of shadow flicker perceived in a given day or 30 hours in a given year. Per Alameda
County’s EIR, the “visual intrusion to viewers [of shadow flicker] …could be
especially disruptive to residents who would be exposed to these conditions for long
periods of time.” For purposes of NEPA, and for consistency with the County of San
Diego’s approach for its analysis of the Project under CEQA, BIA is utilizing this
Alameda County threshold for its shadow flicker analysis.
As described in the Final EIS, Sections 3.14.4 and 4.13.4, as well as the Visual
Resources Technical Study, the shadow flicker model conservatively accounted for
all 76 turbine sites (even though only a maximum of 60 turbines are contemplated in
the Lease), as well assumed clear sky conditions, 100 percent turbine availability, and
other factors prerequisite to shadow flicker conditions. Based on this conservative
analysis, receptors both On- and Off-Reservations may experience nuisance-level
shadow flicker effects for more than 30 hours in a given year, and more than 30 hours
in a given year. As this is based on a highly conservative model, these receptors will
likely perceive shadow flicker far less frequently in a given day or year, if at all.
Commenters also suggested potential mitigation to reduce potential shadow flicker
effects. The Project design has been revised slightly to address potential nuisance-level
shadow flicker effects. The Draft EIS explained that “all turbine software would
include programming to reduce or shut off turbines during times of shadow flicker
potential to avoid any concerns regarding adverse effects on nearby receptors due to
flicker from turbine blades.” Upon further consideration, it was determined that this
design feature would significantly impact the economic benefits of the Project to the
Tribe, thereby undermining the key purpose of the Project. It is also not a cost-effective
measure to address effects that would only amount to a temporary visual disruption for
certain receptors, if at all. The Project will instead incorporate the following design
features, which will effectively minimize potential shadow effects experienced by
receptors that could exceed the Alameda County threshold for shadow flicker:
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PDF-AE-1 Shadow Flicker (On-Reservation). The Developer will coordinate
with the relevant tribe to assess shadow flicker complaints made within one year
from the initial operations date of the Project by the resident of any existing
(existing as of the date of Record of Decision approval) On-Reservations receptor
located within a distance of 15 x Rotor Diameter (i.e. approximately 6,750 feet) of
a Project turbine. This assessment would include possible remedies that the
Developer may implement depending upon the level of shadow flicker impacts
occurring at the On-Reservations receptor, including financial assistance for the
installation of screening vegetation or window coverings. Requests for assistance
can be made through a Project hotline to be established by the Developer and
published to the Developer’s website.
PDF-AE-2 Shadow Flicker (Off-Reservation). While BIA lacks jurisdiction to
impose Project conditions implemented Off-Reservations, the Developer will
coordinate with the resident of any existing (existing as of the date of Record of
Decision approval) Off-Reservations receptor located within a distance of 15 x
Rotor Diameter (i.e. approximately 6,750 feet) of a Project turbine to assess their
shadow flicker complaints made within one year from the initial operations date
of the Project. This assessment would include possible remedies that the
Developer may implement depending upon the level of shadow flicker impacts
occurring at the Off-Reservations receptor, including financial assistance for the
installation of screening vegetation or window coverings. Requests for assistance
can be made through a Project hotline to be established by the Developer and
published to the Developer’s website.
The Final EIS as well as the Visual Tech Report have been revised to reflect this
additional analysis of potential exposure to shadow flicker resulting from the
Project. The revisions, along with the Shadow Flicker Analysis (Appendix S of
the Final EIS) comprise a hard look at potential shadow flicker effects. As noted
above, this analysis is conservative to reflect a worst-case scenario; actual
perception of shadow flicker by receptors is expected to be less than estimated.

2.19

Turbine Siting

Comment Numbers: A-5, E-11, E-26, E-27, E-29, F-1, G-202, G-204, G-205, G-214, G-216, G224, H-17, H-18, H-32, I-22, I-25, I-31, I-101 through I-105, I-108, though I-120, I-122, I-123, I124, I-130, I-133 through I-140, I-143, I-144, I-145, 34-26, 34-75, 34-79
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TS-1

Several commenters have raised concerns regarding how the siting of turbines would
be conducted in relation to environmental resources including sensitive receptors and
adequate setbacks between turbines and receptors.
The siting of wind turbines is a complex process that involves wind resource
assessment, evaluation of environmental and cultural constraints, and engineering and
construction considerations. As described in Section 2.1 of the EIS, Development of a
Range of Alternatives, the siting of individual wind turbines is based on topography
and preliminary design information, as well as avoidance and minimization of effects
to sensitive resources and receptors. To develop the preliminary layout contained in
the EIS, the Developer selected 76 turbine sites, of which only a maximum of 60
turbine locations will be constructed, as contemplated under the terms of the Campo
Lease. In selecting these sites, the Developer considered a number of environmental
constraints, including the location of sensitive species, wetlands, and cultural
resources. The final turbine locations may change slightly based on engineering
feasibility, micro-siting, and consideration of environmental effects during the
environmental review process. The Developer has determined the 60 primary turbine
locations that represent the preferred locations, and 16 secondary locations that may
be used if one or more primary locations are determined to be infeasible.
The 1/4-mile setback is a requirement in the Campo Lease and is also consistent with
the setback provisions in the Campo Land Use Code, and has been determined by the
Tribe to be an appropriate buffer. As described in the EIS, this setback will avoid,
reduce, and/or mitigate various impacts of the Project. The EIS also explains that the
76 turbine sites that were identified and studied may include turbine positions that
conflict with the 1/4-mile setback requirement (see EIS Section 3.10.2, Affected
Environment (Noise)).
The Acoustical Analysis Report, including Table 11c (Appendix K to the EIS),
conservatively predicted noise exposure levels for a variety of hypothetical scenarios
where all operating turbines are at least 1/4 mile away. If all turbines were more
distant, these presented predicted levels—and thus the potential for predicted adverse
effects—would, under the right conditions, be less.

2.20

Water Resources

Comment Numbers: E-13, H-5, I-14, I-33, I-52, I-63, I-94, I-125, I-154, J-35, J-107, J-115, I-11,
1-12, 1-13, 1-59, 1-61, 1-128, 1-132, 1-133, 1-135, 1-137, 7-11, 7-12, 7-14, 7-15, 9-2, 19-14, 231, 27-21, 29-2, 32-2, 33-2, 34-15, 34-21, 34-54
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WR-1

Several comments refer to concerns regarding the potential for drawdown at off-site
well locations as well as assertions that the water demand calculated is inaccurate.
The EIS, including Appendix F (Groundwater Resources Evaluation for the Campo
Wind Project with Boulder Brush Facilities), provides accurate and sufficient
information on existing groundwater conditions and projections of potential off-site
well interference based on reasonable assumptions to support the conclusions in the
EIS. Appendix F evaluated the effect of groundwater pumping for the Project on the
1,702-acre watershed that contributes to the wellfield in the southeastern portion of
the Reservation. This analysis takes into account all existing groundwater demand
within the contributing watershed. While site-specific well testing was not performed,
use of historical pumping data from 19 groundwater wells located in the 312-acre
wellfield and estimates of aquifer properties from the local fractured rock aquifer was
considered a reasonable approach to provide comparison to the County groundwater
significance thresholds that were used for reference in the EIS. The County’s
thresholds were used for the criteria for EIS analysis because BIA does not have
specific standards and the watershed and groundwater basins are not aligned with the
boundaries of jurisdictions.
Section 3.2, Water Resources, of the EIS describes the affected environment
regarding water resources. Section 4.2 of the EIS analyzes affects from the Project
and its alternatives on water resources. On-site groundwater will be sourced from the
312-acre wellfield in the southeastern portion of the Reservation, as shown in Figure
2 of Appendix F. Total well depth of the wells is unknown at this time. Geologic
conditions are described in the Groundwater Resources Report, Section 3.6, Geology
and Soils, and Section 3.7, Hydrogeologic Units. The report describes that a detailed
geologic investigation was completed on the southern portion of the Reservation as
part of the Draft Supplemental EIS for the Campo Landfill project (DOI 2010). This
investigation determined that hydrostratigraphy at the Campo Landfill project site can
be divided into two layers: an upper, highly weathered tonalite (decomposed granite,
or DG) and a lower, less-weathered bedrock zone. The crystalline bedrock is
predominantly composed of tonalite. The study determined that flow at the Campo
Landfill project site occurs primarily in interconnected fractures within the bedrock.
The study also determined that weathering is related directly to the extent and
distribution of fractures within the bedrock and may extend deep into the
unweathered zone along these fractures (DOI 2010). The wells will be monitored
through the course of Project pumping for construction to ensure that impacts do not
occur to On-Reservation or Off-Reservation groundwater users.
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The estimate of 0.5 acre-feet per year (AFY) for residences is based on the average usage
for San Diego County from the Guidelines for Determining Significance (County of San
Diego 2007). Pumping at the 22.4 AFY rate presented in the comment for all 295
residences would deplete the total estimated water in storage in the basin within 6
months. Use of 22.4 AFY per residence is not substantiated by actual conditions.
The pumping rate (Q) used for calculations in the report is estimated using the total
extraction (173 AF for the first year and 0.25 AF for the following 4 years) amortized
over 5 years. Transmissivity values are presented in square feet per (ft2/day) because
that is how they are typically measured; therefore, they are presented in these units so
they are readily comparable to typical values. The Cooper-Jacob estimation requires
conversion to satisfy the canceling of units. Typical specific yield values in San
Diego County fractured rock are estimated to range from about 0.001% to 1%
(0.00001 to 0.01) (County of San Diego 2007). Use of an assumed storativity value of
0.1% (0.001) as representative of the local aquifer is a reasonable estimate for this
evaluation, given the lack of on-site data.
Section 3.2.2.2, Affected Environment (Groundwater Resources), in the EIS discusses
the environment of the Cottonwood Creek aquifer, which is further discussed in
Appendix F. Impacts to the aquifer’s supply and quality were found to not be adverse,
and capacity was determined to be sufficient.
As a sovereign government, the Campo Band of Diegueño Mission Indians has historic
federal water rights that they would sustainably exercise during implementation of the
Project, as permitted under the Winters Doctrine (Winters v. United States 1908). In
exercising these water rights, the Campo Environmental Protection Agency will
monitor groundwater production and groundwater levels at on-site and onReservation wells during Project construction to ensure that construction activities
would not adversely affect wells on the Reservation. As the magnitude of
groundwater level decline in the aquifer is proportional to the distance from onReservation production wells, monitoring groundwater levels at on-Reservation wells
will be implemented to reduce potential indirect impacts to off-Reservation wells.
Additionally, alternative water supply, specifically Jacumba Community Services
District or Padre Dam Municipal Water District, is identified should actual conditions
during Project construction differ from the projections made in the Groundwater
Resources Evaluation. Groundwater Resource Investigations Reports have been
updated for JCSD and Monitoring and Mitigation Plans are continually updated for
JCSD as they continue to supply water to projects. JCSD has been submitting annual
reports to the County of San Diego for groundwater monitoring and mitigation to
ensure groundwater sustainability in their territory is maintained.
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2.21

Socioeconomic Conditions: Property Values

Comment Numbers: H-8, H-29, H-32, I-1, I-75, I-77, I-121, I-143, I-158, 1-4, 1-7, 2-2, 7-18, 9-4,
11-3, 13-1, 14-1, 16-3, 19-1, 19-12, 21-1, 23-1, 25-3, 27-23, 29-2, 30-1, 31-1, 34-16, 34-44, 3447, 34-55, 34-62, 34-66, 34-69, 34-70, 34-72
PROP-1

A number of commenters claim that implementation of the Project and other cumulative
projects will result in a reduction in home and property values in the area.
As part of the NEPA process, the EIS evaluated the concern that the presence of wind
turbines located near existing homes or property could negatively impact home or
property values (see EIS Section 4.7.2, Effects, Impact SOCIO-2). It was determined,
based on several non-project-specific literature reviews completed for numerous other
recent wind energy projects (e.g., the 2016 Desert Renewable Energy Conservation Plan,
the 2010 Tule Wind Project, and the 2008 Sunrise Powerlink Project (BLM 2016;
Iberdrola Renewables 2010; CPUC and BLM 2008)) that any changes in property values
as a result of the Project would be insignificant. While many economic and social factors
influence the value of homes and property in an area, the numerous studies reviewed
suggested that the presence of wind turbines is not one of these factors.
As described in Section 3.7 (Socioeconomic Conditions), home values on the
Reservation cannot be assessed or compared with home values in the surrounding
Off-Reservation communities because Tribal land is held in a Tribal Trust and is not
subject to the same property-transfer process as non-Tribal Trust land.
Several commenters cite additional studies not cited in the EIS for the proposition that
wind projects result in decreased property values; however, there is no consensus among
these studies pointing to a consistent and quantifiable relationship between wind projects
and property values that can be applied to the Project. In general, claims of diminished
property value through decreased marketability are based on the reported concern about
hazards to human health and safety, increased noise, and visual impacts associated with
living in proximity to wind energy projects and high-voltage transmission lines. These
issues are analyzed extensively in Sections 3.10, Noise; 3.11, Visual Resources; and 3.12,
Public Health and Safety, of the EIS. However, disagreement among experts, consultants,
or attorneys regarding the material, data, or effects determinations does not render the
EIS legally inadequate. It is up to the lead agency to evaluate the presented material and
data and make its own reasoned determinations regarding the its accuracy; in doing so,
the agency may accept one expert opinion over another, so long as the decisions are
supported by substantive evidence.
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Determination of project effects on property values is highly speculative, and the
analysis contained in the EIS is reflective of this finding. While it is possible that
property owners near the Project Site may have the perception that their homes will
diminish in value because of the Project, the actual loss of property value and
potential effects can only be tested through data from home sales within the impact
area and within one or more similar control areas over a few years prior to an
awareness of a proposed project. This type of data collection and study is beyond the
scope of the EIS and is therefore infeasible for the Project. While particular
environmental and physical changes may affect property values within an immediate
distance of a wind project, at this time, a definitive assessment of any potential
impacts to nearby property values is not possible.
Over the last 3 years, the number of single-family residences listed for sale annually
in the Boulevard area has remained relatively consistent despite the construction of
several large-scale energy projects in the area. Of the 57 home sales since 2017, half
have closed at the listing price or higher. Boulevard is a unique sub-market, and there
is considerable disparity in the square footage of the homes, condition of the property,
and associated acreage sold in this period; however, similar to other markets within
the broader San Diego market, the sales price per square foot within the Boulevard
area has continued to increase annually. Thus, the data reinforce the large body of
literature that supports that the construction and operation of energy projects does not
result in a decrease to property values, as suggested by the commenters.

2.22

GHG Emissions and Climate Change

Comment Number(s): J-40, J-130, 27-27, 34-35
GHG-1

Comments related to GHG emissions and climate change included claims that GHG
emissions benefits were overstated and that the EIS bases the Project’s global
warming impacts on an incomplete analysis.
Regarding GHG emissions benefits estimates, estimated energy capacity of the
Project was based on actual production rates provided by the applicant, not on
theoretical 100% generating capacity. It should be noted that GHG benefits were
included for informational purposes and benefit calculations were not used to inform
significance determinations in the Draft EIS.

GHG-2

Several commenters stated that effects of climate change on species of concern,
such as the Peninsular bighorn sheep (Ovis canadensis nelsoni) and the Quino
checkerspot butterfly, should be evaluated. The comments are related to the
possibility of some species migrating from their current habitat to new habitats
that may be affected by the Project.
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Climate change has and will continue to create numerous changes to the world’s and
California’s environment. Some effects of climate change, such as reduced snowpack
and rising sea levels, would not impact the Project. Other effects of climate change,
such as increased temperature; precipitation; extreme weather events; and timing,
frequency, and behavior of wildfires, are projected to manifest over decades.
Although there is consensus on the likelihoods of such changes, the predicted
magnitude is uncertain and highly variable due to variability of climate change
models, projected future levels of GHGs in the atmosphere, and efforts by states and
nations to reduce GHGs from current levels.
Where a species of concern (e.g., Quino checkerspot butterfly) would be affected by
the Project, these impacts are evaluated in Section 4.5, Biological Resources, of the
EIS and, if effects would be significant, mitigation measures have been
recommended. As noted previously, the effects of climate change, including the
potential for range shifts or migration of species, cannot be determined at this point
and may or may not occur. For example, Section 4.5 of the EIS notes that there are
several features of a critical habitat that make it suitable for a given species. A
potential increase in temperature driving a species to higher elevation or latitude
would affect only one of these features, which would not be the only one that
influences the presence of a species in a particular location. Based on the best
available data, it is difficult to predict whether species of concern may migrate or
have range shifts into the Project Area and be subjected to concurrent impacts of both
climate change and the Project.
More specific impacts of climate change in the Project Area cannot be determined at
this time, and some would not manifest in direct impacts to the Project Area.
Accordingly, the occurrence of potential impacts of climate change on sensitive
species and any appropriate mitigation cannot be identified at this time.
GHG-3

Several comments claim the agency’s methodology for assessing the Project’s
potential GHG emissions is inappropriate.
BIA used the California Emissions Estimator Model (CalEEMod) to conduct a
thorough review of potential GHG emissions associated with both construction and
operation of the Project. The modeling tools available did not account for the full lifecycle of GHG emissions from construction activities. However, CalEEMod
quantified direct emissions from construction and operation activities (including
vehicle use), as well as indirect emissions, such as from energy use, solid waste
disposal, and loss of sequestered carbon associated with vegetation removal. It also
used conservative estimates of the number and distance of truck trips to carry Project
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components and raw materials to the Project Site. Thus, one commenter misstates that
the Draft EIS “focuses solely on the GHG emissions from on-site Project construction
and operation” (emphasis in original). The EIS actually addressed construction,
operation, and directly related GHG impacts.
GHG-4

Commenters suggest the analysis should have gone a step further to include the
manufacture and overseas transport of Project components as indicated in the GHG
emission life cycle study provided as Exhibit 11 of Comment Letter J. The
information needed to expand the CalEEMod analysis to characterize GHG emissions
from manufacture, overseas transport, and end-of-life construction materials would be
speculative. This is especially the case because a turbine model has not been selected
for the Project and the location of manufacturing for turbine components is unknown.
Additionally, the Draft National Environmental Policy Act Guidance on
Consideration of Greenhouse Gas Emissions (CEQ 2019) does not require or mention
assessing lifecycle emissions. In the 2014 Revised Draft Guidance (CEQ 2014), CEQ
recommended estimating reasonably foreseeable (construction and operational)
emissions rather than focusing on speculative downstream emissions. Emissions from
manufacturing and other processes considered in lifecycle evaluations would be
considered in the NEPA evaluations and required permits, as applicable for that
facility/process, so it is covered elsewhere and the project would potentially double
count emissions if analyzed. A lead agency may not be able to recommend mitigation
for emissions that result from the manufacturing process or other processes
considered in lifecycle evaluations (out of the lead agency’s regulatory control).
Furthermore, lifecycle activities may occur outside the United States, which is outside
the scope of NEPA and outside BIA’s control.

2.23

Noise: Turbine Proximity to Homes

Comment Numbers: H-5, H-9, H-29, H-33, H-34, H-35, I-5, I-25, I-39, I-40, I-75, I-79, I-86, I-103,
I-113, I-133, I-144, I-148, J-29, 1-21, 6-2, 9-3, 9-5, 29-1, 34-19, 34-29, 34-44, 34-78, 34-80, 34-90
NPROX-1 Several comments refer to concerns regarding the potential locations of turbines in
proximity to homes On- and Off-Reservation, as well as noise from Project turbines
that may be located close to sensitive receptors.
The Draft EIS fully analyzes Project wind turbine operational noise, including noise from
all components of the Project, on nearby sensitive receptors. This analysis is provided in
Section 3.10.2 and Sections 4.10.2 through 4.10.4 of the Draft EIS, as well as the
Acoustical Analysis Report, included as Appendix K of the EIS.
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Additionally, setbacks for Project turbines are based on the Campo Lease and were
intended to address multiple concerns, including noise. The San Diego County noise
ordinance, which is not applicable to turbines on the Reservation, requires that
operational noise comply with the County Code of Regulatory Ordinances, Section
36.404. Dudek performed detailed noise modeling of Project-related sound to determine
compliance with County’s noise ordinance. The noise model created for the Project
conservatively accounts for all 76 turbine locations and takes elevations and site-specific
terrain into consideration.
Through a series of measurements conducted for the Tule Wind Project, Epsilon
Associates determined that at a distance of 1,000 feet sound emissions from GE
1.5sle and Siemens 2.3-93 wind turbines conform to applicable ANSI standards,
including ANSI/ASA S12.9 Part 4 and ANSI/ASA S12.2 (Iberdrola Renewables
2011). Measurement data were collected through a series of interior and outdoor
measurements performed at existing wind farms. Data collected in Epsilon
Associates’ field study consisted of outdoor measurements at various distances from
turbines and concurrent interior and exterior measurements at residences. Comparing
measured sound levels with ANSI criteria for the evaluation of interior sound levels,
Epsilon Associates determined that sound generated by wind farms at distances
beyond 1,000 feet were below the above-referenced low-frequency noise criteria for
bedrooms, classrooms, and hospitals. In addition to meeting ANSI background noise
criteria, the measured interior noise levels also demonstrate that wind turbine setbacks
of 1,000 feet would not cause “more than minimal annoyance (if any) from low
frequency noise, and there should be no wind rattles or perceptible vibration of lightweight walls or ceilings within homes” (Epsilon Associates 2009, as cited in
Iberdrola Renewables 2011). As previously noted, the distance of 1,000 feet is based
on field measurements; therefore, elevation variances between turbines and each
monitoring location may differ. The exact height of the turbines included in Epsilon
Associates’ study was not noted in the report; therefore, the elevation of the turbines
in comparison to the residences cannot be determined.
Although Project wind turbines are expected to be larger than the models studied in
the Epsilon Associates report conducted for the Tule Wind Project, and thus may
produce more low-frequency sound, the results in the Epsilon Associates study
indicate there is considerable compliance margin with respect to several of the studied
standards. For example, margins of over 20 decibels (dB) were reported over the
infrasound range of frequencies with respect to the ISO 226 + Watanabe audibility
standard at distances between 920 and 1,060 feet. Such large margins would suggest
that infrasound from 4.2 MW wind turbines would likely also comply with this
standard at the same distance range.
Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-48

RESPONSES TO COMMENTS

2.24

Noise: Low Frequency

Comment Numbers: E-28, E-30, H-5, H-9, H-18, H-19, H-22, H-29, H-33 through H-37, H-44, I5, I-39, I-40, I-75, I-79, I-80, I-83, I-86, I-148, J-29, J-32, J-73, 1-22, 1-86, 1-92, 20-1, 21-1, 27-9,
29-1, , 34-19, 34-24, 34-25, 34-28, 34-29, 34-32, 34-55, 34-67, 34-90
LF-1

Concerns were raised by commenters regarding human exposure to low-frequency
sound and infrasound.
To analyze impacts associated with low frequency noise, Section 6.4.3 in Appendix K
of the EIS presents decibel differences between the predicted C-weighted aggregate
Project wind turbine noise level and the County’s A-Weighted Residual Background
Sound Criteria at a set of representative receptor locations, per the County standards.
Using C-weighted wind turbine noise levels better represents the low-frequency
acoustical energy than A-weighted levels do; therefore, these measurements have
been expressed in C-weighted decibels (dBC). Based on the dB differentials at these
locations, none of the predicted C-weighted wind turbine operation noise levels
would exceed 70 dBC. Studied health effects of low-frequency sound include vibroacoustic disease, which has been linked to prolonged exposure to high-intensity, lowfrequency noise (in excess of 110 dB), not low-intensity, low-frequency noise.
Additionally, studies have found that there is no evidence of adverse health effects
related to low-intensity, low-frequency noise below 90 dB. Low-frequency sound and
infrasound associated with wind turbines are well below 90 dB at receptor locations.
To provide additional context, “Low-frequency sound” is generally sound at
frequencies between 20 and 200 Hz. “Infrasound” commonly refers to sound at
frequencies below 20 Hz. Inaudible sound is not generally assessed in analyses of
environmental noise (because it cannot be heard), and there is limited merit in
discussing an appropriate metric for inaudible sound in the context of an assessment
of environmental noise caused by wind turbines. In addition, while not necessary to
establish a potentially significant environmental impact, there are no locally adopted
infrasound or low-frequency sound noise thresholds. Some studies have discussed
low-frequency sound from wind turbines with respect to potential annoyance and
health effects, such as the following two excerpts.
The Minnesota Department of Health and Environmental Health Division reported
the following (2009):
The most common complaint in various studies of wind turbine effects on
people is annoyance or an impact on the quality of life. Sleeplessness and

Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-49

RESPONSES TO COMMENTS

headache are the most common health complaints and are highly
correlated (but not perfectly correlated) with annoyance complaints.
Complaints are more likely when turbines are visible or when shadow
flicker occurs. Most available evidence suggests that reported health
effects are related to audible low frequency noise. Complaints appear to
rise with increasing outside noise levels above 35 dBA [A-weighted
decibels]. It has been hypothesized that direct activation of the vestibular
and autonomic nervous system may be response for less common
complaints, but evidence is scant.
A report by the Chief Medical Officer of Health of Ontario, Canada (2010, as
cited in Iberdrola Renewables 2011), reviewed the potential health impact of wind
turbines and summarizes:
The review concludes that while some people living near wind turbines
report symptoms such as dizziness, headaches, and sleep disturbance, the
scientific evidence available to date does not demonstrate a direct causal
link between wind turbine noise and adverse health effects. The sound
level from wind turbines at common residential setbacks is not sufficient
to cause hearing impairment or other direct health effects, although some
people may find it annoying.
Infrasound and low-frequency sound exposure is part of the everyday sound
exposure. Natural sources of low-frequency sound and infrasound include wind and
moving bodies of water such as rivers, waterfalls, and ocean waves crashing on the
beach. Common anthropogenic sources of low-frequency sound and infrasound
include vehicular traffic; aircraft; rail traffic; heating, ventilation, and air conditioning
equipment; and other industrial sources. Household appliances and everyday
activities, such as washing machines, running, swinging on a swing set, and
swimming, also produce low-frequency sound and infrasound. However, lowfrequency noise can be problematic if it occurs at very high levels or levels higher
than what occurs from wind turbines. Mechanics who work on military aircraft, and
others in proximity to military and aerospace applications, are one example of the
subset of the general population who might be routinely exposed to very high levels
of low-frequency noise. Excessive exposure to infrasound and low-frequency noise,
which is defined as all acoustical phenomena occurring at or below the frequency
band of 500 Hz, has been associated with a condition termed “vibro-acoustic
disease,” a thickening of cardiovascular structures, such as cardiac muscle and blood
vessels. Levels of infrasound in such military and aerospace settings may have
significant effects above 125 dB (linear), but they bear no connection to the sound
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produced by wind turbines. On the contrary, there is clear, consistent, and objective
evidence that modern wind turbines emit very low levels of infrasonic and lowfrequency noise. The evidence also shows that these emissions are below the
internationally recognized threshold for perception of infrasound. Furthermore, the
Chief Medical Officer of Health from Ontario, Canada, stated in a 2010 report (as
cited in Iberdrola Renewables 2011), “There is no evidence of adverse health effects
from infrasound below the sound pressure level of 90 dB.”

2.25

Tribal Approvals and Land Use Regulations

Comment Numbers: G-49, G-60, 1-16, I-72, I-78, I-89, I-159, I-163, 27-3, 34-23, 34-76, 34-92, 34-94
TR-1

Campo Lease Approval. Several comments identified concerns with the Campo
Lease, focusing on either the Tribe’s General Council vote to approve the lease or
the process by which the lease is reviewed by BIA.
The leasing of Indian lands is subject to federal law. Leasing is authorized under 25
USC 415, which requires the approval of the Secretary of the Interior, as implemented
by BIA under regulations at 25 CFR, Part 162. Those regulations require BIA approval
of a lease of Indian land. BIA is producing the EIS to comply with NEPA as part of its
review process of the Campo Lease between the Tribe and Developer.
The validity of the Campo General Council resolution approving the Campo Lease is
a matter of Tribal law and is unrelated to the adequacy of the environmental analysis
in the EIS; therefore, BIA has no obligation to address comments regarding the
validity of the Tribe’s approval of the Campo Lease.

TR-2

Tribal Land Use Regulations. Several commenters suggest the EIS is deficient for
failure to adequately describe Tribal land use regulations. Other commenters suggest
the Project is impermissible under Tribal land use regulations.
The application of Campo Tribal Laws is not directly relevant to the NEPA decision or
the environmental impacts analysis of the project. Nevertheless, under the terms of the
Campo Lease between the Tribe and Developer, the applicability of Tribal laws is
limited. Although not directly applicable to the Project, summaries describing the
Tribe’s land use and environmental authorities are provided for reference, including the
Campo EPA statutes, the Campo Band of Diegueño Mission Indians Land Use Code,
and the Campo Band of Diegueño Mission Indians Land Use Plan.
The Campo Renewable Energy Zone is discussed in Appendix C: Regulatory
Settings, Section 3.8.2. Under the terms of the Campo Lease between the Tribe and
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Developer, Tribal laws, including land use and zoning regulations such as those
pertaining to the Campo Renewable Energy Zone, are limited or made inapplicable to
the Project, and the Tribe agrees to Project development in compliance with the
Resource Development Plan approved by BIA under the leasing regulations.
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3

RESPONSES TO FEDERAL, STATE, LOCAL,
ORGANIZATION COMMENTS

Federal, State, Local, and Organization comment letters listed as Sections 3.1 through 3.10. The
Federal, State, Local, and Organization comment letter numbers are as follows:
A. Federal Agency – U.S. Environmental Protection Agency (EPA)
B. Federal Agency – U.S. Fish and Wildlife Service (USFWS), Amedee Brickey, Migratory
Birds Program and California Condor Coordinator
C. Native American Tribes – Sycuan
D. State Agency – California Department of Transportation (Caltrans)
E. Local Agency – County of San Diego
F. Organization – Bethany Wind Turbine Study Committee
G. Organization – Adams, Broadwell, Joseph, and Cardozo on behalf of Citizens for
Responsible Wind Energy (CRE)
H. Organization – Backcountry Against Dumps (BAD)
I. Organization – Boulevard Planning Group
J. Organization – Stephan Volker on behalf of BAD

3.1

Response to Comment Letter A

A-1 Summary: Comment introduces the comment letter, the EPA, and the changes in policy.
A-1 Response: Commenter introduces attached comments and acknowledges contact.
A-2 Summary: The comment summarizes the Draft EIS and recommends revision and expansion
of the description of the differences in impacts among the alternatives to more fully describe and
compare anticipated impacts to sensitive resources, including quantitative information.
A-2 Response: The preferred alternative in the EIS is conservative as it addresses 76
turbine locations, whereas only 60 are contemplated in the lease. The selection and precise
siting of 60 turbines, versus the 48 for the reduced intensity alternative, affects the degree
to which the alternatives can be compared. A closer comparison of the alternatives would
require knowing which turbine locations would be utilized, and that decision will not be
made until later. The Developer is taking into consideration environmental effects, when
selecting and siting the final 60 turbines for development. Chapter 4 of the EIS,
Environmental Consequences (Effects), addresses the potential effects from each of the
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alternatives. Refer to Common Response ALT-1 (Section 2.6 of this Responses to
Comments document).
A-3 Summary: The comment summarizes the Draft EIS and recommends description of the process
of avoidance of aquatic resources during the micro-siting of turbines, and identification of how this
avoidance will be included in the final Project approvals as well as include the following mitigation
measures for the Final EIS: “Avoid placing turbine support structures in drainages; Commit to the use
of natural washes, in their present location and natural form, including adequate natural buffers, for
flood control to the maximum extent practicable; Reconfigure the project layout, roads, and
constructed drainage channels to avoid ephemeral washes within the project footprint; Minimize the
number of roads and road crossings over drainages, and design necessary crossings to provide adequate
flow-through during storm events; and Avoid placing fencing across drainages.”
A-3 Response:
The Draft EIS analyzes wetland resources in Section 4.5 and includes feasible avoidance
measures. The Project is designed to minimize effects to drainages and is subject to Clean
Water Act permitting by both the U.S. Army Corps of Engineers (ACOE) and EPA; the
ACOE and EPA permitting processes will address both direct and indirect impacts and
mitigation of those impacts. Refer also to mitigation measure MM-BIO-2 in the Draft EIS.
As stated in Section 5.3.1 of the BTR, most impacts to CWA jurisdictional resources within
the Project Area would be related to access roads: Construction of permanent, unpaved
roads across ephemeral drainage features will be at grade to allow for water to continue
flowing downstream unimpeded. Therefore, they would not adversely affect the overall
functions (e.g., volume, velocity, groundwater recharge, and historical direction of surface
water) or values (e.g., aesthetics, flood control, and water quality) of these features. The
only fencing proposed for the project is related to construction fencing to delineate impact
boundaries and around specific installed components (O&M building, collector substation,
high-voltage substation, and switchyard). The Project does not propose fencing along
roads, collection lines, or turbines.
There are ephemeral drainages throughout the Project Area and avoidance of all features would
be impossible due to site constraints (i.e., topography) and required engineering standards;
however, avoidance, where feasible, will be a priority.
The Developer, Tribe, and BIA have conducted a pre-application meeting with ACOE
regarding the 404 permit. An application will be submitted prior to BIA issuance of a ROD
consistent with the procedures for a federally led project.
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A-4 Summary: The comment summarizes the Draft EIS and recommends an update on the status
of consultation with the ACOE regarding Clean Water Act 404 permitting responsibilities for the
Project and revision of Table 4.4-2 to include a comparison of the total anticipated impacts to
jurisdictional wetlands and waters for Alternative 1 and Alternative 2. The comment also requests
clarification regarding whether the impacts reported in the Draft EIS include all avoidance and
minimization measures.
A-4 Response: Appendix D of the Final EIS has been revised to include Table 4.5-2b,
which summarizes the jurisdictional aquatic resource impacts under Alternative 2. Refer
to Response to Comment A-3 for discussion of avoidance and minimization.
A-5 Summary: The comment summarizes the Draft EIS and recommends a feasibility study for
the adoption of a half-mile buffer for some of the turbine locations to avoid or minimize the
projected adverse wind turbine operational noise effects of the Project and inclusion of the analysis
in the EIS as well as a consideration of the inclusion of a commitment in the Record of Decision
(ROD) to for a half-mile buffer to separate turbines from sensitive receptors, including residences.
A-5 Response: The comment is noted. A half-mile buffer, however, would be excessive
and inconsistent with the terms of the Campo Lease, which would allow turbine-toresidence horizontal distances of as close as one quarter-mile. The one-quarter mile setback
distance standard exceeds similar regional standards (e.g. County of San Diego) and
industry standards based on a multiple of the rotor diameters. The Acoustical Analysis
Report (AAR), Appendix K-1 to the Final EIS, including Table 11c, presents predicted
noise exposure levels for a variety of hypothetical scenarios where all operating turbines
are at least one quarter-mile away and accurately identifies where noise exposure levels
would be greatest and where adverse noise effects would occur. If all turbines were more
distant, these presented predicted levels, and thus the potential for predicted adverse effect,
would, under the right conditions, be less. However, fewer turbines would result in less
economic benefit to the Tribe. Refer to Common Response TS-1 (Section 2.19).
A-6 Summary: The comment summarizes the Draft EIS and recommends the inclusion of a
discussion of the potential risk to works and residents from the dispersal of Coccidioides spores
(valley fever) during Project activities and identifies measures to prevent or reduce such exposure.
A-6 Response: The comment is noted. Please refer to Common Response VF-1 (Section 2.16).
A-7 Summary: The comment summarizes the Draft EIS and recommends feasibility analysis for
the inclusion of on-site energy storage as part of the proposed action.
A-7 Response: The rationale for incorporating on-site storage into this Project is unclear
from the comment, whether in relation to the environmental analysis or the purpose and
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need for the Project. Incorporating on-site storage technologies would not reduce the
anticipated environmental impacts of either Alternative 1 or Alternative 2. Storage
technology is also incompatible with the Tribe’s and the Developers goals and needs at this
time. Please refer to Common Response ALT-1 (Section 2.6).

3.2

Response to Comment Letter B

B-1 Summary: Comment regarding Bald and Golden Eagle Protection Act (“Eagle Act”) and take
permits. USFWS met with Dudek and recommended several additional surveys for migratory
birds. USFWS recommended a risk assessment as part of an Eagle Conservation Plan.
B-1 Response: The comment summarizes USFWS’s meetings with the Developer to
discuss the Eagle Act permit process and its recommendation that the Developer conduct
a risk assessment as part of an Eagle Conservation Plan. Refer to Common Response GBE1 and GBE-2 (Section 2.9).
B-2 Summary: The comment states that the Draft EIS does not include an adequate risk
assessment that supports the conclusion in the Draft EIS that “Eagle use on site is infrequent and
the chance for collisions is low; therefore, there would be no adverse effects on eagles.”"
B-2 Response: The comment concerns the adequacy of the Biological Technical Report
(BTR) with respect to golden eagle use of the Project Area. The comment is noted. Refer
to Common Response GBE-1 (Section 2.9).
B-3 Summary: The comment provides recommendations from USFWS including more detailed
information on the results of avian surveys.
B-3 Response: . The comment is noted. Refer to Common Responses GBE-1 and ABC-1
through ABC-3 (Sections 2.9 and 2.12).
B-4 Summary: The comment suggests the BIA should consider requiring the Project Developer
to complete an Eagle Conservation Plan as a mitigation measure for the Final EIS.
B-4 Response: The comment is noted. Refer to Common Response GBE-1 (Section 2.9),
which discusses utilization of the Eagle Conservation Plan Guidance to consider potential
impacts to eagles from the proposed Project. Due to the low risk of impacts to golden eagle
from construction and operation of the proposed Project based on the extensive data
available, a full Eagle Conservation Plan is not necessary.
B-5 Summary: The comment states, “In the event that the risk assessment indicates that take of
eagles is likely during the lifespan of the project, the BIA should consider conditioning their use
permit to ensure compliance with the Eagle Act.”
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B-5 Response: The comment is noted. As discussed in Common Response GBE-1
(Section 2.9), the risk to golden eagles posed by the Project is very low. Extensive work
was performed to evaluate the potential presence of golden eagles on the Project Site. This
work includes aerial-based nest searches and monitoring, ground-based nest searches and
monitoring, and multiple years of GPS data and eagle point counts. Although golden eagles
have been documented within the 10-mile area around the Project Site, golden eagle use of
the Project Site is rare and appears to be on the fringe of individual use areas and
geographic range.
BIA is mindful of the requirements of the Eagle Act and appreciates USFWS’s input on
Eagle Act compliance with respect to the permitting of wind facilities. At this time,
however, the best available science does not indicate that the take of eagles during the
Project’s construction or operations would be a significant impact.
B-6 Summary: The comment states that the Draft EIS should include cumulative impacts from
nearby wind projects operating or proposed for construction.
B-6 Response: The comment is noted. Refer to Common Responses GBE-1 and CUM-1
(Sections 2.9 and 2.7) and Section 5.7, Cumulative Effects, of the BTR, which discusses
cumulative impacts on biological resources.
B-7 Summary: The comment is a general comment looking forward to working with BIA, the
Tribe, and the Developer to ensure compliance with the Eagle Act.
B-7 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).

3.3

Response to Comment Letter C

C-1 Summary: The comment states that Sycuan supports the Project.
C-1 Response: The commenter’s support for the Project is noted. The comment does not
raise substantive issues with the environmental analysis reflected in the Draft EIS;
therefore, no further response is required. Refer to Common Response NSI-1 (Section 2.1).

3.4

Response to Comment Letter D

D-1 Summary: The comment states the introduction and the first comment. “Section 8,
Recommended Mitigation Measures, MM-TRA-1: The proposed mitigation measure for flagging
operations for the peak construction phase of the project will require the submittal of a Traffic Control
Plan for flagging operations within Caltrans Right of Way along with an Encroachment Permit.”
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D-1 Response: The Traffic Control Plan for off-reservation roads within Caltrans Right of
Ways will be submitted to Caltrans as requested, as part of the Encroachment Permit
process for construction of the Project as it includes gen-tie lines crossing I-8.
D-2 Summary: The comment states “MM-TRA-3: Please provide us with a copy of the proposed
Traffic Control and Management Plan (TCMP) for our review during the Encroachment Permit
application phase of the project for our review and comment.”
D-2 Response: As addressed in Response to Comment D-1, the Project, as revised, would
require an encroachment permit and at Caltrans’ request, the Traffic Control Plan prepared
for Project will be provided for Caltrans review and comment as part of the application for
the encroachment permit.
D-3 Summary: The comment recommends an initial and final site inspection at intersections of
Crestwood Road/I-8 Westbound Ramp, Crestwood Road/I-8 Eastbound Ramp, Ribbonwood
Road/I-8 Westbound Ramp, and Ribbonwood Road/I-8 Eastbound Ramp” and early coordination
with Caltrans, if recommended.
D-3 Response: The comment recommends performing initial and final site inspections
at certain locations to determine the quality of the roads before and after construction.
The comment is noted. The Developer will coordinate with Caltrans for recommended
site inspection.

3.5

Response to Comment Letter E

E-1 Summary: The comment provides an introduction to the Project.
E-1 Response: The commenter’s introductory statements are noted. No further response is
warranted or provided. Please refer to Common Response NSI-1 (Section 2.1).
E-2 Summary: The comment describes the Boulder Brush Facilities.
E-2 Response: The commenter’s summation of the Project Description for both the Campo
Wind Facilities and Boulder Brush Facilities is noted. No further response is warranted or
provided. Please refer to Common Response NSI-1 (Section 2.1).
E-3 Summary: The comment recommends a discussion be added to the EIS explaining that an
EIR is also being prepared, which identifies impacts and mitigation measures under CEQA and
County’s CEQA Guidelines adding text that states which CEQA mitigation would be required.
E-3 Response: As described in the Draft EIS, Section 1.1 (Purpose and Need for the
Proposed Action), the EIS is prepared for BIA as the lead agency under NEPA, and as
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stated in Section 1.4, the County is a cooperating agency. The Final EIS Section 1.1, first
paragraph, has been revised.
E-4 Summary: The comment lists what the main focus of the letter will be, including off-site
impacts to residences, roadways, visual resources, and bio within the County’s jurisdiction.
E-4 Response: The commenter’s summary remarks regarding the scope of its comment
letter are noted. Refer to Common Response NSI-1 (Section 2.1).
E-5 Summary: The comment suggests adding clarifying text to appropriate sections of the EIS
that additional non-federal regulations apply to the private land portion and refer to appendices
that contain that information.
E-5 Response: The comment suggests revising the EIS to clarify where non-federal
regulations apply to the portions of the Project sited on private lands. The commenter is
referred to EIS Appendix C (Regulatory Settings).
E-6 Summary: The comment states, “The County was not given an opportunity to review the
Project EIS prior to release for public review. This is the first opportunity for the County to provide
comment on the Project EIS.”
E-6 Response: The County notified BIA that it would undertake a separate environmental
review under CEQA and did not request to review the Administrative Draft EIS.
E-7 Summary: The comment suggests adding text to Section 1.1, first paragraph, to clarify that
adjacent private lands are under jurisdiction of the County.
E-7 Response: The Final EIS, Section 1.1, first paragraph has been revised as suggested.
E-8 Summary: The comment suggests language in Chapter 1 to clarify that a CEQA EIR is being
prepared and may disclose additional impacts and mitigation measures based on CEQA and
County guidelines.
E-8 Response: The comment is noted. Refer to Response to Comment E-3.
E-9 Summary: The comment states that the minimum width of access roads on private lands in County’s
jurisdiction is 20 feet, and that less than 20 feet is not adequate for emergency access requirements.
E-9 Response: The comment is focused on the width of access roads on private lands under
the County’s jurisdiction. The Developer has submitted additional project materials for the
County’s review as part of the County process, including identifying the limited areas
where 16-foot widths of roads for access to construct the gen-tie line pole structures are
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proposed for Boulder Brush Facilities for County consideration, including review by
County fire for emergency access adequacy. These roads are not intended to be general
“access roads,” per se, and their post-construction use will be minimal.
E-10 Summary: The comment states that the Department of Environmental Health recommends
that the septic system meet the requirements outlined in the Local Agency management program
for on-site wastewater treatment systems and evaluation of potential impacts to existing systems
from Project grading and excavation activities.
E-10 Response: The commenter recommends that the On-Reservation septic system that
will serve the O&M facility meet certain design requirements. The Project septic system
will comply with all applicable requirements and regulations.
E-11 Summary: The comment suggests an alteration to Alternative 2 and states that if this
alternative is selected, the County requests that wind turbines to be selected for elimination also
take into consideration Off-Reservation sensitive receptors for setback purposes.
E-11 Response: The comment is noted regarding the alternatives analysis and siting of
turbines should Alternative 2 be selected. The Developer is taking into consideration
environmental effects, including effects to off-site receptors, when selecting and siting the
final 60 turbines for development. Refer to Common Response TS-1 (Section 2.19).
E-12 Summary: The comment suggests adding language to Section 4.4.1 disclosing that
California and County guidance for GHGs pertaining to the Off-Reservation portions of the Project
are addressed in the Appendix G to the EIS and in the EIR.
E-12 Response: The County is preparing a separate EIR for the Project that will also fully
consider local and state regulations and policies related to GHG emissions. Refer to
Response to Comment E-3.
E-13 Summary: The County uses a standard stating that decreases in Water levels in off-site wells
more than 20 feet are considered significant impacts. Investigation inaccurately concludes that
Project impacts on off-site wells are within the County’s thresholds and that environmental impacts
would be minimal.
E-13 Response: The Draft EIS, including Appendix F, Groundwater Resources Evaluation for
the Campo Wind Project, provides sufficient information on existing groundwater conditions
and projections of off-site well interference. Although the County’s threshold of significance
for well interference does not apply to the use of water on the Reservation, including for the
Project, the analysis in the Draft EIS is based on reasonable assumptions to support the
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conclusions that groundwater level declines in off-site wells would not exceed the County’s
threshold of significance for well interference of 20 feet in fractured rock aquifers.
As a sovereign government, the Campo Band of Diegueño Mission Indians has historic
federal water rights that they would sustainably exercise during implementation of the
Project, as permitted under the Winters Doctrine (Winters v. United States 1908). In
exercising these water rights, the Campo Environmental Protection Agency will monitor
groundwater production and groundwater levels at on-Reservation wells during Project
construction to ensure that construction activities would not adversely affect wells on the
Reservation. As the magnitude of groundwater level decline in the aquifer is proportional to
the distance from on-Reservation production wells, monitoring groundwater levels at onReservation wells will be implemented to reduce potential indirect impacts to off-site wells.
Furthermore, another water supply is identified from Jacumba Community Services District
(JCSD) or Padre Dam should actual conditions during Project construction differ from the
projections made in the Groundwater Resources Evaluation. Groundwater Resource
Investigations Reports have been updated for JCSD and Monitoring and Mitigation Plans are
continually updated for JCSD as they continue to supply water to projects. JCSD has been
submitting annual reports to the County of San Diego for groundwater monitoring and
mitigation to ensure groundwater sustainability in their territory is maintained. Additionally,
refer to Common Response WR-1 (Section 2.20).
E-14 Summary: The commenter recommends adding text to Section (Chapter) 4 (Environmental
Consequences [Effects]) clarifying that the EIS discusses biological impacts under NEPA, and that
impacts under CEQA and County guidelines are discussed in the EIR.
E-14 Response: Refer to Response to Comment E-3.
E-15 Summary: The comment is about updating information on 2019 surveys for Quino
checkerspot butterfly.
E-15 Response: Section 3.3 (Focused Surveys for Candidate, Proposed, or Listed Species
under ESA and/or Federally Regulated Resources) of the BTR (Appendix H to the EIS)
has been updated with the results of the 2019 Quino checkerspot butterfly surveys
conducted on the Boulder Brush Corridor portion of the site. Where applicable, the EIS has
also been updated. Refer to Common Responses QCB-1 through QCB-6 (Section 2.8).
E-16 Summary: The commenter recommends adding text to Chapter 4 clarifying that the EIS
discusses biological impacts under NEPA, and that impacts under CEQA and County guidelines
are discussed in the EIR.
E-16 Response: Refer to Response to Comment E-3.
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E-17 Summary: The commenter states that County roads will be used to access the Project and
that all impacts to County roads should be addressed.
E-17 Response: The Final EIS has been revised to clarify that access to the Boulder Brush
Facilities would include use of County roads. The Traffic Impact Analysis and EIS analyze
potential impacts to County roads; updates to the traffic analysis in the Traffic Impact
Analysis and EIS provide minor clarifications in response to this comment and reflect the
minor changes in phasing and trip assignments during construction as a result of the change
in the paved access road for the Boulder Brush Facilities. These changes do not result in
new impacts or recommended mitigation.
E-18 Summary: Discussion under Impact TRA-2 in Section 4.9.2, Effects, should state that
construction of the Project could also result in damage to County-maintained roads. Findings and
Recommendations (Section 9) in the Traffic Impact Analysis should be revised to state that
mitigation is needed to reduce potential effects of construction to roadway conditions.
E-18 Response: The Final EIS has been revised to clarify that access to the Boulder Brush
Facilities would include use of County roads. The Traffic Impact Analysis and EIS analyze
potential impacts to County roads; updates to the traffic analysis in the Traffic Impact
Analysis and EIS do not result in new impacts or recommended mitigation. While no
significant impacts to County roads would occur, the County does require a Traffic Impact
Fee for construction projects, which would apply to the Boulder Brush Facilities and not
the Tribal roads.
E-19 Summary: “Any pavement, curb/gutter/sidewalk, culverts, utilities, traffic control-related
infrastructure, as well as any other infrastructure within the County-maintained road right-of-way
that is damaged by the Project shall be replaced to its original condition or better to the satisfaction
of the County Department of Public Works,” and Project will need to apply for encroachment
permit for County road closures.
E-19 Response: The comment regarding potential impacts to roads within County
jurisdiction is noted. The Developer will work with the County Department of Public
Works in the event that repairs to County roads are necessary as a result of Project
construction. The Boulder Brush Facilities are subject to a Major Use Permit from the
County and would therefore be subject to payment of Traffic Impact Fees.
E-20 Summary: Old Highway 80 is historic, and has its own criteria that must be followed when
repairing the roadway if it gets damaged.
E-20 Response: The comment regarding special considerations for Old Highway 80 is
noted. No impacts to Old Highway 80 have been identified as part of the NEPA process;
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however, the Developer will work with the County Department of Public Works in the
event that repair of that road is necessary as a result of Project construction.
E-21 Summary: The County recommends revising MM-TRA-2 in the Traffic Impact Analysis
(Section 8) to address site inspections and repair to roadways Off-Reservation. County should
be involved.
E-21 Response: The Traffic Impact Analysis and EIS evaluate potential impacts to County
roads; updates to the traffic analysis in the TIA and EIS do not result in new impacts or
recommended mitigation; and the Boulder Brush Facilities are subject to a Major Use Permit
from the County and would therefore be subject to payment of Traffic Impact Fees. The
collection of Traffic Impact Fees is a County program for repair and maintenance of roads
as a result of construction projects. Please refer to Responses to Comments E-18 and E-19.
E-22 Summary: The commenter recommends language be added to reference County regulations
and requirements regarding operational noise, including the County’s Wind Ordinance.
E-22 Response: These impact indicators include the County’s regulations that apply to
development Off-Reservation, as requested; refer to the EIS Section 4.10.1. As stated in the
EIS, the County Wind Ordinance does not apply on the Reservation; however, it was used to
evaluate effects on Off-Reservation receptors. Refer also to Response to Comment E-3.
E-23 Summary: Project noise spill over at LT-5, LT-11, LT-12, and LT-13 may lead to
exceedance of noise levels per County standards. Please clarify.
E-23 Response:
The commenter asked for clarification whether there would be County noise standards
exceedances at locations other than LT-1 and LT-10. The County Noise Ordinance
(ORDINANCE NO. 9962 (N.S.)) is not applicable to projects on Tribal lands; however,
the NEPA document used the County standards in SEC. 36.404 of the County Noise
Ordinance to assess noise spill over at Off-Reservation receptors. Aggregate Project
operating wind turbine noise spillover magnitude depends on received wind speeds at hub
height. Exceedances would depend on proximity of a pre-existing noise-sensitive receptor
(i.e., residence) within County jurisdiction per the County’s 60 dBA CNEL (or baseline
CNEL + 10 dBA).
Figures 4A, 4B, 5A, 5B, 6A, and 6B from the AAR (included as Appendix K-1 of the Final
EIS) depict for a variety of noise assessment criteria where (and under what average hubheight wind speed conditions) predicted aggregate Project wind turbine operation noise
may spill over onto Off-Reservation lands that include private lands under County
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jurisdiction. The County’s noise level guidelines vary based on the zoning designation of
the property under County jurisdiction. The analysis considered the County’s guidelines
of 60 dBA CNEL (or 10 dB over the existing CNEL), as a protective guideline. Table 13a
of the AAR shows predicted CNEL from wind turbine operation is less than 60 dBA
CNEL, and the “Final EIS Noise Response to Comments Addendum Memo” (Noise
Addendum Memo; refer to Appendix K-2 of the Final EIS) indicates that due to the newlymeasured LT-10 baseline of 48 dBA CNEL, the predicted 58 dBA CNEL at this
representative position would not exceed the County’s existing + 10 dBA CNEL criterion.
Figures 4A and 4B of the AAR show that on private parcel(s) under County jurisdiction
northeast of LT-10, north of the Campo Reservation, predicted wind turbine operation
noise levels could reach 60 dBA CNEL under average wind speed conditions of 9 meters
per second or greater. Per Figures 4A and 4B of the AAR, private lands under County
jurisdiction near LT-1, LT-5, LT-11, LT-12, and LT-13 are not anticipated to be exposed
to 60 dBA CNEL from operation of the Campo Wind Project wind turbines. Tables 14a
and 14b and Figures 5A, 5B, 6A, and 6B of the AAR indicate that private lands under
County jurisdiction near LT-1 and LT-10 could experience wind turbine operation noise
levels that exceed (under sufficiently high average wind speeds at hub height) County
daytime and/or nighttime hourly thresholds (50/45 dBA Leq, respectively) that are assessed
at the property line. Also, under sufficient average hub-height wind speeds, Figures 5A,
5B, 6A, and 6B of the report display that a small area of the private land north of LT-12
may be exposed to Campo Wind Project turbine noise exceeding these County hourly Leq
thresholds. Similarly, Figures 5A, 6A, and 6B of the report show that land to the east of
the Reservation north of LT-5 and south of LT-11 may also be exposed to wind turbine
noise level exceeding the hourly Leq limits under the indicated wind speed conditions.
Tables 15a and 15b of the report show that the difference between predicted C-weighted
wind turbine noise and the A-weighted Residual Background Sound Criterion is greater
than 20 dB at the proximity of LT-1 and LT-10. Figures 7A and 7B of the report illustrate
that this 20 dB difference is also predicted to occur over certain private lands under County
jurisdiction for the indicated average hub-height wind speeds.
E-24 Summary: It is unclear if impacts from noise to APN 609-050-15-00 were analyzed. Clarify
noise impacts to this location.
E-24 Response: Figures 5A, 6A, 6B, and 7A from the AAR, included as Appendix K-1 of
the Final EIS, show visually for a variety of noise assessment criteria where (and under
what average hub-height wind speed condition) predicted aggregate Project wind turbine
operation noise may spill over onto this parcel. In particular, Figure 5A of the AAR shows
that the northwestern area of the subject parcel may experience Campo Wind Project wind
turbine noise in excess of 50 dBA hourly Leq, the County’s daytime property line threshold,
when the average hub-height wind speed is 10 meters per second. At night, and as displayed
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in Figures 6A and 6B of the AAR, the 45 dBA hourly Leq limit may be exceeded over a
portion of the subject parcel at average hub-height wind speeds as low as 7 meters per
second. In Figure 7A of the AAR, the difference between predicted C-weighted wind
turbine noise and the A-weighted Residual Background Sound Criterion is greater than 20
dB over a portion of the subject parcel when average hub-height wind speeds exceed
8 meters per second.
E-25 Summary: Commenter states that turbine sites should be selected to specifically reduce
impacts to off-Reservation receptors and that mitigation should be included to ensure these offReservation noise impacts are reduced.
E-25 Response: The AAR evaluates two alternatives for potential wind turbine generator
layout: one with 76 turbines (which is 16 more turbines than would be constructed under
the proposed Project), and one with 48, the latter of which represents a scenario for which
turbines would be installed at 48 locations, not 60 locations as allowed under the terms of
the Campo Lease. Thus, the acoustical analysis of the proposed Project is conservative and
actual impacts are expected to be less than disclosed in the EIS. It should be noted that the
County setback requirements are not applicable on the Reservation; however, a 1/4-mile
setback has been determined by the Tribe to be adequate and adopted as part of the Land
Use Code. While the Land Use Code is not applicable to the Project, the terms of the
Campo Lease require a similar 1/4-mile setback for Project turbines which would reduce
adverse noise effects. The Draft EIS has accurately identified unavoidable, adverse impacts
related to noise and appropriately disclosed those impacts in Section 4.10.2 (Impact NOI1 and Impact NOI-3).
E-26 Summary: County Wind Ordinance requirements – Commenter recommends turbine sites
be selected to comply with County setback requirements.
E-26 Response: The County Wind Ordinance is not applicable to turbine siting on the
Reservation. For the Full Build-Out Project Alternative (1), the EIS evaluated the effects
of 76 turbine locations, which results in a conservative analysis that addresses a project
approximately 20% larger than the maximum number of turbines (60) contemplated under
the Campo Lease. The final selection of turbine sites and precise turbine locations would
be based on engineering feasibility, micro-siting, and consideration of environmental
effects, including Off-Reservation effects. Please also refer to Common Responses NSI-1
and TS-1 (Sections 2-1 and 2.19).
E-27 Summary: The commenter recommends a mitigation measure in the EIS stating that final
selection of turbine locations shall ensure that operational impacts are minimized on private lands.
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E-27 Response: The comment is noted. No additional mitigation is included at this time.
The ¼-mile setback required under the lease addresses proximity to turbines concerns,
including noise. Please refer to Response to Comment E-26 and Common Response TS-1
(Section 2.19).
E-28 Summary: The commenter recommends a C-weighted analysis as part of the noise analysis
in the EIS.
E-28 Response: The EIS and AAR (Appendix K of the EIS) already includes a C-weighted
analysis, per Section 6.4.3, as it compares predicted overall C-weighted wind turbine noise
levels with a Residual Background Sound Criterion per the County Ordinance 10262.
Please refer to Common Response LF-1 (Section 2-24).
E-29 Summary: The commenter suggests that if mitigation is not feasible at this time, the County
would appreciate input on final design with regard to turbine locations and impacts to noisesensitive land uses on County lands.
E-29 Response: The comment is noted. The locations of turbines on the Reservation are
not subject to County jurisdiction. The County has an opportunity to review the Project as
a whole through the CEQA process for which the County is Lead Agency. Refer to
Response to Comment E-26 and Common Response TS-1 (Section 2.19).
E-30 Summary: The commenter acknowledges shadow flicker and EMF in Section 3.12.3. The
County notes concerns by public regarding low-frequency noise generated by turbines.
E-30 Response: The comment is noted. Please refer to Common Responses EMF-1,
SHFL-1, and LF-1 (Sections 2.15, 2.18, and 2.24).
E-31 Summary: Comment is regarding setback requirements within County Wind Ordinance and
possible additional setbacks with Noise Ordinance; suggests turbine sites be selected to comply
with County setback requirements.
E-31 Response: The turbines would be located on the Reservation, which is sovereign land
and not subject to County jurisdiction, and as such the County setbacks are not applicable.
The Lease reflects the Tribe’s governmental decision that 1/4-mile setback is sufficient.
Please refer to Response to Comment E-26.
E-32 Summary: Commenter suggests adding discussion (already stated in Section 5.4) to clarify
that portions of the Project will be on private lands under jurisdiction of the County.
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E-32 Response: Section 5.4 has been revised in the Final EIS to clarify that a portion
of the Project, specifically the Boulder Brush Facilities, is located on lands under the
County’s jurisdiction.
E-33 Summary: Boulder Brush Facilities should comply with the County’s Grading Ordinance,
Watershed Protection Ordinance, and CGP. San Diego Municipal Storm Water Permit. Project
should consider implementing permanent Site Design, Source Control, Pollutant Control, and
Hydromodification Management in accordance with County’s BMP manual.
E-33 Response: The comment regarding the County’s stormwater regulations is noted.
The Boulder Brush Facilities are subject to approval of a Major Use Permit by the County
and associated County regulations as described by the commenter would be adhered to for
the Boulder Brush Facilities. The Campo Wind Facilities would adhere to applicable
federal regulations, including EPA and ACOE Clean Water Act requirements.
E-34 Summary: Closing comments from commenter.
E-34 Response: The commenter’s concluding remarks are noted. No further response is
warranted or provided.

3.6

Response to Comment Letter F

F-1 Summary: The comment encompasses the entire 2007 report from the Bethany Wind Turbine
Study Committee.
F-1 Response: The comment consists of an entire report for the 2007 undertaking of a
wind turbine study committee for a town in upstate New York. This report is non-scientific
and consists of a review of future turbine siting with recommendations to their town
council. While the report is noted, the commenter does not elaborate on the significance or
applicability of the report with respect to the potential environmental impacts of the Project
or the adequacy of the EIS. Refer to Common Response NSI-1 (Section 2.1) and TS-1.

3.7

Response to Comment Letter G

G-1 Summary: Introduction comment.
G-1 Response: The commenter’s introductory remarks and summation of key project
details are noted. Refer to Common Response NSI-1 (Section 2.1).
G-2 Summary: The Draft EIS fails to comply with NEPA’s requirement of an “informational
document.” According to the commenter, the Draft EIS fails by (1) segmenting the Campo Wind
Project from the Boulder Brush Facilities, (2) lacking a sufficient discussion of alternatives, (3)
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failing to describe all Project components, (4) failing to accurately describe the affected
environment, and (5) not disclosing, analyzing, or discussing mitigation for Project impacts.
Because of these shortcomings, the Draft EIS is deficient as a matter of law and its determinations
that it properly identifies and mitigates the Project’s significant impacts are arbitrary and
capricious, rendering the document inadequate for purposes of compliance with NEPA. A revised
Draft EIS should be prepared and recirculated.
G-2 Response: The comment provides an introduction to more specific comments that
follow. Refer to the common responses, specifically INT-1 (Section 2.2 regarding the
adequacy and purpose of the EIS, PD-1 (Section 2.3) regarding the Project description,
ALT-1 and ALT-2 (Section 2.6) regarding the alternatives analysis, INT-4 (Section 2.2)
regarding the adequacy of mitigation measures, and INT-2 (Section 2.2) regarding the
alleged need for supplementation. It should be noted that for the Full Build-Out Project
Alternative (1), the EIS evaluated the effects of 76 turbine locations, which results in a
conservative analysis that addresses a project approximately 20% larger than the maximum
number of turbines (60) contemplated under the Campo Lease.
G-3 Summary: Biologist Scott Cashen, Biologist Shawn Smallwood, and technical consultants
from Soil Water Air Protection Enterprise provided review of the Draft EIS. Their comments are
attached. “The BIA must respond to these consultants’ comments separately and individually.”
G-3 Response: The commenter’s introductory remarks regarding the identity of certain
biologists and technical consultants are noted. Specific responses are provided to the
comments referenced herein – refer to Responses to Comments G-5 through G-291.
G-4 Summary: Statement of interest; the commenter describes the interests of ABJC and its members.
G-4 Response: The commenter’s statement of interest is noted. The comment does not
raise specific issues related to the adequacy of the environmental analysis in the EIS. Refer
to Common Response NSI-1 (Section 2.1).
G-5 Summary: The Draft EIS fails to satisfy NEPA’s purpose and goals. Commenter describes
the requirements of NEPA analysis. “The DEIS for the proposed Project fails to comply with these
basic requirements” and fails to have robust alternatives. BIA fails to take a hard look at all the
impacts. BIA must revise and recirculate the Draft EIS.
G-5 Response: The commenter’s summation of NEPA law and summary claims regarding
the Draft EIS are noted. The comment, however, does not raise specific issues related to
the adequacy of the environmental analysis in the EIS. Please refer to Common Responses
INT-1 through INT-4 (Section 2.2) regarding the adequacy and purpose of the EIS and
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need for recirculation, PD-1 (Section 2.3) regarding the project description, and ALT-1
and ALT-2 (Section 2.6) regarding the alternatives analysis.
G-6 Summary: The Draft EIS fails as an informational document. The Draft EIS fails to address
the magnitude of impacts. The commenter states that the Project’s construction and operation will
cause numerous impacts to species, and that many of these impacts were not identified, disclosed,
analyzed, or mitigated in the Draft EIS.
G-6 Response: The comment is noted. Refer to Common Responses INT-1 through INT4 (Section 2.2) regarding the adequacy and purpose of the EIS. The comment’s summary
claims regarding BIA’s “fail[ure] to address the magnitude of the impacts that will be posed
by this Project” and failure to address certain impacts to species are addressed in Responses
to Comments G-7 through G-9.
G-7 Summary: The Draft EIS and appendices reference outdated, incomplete, or inaccurate
studies: (1) avian field surveys and risk assessment data were not provided, (2) some avian studies
are not scheduled to be completed until later this year, (3) survey reports from avian field studies,
vegetation studies, and raptor nest search results are not provided, and (4) eagle nest surveys are
outdated and results from those are not provided.
G-7 Response: The methods and results from the avian studies, vegetation mapping,
golden eagle surveys, and all other surveys are described in the BTR, Appendix H to the
Draft EIS. Section 3.5.2 of the Draft EIS references the BTR and its descriptions of the
studies. The commenter’s summary remarks of the detailed letters provided by Mr. Cashen
and Dr. Smallwood are noted. Specific responses are provided to the comments referenced
herein – refer also to Responses to Comments G-81 and G-83.
G-8 Summary: Commenter lists various species of birds for which the Draft EIS does not analyze
impacts. Commenter lists various plant species for which the Draft EIS allegedly does not analyze
impacts. Commenter lists various mammals, reptiles, and amphibians for which the Draft EIS
allegedly does not analyze impacts.
G-8 Response: Refer to Section 3.5.1 of the EIS and Chapter 2 of the BTR. The Campo
Wind Facilities are subject to federal regulations and are not subject to state or County
regulations. The Boulder Brush Facilities are analyzed according to federal, state, and
County regulations under a separate EIR. Refer to Common Responses INT-3 and NFP-1
(Sections 2.2 and 2.14). In addition, the comment is a summary statement of the
information provided by Mr. Cashen and Dr. Smallwood in their letters. Specific responses
to the Cashen and Smallwood letters are provided to the comments referenced herein –
refer to Responses to Comments G-9 and G-243.
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G-9 Summary: The Draft EIS fails to provide all information to inform the public on impacts to
all species that could be impacted by Project construction and operation.
G-9 Response: Focused survey reports are included as appendices of the BTR, which is
Appendix H to the EIS. Refer to Response to Comment G-8 and Common Responses NFP1 and INT-2 (Sections 2.14 and 2.2).
G-10 Summary: The Draft EIS fails to accurately describe the Project, reasonable range of
alternatives, or indirect effects from mitigation.
G-10 Response: The commenter’s summation of certain NEPA legal requirements is noted.
The comment, however, does not raise specific issues related to the adequacy of the
environmental analysis in the EIS; therefore, no additional response is provided or required.
It should be noted that for the Full Build-Out Project Alternative (1), the EIS evaluated the
effects of 76 turbine locations, which results in a conservative analysis that addresses a
project approximately 20% larger than the maximum number of turbines (60) contemplated
under the Campo Lease. Please refer to Common Response NSI-1 (Section 2.1).
G-11 Summary: The comment raises concerns regarding the Project’s access roads claiming the
Draft EIS does not include a map of access roads that would be constructed or modified, that the
width of existing roads is not listed and that the Draft EIS does not disclose the methods proposed
for road construction.
G-11 Response: The comment is a summary of the detailed letter provided by Mr. Cashen.
Details regarding the roads proposed, including construction, temporary and permanent
widths are provided in Appendix B Project Details of the EIS. Specific responses are
provided to the comments referenced herein – refer specifically to Response to Comment
G-66, which addresses impacts associated with roads, as well as Common Response PD-1
(Section 2.3).
G-12 Summary: Meterological (Met) towers. Location of towers is not disclosed.
G-12 Response: The location of the Met towers would be within the disturbance limits
provided in the EIS and would not drive any additional environmental consequences. The
comment is a summary of the detailed letter provided by Mr. Cashen. Specific responses
are provided to the comments referenced herein – refer specifically to Response to
Comment G-67, which addresses Met towers. Because the Met towers are described in the
EIS and the comprehensive disturbance limits are depicted, which would include
disturbance for the meteorological towers, the additional detail requested would not further
inform environmental consequences and would be unnecessary detail. Please refer also to
Common Response PD-1 (Section 2.3).
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G-13 Summary: The Draft EIS does not disclose location of water lines to O&M building, or
additional information.
G-13 Response: The comment is a summary of the detailed letter provided by Mr. Cashen
indicating that the water line location is not provided. Specific responses are provided to
the comments referenced herein – refer specifically to Response to Comment G-68, which
addresses the water line. Please also refer to Common Response PD-1.
G-14 Summary: Grading Plan. The Draft EIS fails to describe plans for excavating and dumping
soils during construction.
G-14 Response: The comment is a summary of the detailed letter provided by Mr. Cashen.
Specific responses are provided to the comments referenced herein – refer specifically to
Response to Comment G-69, which addresses the grading plan. Please also refer to
Common Response PD-1 (Section 2.3).
G-15 Summary: Decommissioning. The Draft EIS is vague in the terms, stating it was subject to the
Campo Lease, which was not provided. The Draft EIS states that the lease “may” include revegetation,
which opens the possibility of it not including revegetation. Revegetation details are absent.
G-15 Response: The comment is a summary of the detailed letter provided by Mr. Cashen.
Specific responses are provided to the comments referenced herein – refer specifically to
Response to Comment G-71. Decommissioning is described in the Draft EIS and Appendix
B, Project Details and will be subject to Decommissioning Plan. Decommissioning would
occur within the disclosed disturbance limits provided in the Draft EIS. Refer also to
Common Response PD-1 (Section 2.3).
G-16 Summary: The Draft EIS fails to consider a reasonable range of alternatives. The Purpose
and Need statement is arbitrarily narrow and precludes a sufficient alternatives analysis. The
commenter describes in detail NEPA’s requirements for Purpose and Need statements and asserts
those provided are unreasonably narrow.
G-16 Response: The comment is noted. An agency tasked with preparing an EIS must
prepare a statement that briefly specifies the underlying purpose and need to which the
agency is responding. This statement informs the agency’s review of alternatives to the
proposed action and guides its final selection.
An agency is accorded considerable discretion to define a project’s purpose and need. A
statement of purpose and need must not unreasonably narrow the agency’s consideration
of alternatives such that the outcome is preordained. Where the agency is tasked with
deciding whether to issue a permit or license, or whether to approve a lease, the statement
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of purpose and need may include “private goals” alongside statutory policy objectives. It
is the statutory goal that serves as a guide by which to determine the reasonableness of the
objectives outlined.
The EIS describes the primary purpose and need for the action to be authorization of
the Tribe’s lease of trust land consistent with federal laws and regulations governing
the leasing of Tribal trust lands and the federal trust responsibility to tribes. This
properly reflects the agency’s immediate objective, which was to respond to the Tribe’s
requested approval of a lease of land between the Tribe and Developer on the
Reservation. It also acknowledges that the lease and its authorization must comply with
federal laws and regulations governing the leasing of Tribal trust lands and the federal
trust responsibility to Tribes.
The EIS further recognizes that approval of the Campo Lease will satisfy several tribal
needs, including improving the economic conditions of the Tribe through lease revenue
and job creation, and utilizing the renewable wind resource. Lastly, an additional broader
purpose in considering approval of the Campo Lease was to increase national and tribal
renewable energy sources to increase federal energy independence and decrease
greenhouse gas emissions as encouraged by federal law and required by California law.
The purpose-and-need statement also permitted the agency to consider a range of alternatives
to the Project, including a full build out, a reduced intensity alternative, and a no action
alternative. It was adequately broad such that the agency’s decision is not foreordained. An
agency need not craft a purpose-and-need statement that is so broad that it requires
consideration of alternatives that are inconsistent with the overarching purpose of the proposal.
In addition, the commenter makes an inaccurate assertion with respect to BIA’s role in
approving tribal leases in suggesting that “for wind and solar leases, the BIA only defers to a
tribe’s determination whether the duration of the lease and compensation for the lease are in
its best interest not the overall lease generally.” To the contrary, BIA regulations state that
“[BIA] will defer, to the maximum extent possible, to the Indian landowners’ determination
that the [wind energy lease] is in their best interest” (25 CFR 162.566(b)). Refer also to
Common Responses ALT-1 and ALT-2 (Section 2.6) regarding alternatives analysis.
G-17 Summary: Reasonable Alternatives Omitted from Analysis. Commenter quotes and cities
NEPA’s requirements for a range of alternatives.
G-17 Response: The comment is noted. The comment summarizes NEPA law with respect
to alternatives analysis and does not raise specific issues related to the adequacy of the
environmental analysis in the EIS. Please refer to Common Responses ALT-1 and ALT-2
(Section 2.6) regarding the alternatives analysis.
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G-18 Summary: Commenter claims the Draft EIS “improperly eliminated primary alternatives”
and states that the Draft EIS purpose and need statement is too narrow, resulting in the dismissal
of potential alternatives.
The Draft EIS eliminates a mixed solar and wind alternative, suggesting that the developer would
not be willing to develop solar. “This violates NEPA’s requirement that alternatives cannot be
deemed infeasible simply because the project proponent does not like it or cannot implement it.”
The Draft EIS rejects an Off-Reservation wind project because it cannot be subject to lease by the
tribe. “NEPA prohibits rejecting an alternative simply because BIA would lack jurisdiction over
the alternative.” The Draft EIS rejects distributed generation due to its off-reservation requirement.
G-18 Response: The comment is noted. Please refer to Common Responses ALT-1 and
ALT-2 -1 (Section 2.6) addressing the scope of the alternatives analysis, including
distribution generation.
With respect to the Mixed Renewable Generation (Wind and Solar) potential alternative,
specifically, the commenter misstates that the alternative was eliminated from further
analysis because “the developer would not be willing to develop solar.” As the EIS
explains, a Mixed Renewable Generation (Wind and Solar) alternative was eliminated from
further consideration because it would not be permitted under the terms of the Campo
Lease, and thus would be infeasible to implement.
With respect to the Off-Reservation Location Alternative considered but eliminated from
further consideration, the commenter misstates that this alternative was rejected “simply
because BIA would lack jurisdiction over the alternative.” As explained in the EIS, this
alternative was rejected because it would also fail to satisfy a primary objective of the
Project: to bring economic benefits to the Reservation.
G-19 Summary: Alternative 2 only removes 12 of the turbines. Alternative 2 says it reduces
impacts to Biological resources, with only a slight decrease in acres but same impacts to
same species.
G-19 Response: The Draft EIS does not assert that Alternative 2 reduces impacts to specific
species, but rather that by reducing the footprint, biological resources in general (though
inclusive of Quino checkerspot butterfly habitat) would be less impacted. The reduced
footprint would also reduce any potential for discovery or effect to cultural resources. NEPA
does not require the alternatives analysis to be driven specifically by potential impacts to
biological resources, nor does it require that an alternative for each specific identified impact
be designed; rather, it requires that the EIS include a range of reasonable alternatives that
would avoid or minimize adverse impacts or enhance the quality of the human environment.
Furthermore, Alternative 2, the Reduced Intensity Alternative, was designed after identifying
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the potential impacts associated with Alternative 1, and specifically to avoid or reduce those
impacts. The comment is a summary of the detailed letter provided by Mr. Cashen. Refer to
Response to Comment A-2 (Section 3.1), Common Response ALT-1 (Section 2.6), and
Response to Comment G-76.
G-20 Summary: Summary of alternative comments.
G-20 Response: The concluding statement is noted. Refer to Responses to Comments G16 through G-18.
G-21 Summary: The Draft EIS impermissibly segments the Campo Wind Project from the
Boulder Brush Facilities. Commenter cities NEPA requirements of “connected project.”
G-21 Response: The comment is noted. Refer to Common Response PD-1 (Section 2.6)
regarding the Project description.
G-22 Summary: Continuation of previous comment. “In requiring agencies to analyze these types
of actions in the same environmental review document, the agency is prevented from segmenting
the project into multiple individual actions, each of which would have an insignificant impact, but
collectively would have a significant one.”
G-22 Response: The comment is noted. Refer to Common Response PD-1 (Section 2.6)
regarding the Project description.
G-23 Summary: Commenter cities multiple tests that have evolved in the courts for determining
whether projects were impermissibly segmented pursuant to NEPA and CEQ regulations.
G-23 Response: The comment is noted. Refer to Common Response PD-1 (Section 2.6)
regarding the project description.
G-24 Summary: “It would be completely irrational to undertake either project without the other.”
Both projects are connected actions.
G-24 Response: The comment is noted. Refer to Common Response PD-1 (Section 2.6)
regarding the Project description.
G-25 Summary: The Draft EIS notes that the projects are connected, but only considers the
Boulder Brush Facilities in passing and not a full evaluation. “A Quino Checkerspot Butterfly
survey is currently being performed on the Off-Reservation portion of the Project…” The Draft
EIS failed to evaluate impacts to the butterfly.
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G-25 Response: The comment alleges that the EIS “only considers the off-reservation Boulder
Brush Facilities in passing.” This is inaccurate. Refer to response to Comment PD-1. The
commenter also alleges that the Draft EIS was released prematurely since another year of
Quino checkerspot butterfly protocol surveys were being conducted as the Draft EIS was out
for public review. The Final EIS has been updated with the latest information regarding Quino
checkerspot butterfly subject to the USFWS Section 7 take process, including identification of
Quino checkerspot butterfly individuals during latest surveys within the Boulder Brush
Corridor. Refer to Common Response QCB-2 through QCB-6 (Section 2.8).
G-26 Summary: The Draft EIS fails to adequately describe the affected environment. Commenter
describes “pre-project environment” and baseline requirements.
G-26 Response: The comment is noted. The comment is a summation of certain NEPA
requirements and does not raise specific issues with the environmental analysis reflected
in the EIS. Existing conditions are included in Section 3 of the Draft EIS and Appendix H,
BTR. Existing conditions are constantly used in the analysis, such as circulation, land use
standards, lighting, noise levels, and visual characteristics. The analysis is based on how
the Project impacts would affect the area, compared to the pre-Project environment
(existing conditions). It should be noted that for the Full Build-Out Project Alternative (1),
the EIS evaluated the effects of 76 turbine locations, which results in a conservative
analysis that addresses a project approximately 20% larger than the maximum number of
turbines (60) contemplated under the Campo Lease.
G-27 Summary: The Draft EIS fails to adequately describe the affected environment for
biological resources. Commenter uses other surveys and biologists’ opinions on Quino
checkerspot butterfly.
G-27 Response: The comment is a summary of the detailed letters provided by Mr.
Cashen. Specific responses are provided to the comments referenced herein – refer to
Response to Comments G-85 and G-86 and Common Responses QCB-1 through QCB-6
(Section 2.8).
The Draft EIS does not fail to describe the importance of the Project Site to the Quino
checkerspot butterfly. The Draft EIS states that the Project Site includes suitable habitat
for Quino checkerspot butterfly, models potential occupied habitat, and includes adverse
effects. Additionally, BIA is currently consulting with USFWS under Section 7 of the
Endangered Species Act, which includes discussions regarding proper assessment of
impacts using USFWS’s latest assessment methods, and mitigation (refer to QCB-1
through QCB-6 for detailed information).
G-28 Summary: Commenter uses other surveys and biologists’ opinions on golden eagle.
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G-28 Response: The comment is a summary of the detailed letters provided by Mr. Cashen
and Dr. Smallwood. Each of these issues is discussed in detail in Common Response GBE1 (Section 2.9).
G-29 Summary: Commenter uses other surveys and biologists’ opinions on bats.
G-29 Response: The comment is a summary of the detailed letter provided by Mr. Cashen.
Refer to Response to Comment G-90 and Common Response ABC-1 through ABC-3
(Section 2.12).
G-30 Summary: Commenter uses other surveys and biologists’ opinions on California condor.
G-30 Response: The comment is a summary of the detailed comments provided by Mr.
Cashen. Refer to Response to Comment G-91 and Common Response CC-1 (Section 2.13).
G-31 Summary: Commenter uses other surveys and biologists’ opinions on jurisdictional waters.
G-31 Response: The commenter addresses the Draft EIS accounting of jurisdictional
waters. The comment is noted. The Final EIS and associated sections of the BTR have been
revised to clarify any inconsistencies, which did not result in any changes to the
significance conclusions presented in the EIS. The comment is a summary of the detailed
letter provided by Mr. Cashen. Refer also to Response to Comment G-95.
G-32 Summary: Commenter uses other surveys and biologists’ opinions on movement corridors.
G-32 Response: Contrary to the commenter’s assertion, the Draft EIS does not describe
the Project Site as outside of a migration corridor. The Draft EIS concludes that the Project
Site is “located within the Pacific Flyway general area that extends north–south between
North and South America. Based on the avian data collected for the Project and the site’s
location, habitat, and topography, large concentrations of migrating birds do not regularly
pass through the Project Area or immediate vicinity (Appendix H)” (Draft EIS, Section
3.5.2.4). Further, the Draft EIS states that the Project Site is part of a habitat linkage. The
comment is a summary of the detailed letter provided by Mr. Cashen, which is addressed
in Common Response WMC-1 through WMC-3 (Section 2.10).
G-33 Summary: The Draft EIS fails to disclose Project Site use by numerous special-status birds,
plants, animals.
G-33 Response: The commenter states that the Draft EIS fails to disclose use of the site
by numerous special-status species and does not provide any further details. Refer to
Response to Comment G-8. Refer to Section 3.5.1 of the EIS, Chapter 2 of the BTR, and
Common Response INT-3 (Section 2.2).
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G-34 Summary: The Draft EIS must disclose, analyze, and mitigate all Project impacts.
Commenter describes requirements of NEPA.
G-34 Response: The commenter’s summation of certain NEPA requirements is noted.
Refer to Common Responses INT-1 and INT-4 (Section 2.2).
G-35 Summary: The Draft EIS does not consider all of the Project’s significant and foreseeable
environmental impacts to biological resources and public health, among others. Violates NEPA.
G-35 Response: Refer to Common Response INT-1 (Section 2.2).
G-36 Summary: The Draft EIS fails to adequately disclose, analyze, and mitigate impacts to
Biological resources. Commenter mentions that MM-BIO-1 and MM-BIO-3 would not mitigate
permanent removal of habitat for Quino checkerspot butterfly. Commenter mentions several times
that conclusions and analysis are unsupported. The Draft EIS fails to fully analyze correct measure
for vegetation loss, invasive weeds. Commenter quotes biologists’ review of Quino checkerspot
butterfly habitat fragmentation. The Draft EIS does not include requirements to restore the site
following decommissioning.
G-36 Response: The comment is a summary of the detailed letter provided by Mr. Cashen,
which is addressed in Responses to Comments G-104 through G-131. Refer also to
Common Responses QCB-1 through QCB-6 (Section 2.8). Regarding decommissioning,
refer to Response to Comment G-132.
G-37 Summary: The Draft EIS lacks evidence to support its conclusion regarding golden eagles.
Commenter cites biologists’ review and opinions.
G-37 Response: The comment takes issue with BIA’s conclusion that the Project will not
have adverse impacts on golden eagles because their use of the site is low. The comment
goes on to summarize the detailed comments provided by Dr. Smallwood. Please refer to
Common Response GBE-1 (Section 2.9).
G-38 Summary: Vegetation. Commenter cites biologists’ opinions on fragmented habitat, dust,
hydrology, and erosion, including that there is unsupported evidence for the conclusions within
the Draft EIS.
G-38 Response: The comment summarizes comments provided by Mr. Cashen. Refer to
Common Response WMC-1 through WMC-3 (Section 2.10) and Responses to Comments G98 through G-101.
G-39 Summary: Jurisdictional waters. Mitigation is unsupported. Roads at grade not evaluated
properly. Mitigation fails to reduce impacts.
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G-39 Response: The comment is a summary of the detailed letter provided by Mr. Cashen.
Refer to Response to Comment G-102.
G-40 Summary: Other Avian Species and Bats. BIA did not provide estimates of collision risk
for other birds and bats. Commenter cites biologists’ opinion on 4,000 bird fatalities and 549
fatalities for hoary bat alone.
G-40 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12). Refer
to Chapter 6 of the BTR for revised mitigation measure MM-BIO-4. MM-BIO-4(c) was
revised for clarity, and does not reflect a change in the significance conclusion.
G-41 Summary: Special-Status Plants. Commenter restates that plants were not disclosed in the
Draft EIS and impacts were not analyzed.
G-41 Response: The BTR, Appendix H to the EIS identifies the existing vegetation cover
including plant species on the Project Site. The BIA has considered the information
currently in preparation for the purposes of the analysis under the California Environmental
Quality Act (CEQA), which includes state and local special status plants. The BIA has also
undertaken a review of state-protected and County-designated sensitive and special-status
species specific to the portion of the Project on private lands (within County jurisdiction).
Refer to Common Responses NFP-1 (Section 2.14) and INT-2 (Section 2.2).
G-42 Summary: Wildlife Corridors and Habitat Connectivity. “… The Draft EIS concluded,
without support, that the Project would not impact migratory birds or fragmented other habitats.”
G-42 Response: This comment is a summary of the specific comments provided by Mr.
Cashen (refer to Responses to Comments G-139 through G-153). Refer also to Common
Response WMC-1 through WMC-3 (Section 2.10).
G-43 Summary: Cumulative effects. The Draft EIS contradicts cited appendices on cumulative
effects of the Project. Commenter cites biologists’ opinions on cumulative projects and effects.
G-43 Response: This comment is a summary of the specific comments provided by Mr.
Cashen (refer to Responses to Comments G-154 through G-174). The Kumeyaay Wind
project was operational in 2005 and therefore this project would be considered a baseline
environmental factor and would not meet the definition of a cumulative project (refer to
Common Response CUM-1, Section 2.7). The Ocotillo Wind Project is outside of the
geographic scope for biological resources analysis as described in Section 5.7, Cumulative
Effects, of the BTR and as such, was not included in the cumulative projects discussed in
the BTR. These two projects are, however, included in Appendix N of the Draft EIS for
analysis of other environmental resources where these projects would contribute to a
cumulative impact to a resource.
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G-44 Summary: Additional mitigation issues. Commenter cites biologists’ review and
suggestions of missing mitigation measures. Biologist suggests and lists mitigation and monitoring
requirements that should be included.
G-44 Response: The commenter states that the Draft EIS does not disclose, analyze, and
discuss mitigation for biological resources; however, the comment does not identify which
impacts to biological resources, specifically, are inadequately mitigated. The comment is
a summary of the detailed letter provided by Mr. Cashen (refer to Responses to Comments
G-176 and G-210).
G-45 Summary: The Draft EIS does not mitigate the impacts enough for biological impacts.
G-45 Response: The commenter states that the Draft EIS does not disclose or analyze
mitigation for biological resources; however, they do not describe which biological
resources. The comment is a summary of the issues bulleted in Comment G-44.
G-46 Summary: Public Health. Valley fever.
G-46 Response: The comment regarding valley fever is noted. Refer to Common Response
VF-1 (Section 2.16).
G-47 Summary: Valley fever. Fails to provide dust control measures.
G-47 Response: The comment regarding valley fever is noted. Refer to Common Response
VF-1 (Section 2.16).
G-48 Summary: BIA fails to evaluate valley fever; conclusion is arbitrary and capricious.
G-48 Response: The comment regarding valley fever is noted. Refer to Common Response
VF-1 (Section 2.16).
G-49 Summary: Project conflicts with local land use plans. NEPA requires discussion of possible
conflicts with applicable land use plans. Inconsistent with Campo Band Land Use Plan. Conflicts
with East County Multiple Species Plan (draft form).
G-49 Response: The draft East County MSCP was considered in the BTR and is
considered in the County’s environmental review (EIR pursuant to the CEQA for the
Project). Please refer to MSCP-1 (Section 2.11) for additional information regarding
the draft East County MSCP. Regarding the applicability of Campo Land Use Plan and
other of the Tribe’s land use regulations, refer to Common Responses TR-1 and TR-2
(Section 2.25).
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Refer to Response to Comment G-64 regarding the Project’s consistency with the San
Diego County Resource Protection Ordinance (RPO). To the extent commenter suggests
BIA fails to implement all feasible mitigation measures for impacts on private land within
the jurisdiction of the County of San Diego: (1) the BIA lacks jurisdiction over these lands
and would be unable to enforce there (refer to BIA NEPA Guidebook, Section 6.4.6); and
(2) “[m]itigation of all adverse environmental impacts is not required to implement a
proposed action” (BIA NEPA Guidebook, Section 8.4.9).
G-50 Summary: Conclusion. Commenter restates that the Draft EIS fails as an information
document and violates NEPA.
G-50 Response: The commenter’s concluding statements are noted.
G-51 Summary: Commenter urges BIA to revise and recirculate Draft EIS.
G-51 Response: The commenter’s concluding statements are noted.
G-52 Summary: Introduction of commenter and review of the Project.
G-52 Response: The commenter’s introductory statements are noted.
G-53 Summary: Background on experience and qualifications of commenter.
G-53 Response: The commenter’s statements regarding their qualifications are noted.
G-54 Summary: Introduction on comments herein.
G-54 Response: The commenter’s introductory statements are noted.
G-55 Summary: Introduction: concerns with consultant deceiving members of the Tribe into
believing impacts on golden eagle and other species of special significant to Tribal traditions and
culture will be insignificant.
G-55 Response: The methods, results, impacts, and mitigation measures related to
biological resources provided in the EIS, including the BTR, are fully addressed in
accordance with the requirements of NEPA and BIA’s role as the NEPA lead agency.
Additionally, each comment provided in this comment letter is addressed herein. Refer to
Common Responses NSI-1 (Section 2.1) and GBE-1 (Section 2.9) and Response to
Comment G-59.
G-56 Summary: Scoping comments: unclear if Campo EPA and County accepted BIA’s
invitation to participate in EIS. No analysis of bats as requested in the scoping process.
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G-56 Response: The comment is noted. The commenter suggests that the scoping process
identified significant environmental issues that were not ultimately addressed in the Draft
EIS and that the cooperating agencies participation is not clear. Section 1.4 of the EIS
outlines the scoping process and identifies that the County and Campo EPA as cooperating
agencies were notified and attended the public scoping meeting. Appendix A to the EIS is
the Scoping Report, which was used to formulate the breadth of resources topics addressed
in the EIS. BIA is not required to treat all issues raised during the scoping process as
significant environmental issues; indeed, per CEQ regulation, one purpose of scoping is to
“[i]dentify and eliminate from detailed study the issues which are not significant…
narrowing the discussion of these issues in the statement to a brief presentation of why they
will not have a significant effect on the human environment or providing a reference to
their coverage elsewhere” (40 CFR 1501.7(a)(3)).
The commenter also raised potential impacts to bats as a specific issue for additional
analysis. Refer to Common Responses NFP-1 regarding non-federally protected species
and ABC-1 through ABC-3 regarding analysis of bats (Sections 2.14 and 2.12).
G-57 Summary: Lacking analysis of scoping comments for plants and animal species. No bird or
bat mortality rates or analysis.
G-57 Response: Appendix A (scoping report) discloses that the public wanted the EIS
to address impacts to special-status species that are not necessarily federally regulated.
While the EIS focuses on impacts to federally regulated biological resources, the EIS
does include analysis of potential impacts to other species that may be protected by state
and local laws and regulations. Refer to Common Response ABC-1 through ABC-3
(Section 2.12) regarding analysis of bats and NFP-1 (Section 2.14) regarding nonfederally protected species.
G-58 Summary: The comment states that Appendix C of the Draft EIS discusses the regulatory
setting, and quotes a portion of Appendix C.
G-58 Response: The citation to the Draft EIS Appendix C is noted.
G-59 Summary: Fails to comply with Land-Based Wind Energy Guidelines and the Eagle
Conservation Plan Guidance. The Draft EIS does not provide copy of Resource Development Plan.
G-59 Response: The comment is noted. The guidelines referenced in the comment are not
required that under federal law or regulation. The Eagle Conservation Plan Guidance
(USFWS 2013) aimed at clarifying expectations for acquiring take permits by wind power
projects, consistent with the 2009 Rule (50 CFR 22.26 and 22.27). The Project Site is
located in an area where there are few occurrences of eagles and the wind turbines would
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prove to be a low risk to the eagles. Because of the Project’s low risk to eagles, the
Developer is not pursuing an eagle take permit at this time. However, the Developer is
preparing a BBCS, which will help further reduce any risk to eagles by the Project.
That said, the Developer engaged USFWS to determine the appropriate methods early in
the process and implemented those study methods as agreed upon with USFWS, including
the recommendations set forth in the Land-Based Wind Energy Guidelines and the Eagle
Conservation Plan Guidance. Refer also to Common Response GBE-1 (Section 2.9).
Regarding the Resource Development Plan, under BIA’s leasing regulations, a Resource
Development Plan must be submitted to BIA before issuance of the ROD. Appendix C,
Section 1.1, of the EIS has been edited as follows to clarify this point. The plan must
describe the type and location of any permanent improvements the lessee plans to install
and a schedule showing the tentative commencement and completion dates for those
improvements. This information is described in the Draft EIS, including the locations of
76 turbine sites, of which only 60 are contemplated to be constructed under the terms of
the Campo Lease. A Resource Development Plan describing the 60 sites ultimately selected
will be submitted to BIA before the agency reaches a final leasing decision. Selection of
the final 60 sites will be based on, among other things, avoiding and minimizing effects to
sensitive resources and receptors as described in the Final EIS.
G-60 Summary: Campo Land Use Plan. Project not consistent with the Campo Land Use Plan.
G-60 Response: The comment is noted. The Campo Land Use Plan was developed to assist
in the guidance of land use and development decisions on the Reservation; however, it is
subject to modification at the discretion of Muht Hei Inc. and the Tribe’s General Council.
As stated in Section 4.8 of the Draft EIS, the Project is generally consistent with the Campo
Land Use Plan, and renewable energy projects are expressly allowed in all land use
categories if reviewed and approved by the Tribe’s General Council, as was the Campo
Lease. Per the terms of the Campo Lease, however, the Land Use Plan is not directly
applicable to the Project. Refer also to Common Response TR-2 (Section 2.25).
G-61 Summary: East County Multiple Species Conservation Program Plan.
G-61 Response: Refer to Common Response MSCP-1 (Section 2.11).
G-62 Summary: Because Off-Reservation facilities (Boulder Brush Facilities) are subject to the
East County MSCP, the Draft EIS needs to address compliance and consistency. The Draft EIS
does not provide discussion of the draft East County MSCP Plan.
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G-62 Response: Refer to Common Response MSCP-1 (Section 2.11). Section 2.15 of the
BTR (Appendix H to the EIS) has been revised to clarify how the East County MSCP was
considered in the analysis.
G-63 Summary: Fails to address requirements of the Planning Agreement.
G-63 Response: Please refer to Common Response MSCP-1 (Section 2.11).
G-64 Summary: Developer fails to implement all feasible measures necessary to protect and
preserve sensitive habitat, lands Off-Reservation. Sensitive species occur within the Project Site
Off-Reservation and the Draft EIS does not discuss.
G-64 Response: Since release of the Draft EIS, the Developer has made a minor
modification to the Boulder Brush Facilities, specifically the access road, in response to
Tribal Consultation to avoid resources. This modification also has the effect of reducing
the footprint and removing redundancy by co-locating the access road with the gen-tie
alignment. The crossing for wetlands through the Boulder Brush Corridor is minimized to
the extent practicable. The activities that result in impacts to RPO resources in the OffReservation portion of the Project Site fall under the permitted uses described in Section
86.604 of the RPO. The County of San Diego is preparing an EIR for the Project that
addresses all state and local regulations, including special-status species.
G-65 Summary: Project Description. No temporary versus permanent impacts in acreages
are provided in the EIS for all components.
G-65 Response: All disturbance limits for the Reservation components are
conservatively evaluated in the Draft EIS as permanent impacts. The Boulder Brush
Facilities are broken out by temporary and permanent impacts. Also refer to Common
Response PD-1 (Section 2.3).
G-66 Summary: Various commentary about road width and impacts associated with new roads.
G-66 Response: The Draft EIS Chapter 2, Project Description and Alternatives, as well as
Appendix B, Project Details, provide a clear, consistent, and comprehensive description of
the Project. The existing widths of roads varies. The location of the access roads would be
within the disturbance limits provided in the Draft EIS and would not drive any additional
environmental consequences. Refer to Common Response PD-1 (Section 2.3). To clarify
the distinction of vegetation management area widths: the 6-foot vegetation management
area is identified for On-Reservation access roads, whereas the 20-foot vegetation
management area is identified for Off-Reservation access roads.
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G-67 Summary: Met Towers. Commenter has various concerns with Met tower descriptions,
lights, and biological impacts from the Met towers. No maps to show roads and Met towers are
found in the EIS.
G-67 Response: The location of the Met towers would be within the disturbance limits
provided in the Draft EIS and would not drive any additional environmental consequences.
No new roads or other impact areas not identified in the EIS would be required. Refer to
Common Response PD-1 (Section 2.3). As described in Section 2.2.1 of the EIS, up to
three Met towers would be constructed within the Campo corridor on the Reservation. The
number and locations of Met towers were included in the evaluation of avian collisions as
a part of the proposed Project (refer to Section 4.5.2 of the EIS and Section 5.2.1 of the
BTR); therefore, the EIS complies with the USFWS recommendation of considering the
cumulative and direct impacts of all towers on migratory birds.
G-68 Summary: Water line. Too vague of a description and impacts of new water line. No map
of new water line.
G-68 Response: The Draft EIS adequately describes the new water lines proposed as part
of the Project. The location of the water lines would be within the disturbance limits
provided in the Draft EIS and would not drive any additional environmental consequences.
Maps are not required with significant narrative describing components of the Project.
Refer to Common Response PD-1 (Section 2.3).
G-69 Summary: Grading Plan. Cut and fill balance, exact locations, grading spoils location unidentified.
G-69 Response: The Draft EIS analyzes the impacts of grading activities during
construction and finds that due to the limited grading requirements, which would not
change the topography significantly or cause substantial erosion or permanent vegetation
loss, the proposed Project would not have an adverse effect. As stated in Appendix G,
Section 2.4.2.1, no cut material would be exported from the Project Site. Refer to Common
Response PD-1 (Section 2.3). The grading plan would provide details of grading within
the disclosed disturbance limits provided in the Draft EIS. Because the requested details
would occur either within the disturbance limits described in the EIS or at existing
regulated facilities, the requested additional detail would not drive any additional
environmental consequences.
G-70 Summary: Decommissioning. Commenter quotes the Draft EIS.
G-70 Response: The commenter quotes Draft EIS language regarding decommissioning.
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G-71 Summary: The commenter raises concerns regarding impacts associated with
decommissioning activities associated with the Project and states decommissioning information is
too vague to appropriately analyze impacts, including impacts to vegetation.
G-71 Response: Decommissioning activities are described in detail in Section 2.2.4 of the
Draft EIS and Section 1.4 of Appendix B (Project Description). The terms of the Campo
Lease and the requirements of the leasing regulations require, at the end of the term of the
lease, removal of Project improvements and restoration and reclamation of the leased
premises to substantially the same condition prior to the lease term. The Campo Lease was
approved by the Campo General Council in 2018. This clarifying text was added to Section
2.2.4 of the Final EIS. The process of NEPA and approval of the ROD by BIA would
include mitigation measures involving revegetation. Further detailed species lists are
located within Appendix H. MM-BIO-1 has been revised to include specific information
regarding restoration activities following decommissioning of the Project. If the Campo
Wind Facilities were to be decommissioned, a decommissioning plan would be prepared
and implemented. The BTR has also been revised to state that only locally available seed
will be used. The Draft EIS states that the Project Site would be restored to pre-project
conditions after decommissioning as required under the terms and conditions of the Campo
Lease. Refer to Common Response PD-1 (Section 2.3).
G-72 Summary: Project Alternatives. Commenter quotes EPA scoping comments.
G-72 Response: Refer to Common Response ALT-1 (Section 2.6).
G-73 Summary: Commenter provides a table for EPA recommendations to be considered in the
Draft EIS.
G-73 Response: Refer to Common Response ALT-1 (Section 2.6). Given the
comprehensive nature of BIA’s alternatives screening process as described in Common
Response ALT-1, and the BIA’s alternatives analysis, further analysis of additional
alternatives to the Project, including the EPA’s alternatives scoping recommendations,
would not provide more meaningful data on ways to lessen or avoid the Project’s
anticipated environmental impacts. Therefore, BIA has determined that the evaluation of
alternatives conducted in the EIS provides a range of reasonable alternatives as defined by
NEPA (40 CFR 1502.14) and that no further analysis of alternatives is warranted.
G-74 Summary: Project Alternatives. The Draft EIS does not provide enough evidence for why
alternatives were eliminated or not considered, nor why Alternative 2 was chosen besides its
similarity to Alternative 1.
G-74 Response: Refer to Common Response ALT-1 (Section 2.6).
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G-75 Summary: Proposed Project alternatives. The Draft EIS does not identify the biological
resources that would be avoided by Alternative 2.
G-75 Response: Section 4.5.2 of the Draft EIS analyzes Alternative 2 impacts to biological
resources, and describes which impacts are reduced under Alternative 2.
G-76 Summary: Biological resources avoided by Alternative 2; wetlands, jurisdictional waters,
and sensitive species.
G-76 Response:
1. The Final EIS has been revised to remove “unvegetated stream channel” from the
Riparian and Bottomland category. Section 2.3.2 of the Draft EIS states that for
Alternative 2, 12 turbines would be eliminated that have the potential to affect sensitive
resources, specifically biological resources, which includes unvegetated stream
channel. Therefore, the Draft EIS does provide a reason to believe that Alternative 2
was developed to minimize impacts to unvegetated stream channel, since it is a
biological resource.
2. The Final EIS has been revised to correct the numbering of Table 4.4-2 to Table 4.52a and to provide a subsequent table (Table 4.5-2b) showing the impacts by alternative.
Tables showing impacts to unvegetated stream channel have been updated in the Final
EIR and Final BTR due to minor modifications in the Project design. Based on design
modifications, Alternative 1 now has less impact on the jurisdictional resources on site
than previously analyzed.
3. The Quino checkerspot butterfly habitat model is based on the criteria stated in Section
4.5.2.5 of the BTR. It is based on all Quino checkerspot butterfly-related resources
mapped on the site since 2010. Alternative 2 would result in decreased impacts to
modeled Quino checkerspot butterfly habitat. Impact BIO-3 under Alternative 2 states
“The impacts from Alternative 2 would be similar to those under Alternative 1,
although reduced (approximately 191.58 acres of potentially occupied Quino
checkerspot butterfly habitat) because fewer turbines would involve a smaller footprint
and thus less disturbance.”
4. Comment noted; however, contrary to the comment, the Draft EIS does not state that
Alternative 2 was designed to reduce adverse effects to eagles.
5. Section 4.5.2 of the Final EIS under Impact BIO-3, Alternative 2, has been revised as
follows to clarify why Alternative 2 would reduce impacts to migratory birds and to include
recommended mitigation measures associated with Quino checkerspot butterfly:
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Alternative 2: Approximately 202 MW
The impacts from Alternative 2 would be similar to those under Alternative 1, although
reduced (approximately 191.58 acres of potentially occupied Quino checkerspot
butterfly habitat) because fewer turbines would involve a smaller footprint and thus
less disturbance. The Final EIS has been revised to clarify that direct impacts to birds
(e.g., active nests) protected under the Migratory Bird Treaty Act as a result of
vegetation clearing would be a potential adverse effect of Alternative 2, but would be
less than the Project (Alternative 1). Avian collisions with turbines or towers and/or
electrocution by overhead lines would be a potential adverse effect of Alternative 2,
although it would be reduced compared to the Project due to the reduction of turbines
and associated infrastructure. Direct and indirect impacts from Alternative 2 would be
reduced to less than adverse with implementation of MM-BIO-1 (General Avoidance
and Minimization Measures), MM-BIO-3 (Quino Checkerspot Butterfly-Specific
Avoidance, Minimization, and Mitigation Measures) and MM-BIO-4 (Avian-Specific
Avoidance, Minimization, and Mitigation Measures).
6. Under Impact BIO-4, Alternative 2 simply reiterates that the direct and indirect
impacts would be similar to Alternative 1, but that the overall footprint is reduced. It
does not state that it reduces an adverse effect to a less adverse effect.
In summary, Alternative 2 reduces impacts to Quino checkerspot butterfly modeled habitat
and migratory birds, which are all “sensitive biological resources.”
G-77 Summary: The commenters states NEPA’s requirements for content to be provided in the
List of Preparers.
G-77 Response: The commenter’s summation of certain NEPA requirements is noted.
G-78 Summary: The Draft EIS failed to provide qualifications of biologists.
G-78 Response: Appendix R to the Draft EIS lists the preparers of the Draft EIS and has
been updated for the Final EIS to include the qualifications of those individuals listed,
including the biologists. Allegations regarding Dudek’s qualifications are unsubstantiated.
G-79 Summary: Methodology and Scientific Accuracy of biological analysis.
G-79 Response: Refer to Common Response WMC-1 through WMC-3 (Section 2.10). In
addition, contrary to the commenter’s assertion, much relevant analysis was provided within
the BTR (refer to Sections 5.2, 5.3, 5.4, 5.6, and elsewhere. Additional project analysis has
been provided in Common Responses QCB-2 through QCB-6, GBE-1, WMC-1 through
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WMC-3, ABC-1 through ABC-3, and CC-1 (Sections 2.8, 2.9, 2.10, 2.12, and 2.13), and
incorporated into the BTR. The BIA has considered the study provided.
The commenter states that “the BTR cites Lopucki et al. (2017) to support its conclusion
that wind farms do not impact wildlife movement, habitat connectivity, or wildlife
corridors.” This is factually incorrect. The BTR actually states: “Studies have shown mixed
results when evaluating the long-term effects of wind facilities on terrestrial wildlife.
Lopucki et al. (2017) studied the effects of functioning wind projects on four terrestrial
animals: European roe deer (Capreolus capreolus), European hare (Lepus europaeus), red
fox (Vulpes vulpes), and the common pheasant (Phasianus colchicus). The study concluded
that: herbivorous mammals (roe deer and European hare) avoided wind farm interiors and
proximity to turbines; common pheasants showed a positive reaction to wind turbine
proximity; red fox had a neutral response to wind turbines; and there was no relation
between fox track density and turbine proximity (Lopucki et al. 2017).” The BTR now has
additional language to provide further analysis on the issue. Studies are mixed and are
dependent on the location and species studies. The conclusion remains unchanged—that
the site is unconstrained, receives use by more common and disturbance-tolerant species
like coyote (Canis latrans), minimal genetic flow is required to maintain populations, and
observed usage of similar sites by wildlife species, and therefore long-term adverse effects
are not anticipated.
The commenter notes that one of the species not affected in the Lopucki et al. (2017) study
is a common game species. This has no bearing, in that the other species in the study that
experienced no ill effect was red fox. The hypothesis that the pheasant is a common game
species is not raised by Lopucki et al. (2017) and is therefore conjecture on the part of the
commenter. In fact, all four species were found in and around the turbine farm at varying
levels – certainly enough to maintain genetic flow at a minimum. Additionally, it should
be noted that the baseline environmental condition includes human development, with
houses and associated infrastructure throughout.
G-80 Summary: The commenter states that the purpose of these surveys was not identified and
how the results would affect the analysis of the Project and the alternatives was not provided. The
commenter also states that releasing the Draft EIS prior to completion of the 2019 surveys
precludes the public from understanding the biological analysis. The commenter also states that
the Draft EIS does not explain how the survey results would be disseminated to the public.
G-80 Response: The methods section of the BTR states that data gathered from the avian
field surveys and assessment are a separate document and the surveys are not discussed
further. The BTR has been updated to include the methods of the avian field surveys. As
stated in the BTR, the results of the surveys were included in the biological analysis.
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In the methods section of the BTR, the report states that some of the avian studies will
continue into 2019.
Between 2017 and 2018, Dudek conducted avian field surveys (including raptor nest
searches, 30-minute point counts, and all-day eagle point counts). These avian field surveys
were adequate to provide a biological baseline to analyze impacts under NEPA. The avian
surveys continued in order to provide two full years of surveys to inform the Bird and Bat
Conservation Strategy. Any additional data collected after the release of the Draft EIS will
be included in the Final EIS.
The commenter states that the reports for avian field survey and vegetation mapping were
not provided.
The vegetation mapping methods and results are included in the BTR and not provided as
a separate report. Specifically, vegetation mapping methods are described in Section
3.2.1.1 of the BTR and the results are described in Section 4.2 of the BTR. Project impacts
to vegetation communities are described in Section 5.2 of the BTR. The results of the avian
surveys were considered in the impacts analysis and mitigation and have been incorporated
into the BTR.
The commenter states that there are no methods or results of raptor nest searches
Golden eagle aerial and ground nest searches are described in the BTR in Section 3.3.6
(methods) and Section 4.6.2 (results). Additional avian survey results and methods have
been added to the BTR in Sections 3.3.9 and 4.9. Also, refer to Common Response ABC1 through ABC-3 (Section 2.12) for additional information on birds.
The commenter states that there were not surveys conducted for special-status plants or
bats win the On-Reservation portion of the Project site.
As stated in Section 3.3.1 of the BTR there are no federally listed plants with a potential to
occur within the Project Site. While focused special-status plant surveys were not
conducted on the Reservation in 2018, rare plant surveys were conducted by AECOM in
areas that overlap the Project Site and no federally listed plant species were observed as
described in Section 3.3.1 of the BTR. With respect to bats, there are no federally regulated
bats with potential to occur on the Project Site. However, the results of bat surveys have
been added to the BTR in Sections 3.3.7 and 4.9.4. Please also refer to Common Response
ABC-1 through ABC-3 for additional information on bats.
The commenter states that asserting that surveys for least Bell’s vireo (Vireo bellii pusillus) and
southwestern willow flycatcher (Empidonax traillii extimus) were negative is allegedly false and
that negative surveys is the reason why additional surveys were not conducted in 2018.
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The BTR does state that 2018 surveys for least Bell’s vireo and southwestern willow
flycatcher were not conducted due to prior negative surveys. However, the BTR also states
that in addition to negative surveys there is a low potential for both species to occur and
the closest known records are far from the Project (approximately 25 miles for
southwestern willow flycatcher and 6 miles for least Bell’s vireo). The 2010 45-Day
Summary Report of the Protocol Surveys for Least Bell’s Vireo for the Campo Wind Energy
Project (AECOM 2010a) and 45-Day Summary Report of Protocol-Level Surveys for
Southwestern Willow Flycatcher for the Campo Wind Energy Project (ACOE 2010b) were
provided as attachments to the BTR and further describe the results of the survey as well
as assess the habitat for the species. No least Bell’s vireo was detected during the spring
2010 surveys (AECOM 2010a). The Biological Technical Report for the Shu’luuk Wind
Project Campo Indian Reservation (AECOM 2012) summarizes the results of these
surveys. AECOM (2012) states that there is a low potential for southwestern willow
flycatcher to use the biological study area for breeding, but a high potential to use the
biological study area as migration stopover habitat. The report further states that one
“Traill’s” flycatcher and four willow flycatchers (unknown subspecies) were detected
during surveys. AECOM (2010) states that the “Results of USFWS protocol surveys, other
project-specific avian surveys (i.e., 30-minute point counts, BASs, raptor nest searches,
and all-day eagle point counts), and publicly available data, do not suggest that the
southwestern willow flycatcher breeds within the BSA [biological study area] or immediate
vicinity. There is a low potential for the southwestern willow flycatcher to breed within or
adjacent to the BSA due to the presence of small and isolated, narrow riparian drainages.
The quality and extent of these riparian drainages on-site are not likely sufficient to support
breeding by southwestern willow flycatchers. While unconfirmed, the four willow
flycatchers (unknown subspecies) and the “Traill’s” flycatcher observed during the
migration season may have been the southwestern willow flycatcher subspecies migrating
through the area. Therefore, a high potential exists for southwestern willow flycatcher to
use the BSA and immediate vicinity as stopover habitat during migration. The BTR
analyzed previous survey results, suitable habitat, distance to the closest known record of
the species, and potential for species to occur within the Project Area, and therefore BTR
concluded surveys were not performed in 2018 due to low potential to occur. Also, refer to
Common Response ABC-1 through ABC-3 for additional information.
G-81 Summary: Lists of additional plants and animals that the Draft EIS failed to analyze.
G-81 Response: Refer to Common Responses INT-3 and NFP-1 (Sections 2.2 and 2.14).
G-82 Summary: Commenter states that survey reports for many studied resources were not
provided, that Quino checkerspot butterfly survey protocols were not followed, and that Bighorn
sheep surveys methods were not included in the survey report.
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G-82 Response: The methods and results for other federally regulated biological resources
are included in the BTR. Because these species are federally listed, survey reports are
provided for Quino checkerspot butterfly and least Bell’s vireo/southwestern willow
flycatcher as appendices to the BTR. The commenter does not provide a reason as to why
the Quino checkerspot butterfly surveys did not purportedly adhere to the USFWS protocol
and therefore no response can be formulated to the issue presented. The Project team have
been in constant communication with the USFWS regarding the proposed Project’s impacts
to Quino checkerspot butterfly and the USFWS has never indicated that the Quino
checkerspot butterfly surveys did not adhere to survey protocols. For clarity, footnotes have
been added to Table 2b in the Final EIS and include reference to the survey reports.
Dudek reviewed the proposed survey methodologies with USFWS during the October 10,
2018, kick-off meeting that initiated coordination with representatives from USFWS, BIA,
the Tribe, and Developer to discuss the Project, summary of surveys conducted to date, and
potential surveys based on impacts to habitat. At that time, USFWS verified that the Campo
Wind Facilities site and the Boulder Brush Facilities site were not suitable habitat for
Peninsular bighorn sheep (Ovis canadensis nelsoni). Therefore, according to USFWS,
surveys were not required. A discussion regarding the potential for Peninsular bighorn
sheep to occur on the Boulder Brush Facilities site also took place with the County and the
County deferred to USFWS’s determination. Based on input from USFWS, the BTR (Table
4 in Section 4.5) states that bighorn sheep was not expected to occur on the Project Site.
The Reservation is located in the inner-montane zone of San Diego County, west of the
desert slopes occupied by Peninsular bighorn sheep and approximately 6 miles (9.6
kilometers) from the western edge of the species’ known range (CDFW 2018a). The closest
California Natural Diversity Database occurrence is 3.6 miles northeast of the Project Site
within the Jacumba and In-Ko-Pah Mountains in more suitable habitat (CDFW 2018b).
The Reservation lacks the dry, rocky desert habitat preferred by this species. Initial surveys
for Peninsular bighorn sheep were conducted on the Boulder Brush Facilities site because
the surveys were initiated prior to getting confirmation from USFWS and County that
surveys were not required. Also, it is important to note that study area for the Boulder
Brush Facilities is less than 500 acres (not 2,000 acres).
G-83 Summary: The commenter states that Golden Eagle surveys were flawed, that surveys did
not adhere to the Land-Based Wind Energy Guidelines and Eagle Conservation Plan Guidance,
that surveys methods cannot be validated.
G-83 Response: Section 3.3.6.3 of the BTR and Table 2a has been revised to clarify the
dates of the eagle point count surveys, which is October through December 2017, and
October through November 2018. In addition, Dudek performed weekly 30-minute pointcount surveys at a minimum of 20 stations from September 8, 2017, through February 9,
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2018, and from July 18, 2018, through July 23, 2019. These methods were confirmed by
USFWS as providing an appropriate level of effort. This additional information has been
included in the BTR and in these Responses to Comments. All times of the year were
covered by the studies, covering all flight periods, so there are no critical flaws. The survey
methods do conform with the voluntary Land-Based Wind Energy Guidelines and Eagle
Conservation Plan Guidance in that the methods are flexible and we confirmed the methods
with the USFWS Migratory Bird Office and Eagle representative. While no nest searches
were performed, extensive transmitter data were collected by the U.S. Geological Survey
(USGS), resulting in continuous use data for most of the eagles in the study area.
Concentrations of data points would be easily analyzed and interpreted to denote nest
locations. This is a much more comprehensive method than pedestrian or helicopter
surveys when trying to determine nesting of eagles. Additionally, USFWS provided the
Project with maps of known eagle nests for analysis. Additional analysis has been included
in the BTR to augment the original analysis. Refer to Common Responses GBE-1 and
ABC-1 through ABC-3 (Sections 2.9 and 2.12) for additional information.
G-84 Summary: Quino Checkerspot Butterfly. The BTR does not provide contextual information on
the species to understand the relative importance of the Project Area. The comment provides additional
information about Quino checkerspot butterfly occurrences and background information.
G-84 Response: A full discussion of Quino checkerspot butterfly within the Project Site
is provided in Section 4.5.2.1 of the BTR and more detailed information is provided in the
Biological Assessment prepared for the Project, which the USFWS will use to inform their
decision on the biological opinion for the decision on the Project. Table 4 of the BTR has
been revised to state that the Project Site is located within the Campo Core Occurrence
Complex. Refer also to Common Responses QCB-1 through QCB-6 (Section 2.8).
G-85 Summary: The commenter brings into question the efficacy of the 2018 Quino checkerspot
butterfly surveys.
G-85 Response: A complete discussion regarding the 2018 and 2019 Quino checkerspot
butterfly protocol surveys, overlapping habitat, and consultation with USFWS is provided
in Common Response QCB-2 through QCB-6 (Section 2.8).
G-86 Summary: The commenter brings into question the Quino checkerspot butterfly surveys
conducted for the Boulder Brush Corridor and how the results of those surveys affect the Project,
and states that survey information conducted before release of the Draft EIS was not disclosed in
the Draft EIS.
G-86 Response: Section 3.5.2.2, Sensitive Species, of the Final EIS has been revised to
clarify that additional Quino surveys were conducted and the results of those survey
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efforts. The results of the Quino checkerspot butterfly surveys from 2019 in the Boulder
Brush Corridor did not affect the analysis or conclusions because adverse effects to Quino
checkerspot butterfly were identified and appropriate mitigation was provided in the
Draft EIS. Refer to Common Response QCB-2 through QCB-6 (Section 2.8) for
additional information.
G-87 Summary: The commenter states the habitat modeling performed to determine impacts to
Quino checkerspot butterfly were inappropriate and inaccurate and the steps taken under the
modeling processes were flawed.
G-87 Response: The commenter’s summation of Quino checkerspot butterfly habitat
model is noted. Refer to Common Response QCB-2 through QCB-6 (Section 2.8).
G-88 Summary: The commenter states that the BTR fails to define the process implemented to
exclude Quino checkerspot butterfly survey areas in 2018.
G-88 Response: The commenter’s summation of exclusion areas is noted. Refer to
Common Response QCB-2 through QCB-6 (Section 2.8).
G-89 Summary: The commenter states Quino checkerspot butterfly impact calculations are not
substantiated and reviewers of the BTR cannot validate impact estimates. The commenter also
summarizes impacts to suitable habitat for Quino checkerspot butterfly.
G-89 Response: Section 5.5.1 of the BTR has been revised to clarify the methods to
estimate impacts to modeled Quino checkerspot butterfly habitat. Additionally, Figure 15
of the BTR (Appendix H to the EIS) has been revised to include the Project footprint.
G-90 Summary: The commenter calls into question the methods used to analyze impacts to bats
and states evidence and reports relied upon for this analysis were not provided in the BTR.
G-90 Response: Acoustical bat surveys were conducted in 2011 for the Jewell Wind
Project. This survey is separate from the surveys conducted between 2011 and 2012 by
Dudek described in Section 3.3.7.2 of the BTR. No separate survey report was prepared
because the results of the survey were incorporated into the BTR. In addition to the one
acoustic detector used for the Off-Reservation portion of the site, bat data for the Project
is also available through previous survey efforts for the Shu’luuk Wind Project (AECOM,
May 2010–May 2011), Jewell Valley Wind Project (Dudek, September 2011–September
2012, part of which overlaps with the current Boulder Brush Facilities and used for the
Campo Wind Project analysis), and the adjacent Tule Wind Project (Dudek 2011).
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The BTR has been revised to include Section 4.9.3, Bat Data Analysis and Results, which
summarizes the data analysis and results of the available bat data, including information
on potential roosts. Additionally, Section 5.5 of the BTR has been revised to address
potential adverse effects to bats. Refer to Common Response ABC-1 through ABC-3
(Section 2.12) for additional information regarding bat surveys.
G-91 Summary: The commenter states that the BTR’s discussion of the California Condor
is insufficient.
G-91 Response: The comment states that information from the AECOM (2012) EIS was
not included. Section 4.5, Table 4, of the BTR has been updated to clarify that in 2007, a
condor flew within 4.8 miles of the Project Site. The comment also states that “it appears
highly probable that condors will pass through the project site during the 25-year life of
the Project.” While it is possible that they may pass through the area, it is not “highly
probable.” The commenter uses a statement in the AECOM EIS from 2012 the “Range of
the condor population in Baja California will extend across the International Border within
10 years” as evidence. In fact, the range of condor has not come close to the International
border 15 years after that prediction. Other than very few, brief forays north, condors in
Baja California stay near the Sierra San Pedro de Martir release site. California condors
require mountainous areas in which they can more readily use updrafts to provide lift
during foraging flights. Consequently, any future northward flights from the Mexican
population are expected to take advantage of the consistent updrafts along the Sierra Juarez,
which are located well to the east of the Project Site. Refer to Common Response CC-1
(Section 2.13).
G-92 Summary: Sensitive plant species. Found on Project Site, not analyzed in the Draft EIS.
G-92 Response: The comment states that the use of “sensitive,” “rare,” and “specialstatus” in the Draft EIS and BTR is misleading and that a number of sensitive plant species
have been detected on the Project Site. Section 4.5 of the BTR and Section 3.5.1 of the
Final EIS has been revised to clarify the definition of “special-status species” by adding
the following: “This report defines “special-status species” as those that are candidate,
proposed, or listed species under the federal ESA and species federally protected under the
Bald and Golden Eagle Protection Act.”. Refer to Common Response INT-3 (Section 2.2)
and NFP-1 (Section 2.14).
G-93 Summary: Multiple comments are provided regarding Golden Eagle, and the commenter
states that contrary to statements made in the Biological Technical Report prepared for the Project,
there are trees suitable for nesting on site; there are ample foraging opportunities on site; flight
occurrences are more frequent than reported; number of birds carrying transmitters was
misrepresented, and Golden Eagle data is limited. .
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G-93 Response: Although the coast live oak has proper height for bird nesting, the shrub
layer is poorly developed and dominated by a variety of introduced species, which are both
factors that decrease the likelihood of nesting. The BTR has been revised to clarify this
point. Golden eagle aerial-based nest searches and monitoring were conducted in 2010–
2011 (refer to Sections 3.3.6.1 and 3.3.6.2 of the BTR). Additionally, MM-BIO-4 would
recommend that the Project biologist conduct nesting bird surveys before vegetation
clearing if it is not practicable to conduct vegetation clearing outside the general avian
breeding season. If a nest is found, an avoidance buffer of 500 feet will be established. The
Project biologist shall monitor any active nest discovered on at least a weekly basis to track
the status of each nest. Vegetation clearing shall not take place within the avoidance buffer
until nesting is complete (i.e., nestlings have fledged or nest has failed), as determined by
the Project biologist. If clearing in a given area ceases for five or more consecutive days
during the nesting season, repeat nest clearance surveys will be conducted to verify that
new nesting locations have not been established. Table 5 in the BTR has been update to
match the Figure 13 series. Per the suggestion of the commenter, Section 4.6.2 of the BTR
was revised to explain that as of February 23, 2016, USGS has 15 eagles with active
transmitters and from February 2016 to February 2017 there were 18 eagles with active
transmitters. Common Response GBE-1 (Section 2.9) describes why the detection rates
for golden eagle on the Project Site are low and the potential for take of a golden eagle is
very low. Common Response GBE-1 provides additional information on golden eagle.
G-94 Summary: The commenter states that the Biological Technical Report and Draft EIS does
not adequately disclose information or analyze impacts related to raptors.
G-94 Response: The commenter’s summation claims lack of analysis on raptors. Section
4.9.2 of the BTR has been revised to include the data collected on raptors. Refer to
Response to Comment G-8 for additional information. All birds, including raptors, are
analyzed in accordance with the Migratory Bird Treaty Act in the Draft EIS. Also refer to
Common Response ABC-1 through ABC-3 (Section 2.12).
G-95 Summary: The commenter states there is a discrepancy in the data pertaining to Waters of
the United States in the Biological Technical Report. The commenter also raises questions
regarding a table footnote pertaining to temporary impacts.
G-95 Response: The commenter’s summation claims inconsistencies with jurisdictional
resources acreages. Table 3 in the BTR is a vegetation communities table and the 7 acres
was referring to the unvegetated stream channel only, not all of the waters of the United
States. Table 3 in the BTR has been revised; the general vegetation community/land cover
category for unvegetated stream channel has been modified to unvegetated stream channel.
Additionally, Tables 3 and 7 have been updated because the study area has been slightly
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modified since public review due to minor modification in the Project impact footprint.
The BTR has been revised to clarify temporary impacts from the road and include “recontouring” for restoration of unvegetated stream channel. Refer to footnote for Table 20a
(previously Table 8a) in the BTR. The changes identified are not a substantial change in
effects because the range and scope of the effects is not different.
G-96 Summary: The commenter summarizes responses to migrating birds and movement corridor.
G-96 Response: The comment is noted. Refer to Common Response WMC-1 through
WMC-3 (Section 2.10).
G-97 Summary: The commenter provides a list of 11 comments regarding specific concerns
related to biological resources and impacts that the commenter claims Draft EIS fails to analyze
or mitigate for.
G-97 Response: The comment is noted. Each of the 11 comments is responded to by the
comment number included in the comment letter. The following are responses to the 11
comments regarding impacts: (1) Refer to Common Response GBE-1 (Section 2.9); (2)
Refer to Common Response GBE-1; (3) Refer to Common Response ABC-1 through ABC3 (Section 2.10); (4) Refer to Common Response ABC-1; (5) Refer to Response to
Comment G-8 and Common Response INT-2 (Section 2.2); (6) Refer to Response to
Comment B-6; (7) Blasting is discussed in Section 4.10.2, which states: “Special, impulseproducing construction activities (blasting, rock drilling, rock crushing) are expected to
comply with the County impulse noise standard (82 dBA maximum measured sound level
Lmax)), and thus not yield adverse effects for distance NSLUs within County jurisdiction”;
(8) Refer to Common Responses ONE-1 and CUM-1 (Sections 2.4 and 2.7). As stated in
CUM-1 and described in Appendix N, a list of reasonably foreseeable, approved, and
pending projects (“Cumulative Projects”) within a 15-mile radius was developed through
consultation with the Tribe, BIA, and the County of San Diego, as well as a thorough
review of existing environmental documents for other projects in the cumulative study area
(Appendix N Table 1); Torrey Wind is within 15 miles of the Project and was evaluated in
the cumulative impacts analysis; (9) The description of the road widening is in the Project
components section of the EIS, which describes the various components of the Project.
These components are analyzed as a whole in the remaining sections; for example, all
impacts to vegetation communities, jurisdictional resources, RPO, etc. include this portion
of the Project; (10) The Draft EIS and BTR evaluate the Boulder Brush Facilities through
the lens of federal regulations. Boulder Brush Facilities are included in each of the
vegetation communities and jurisdictional resources tables. The County prepared a
separate EIR under CEQA that will further evaluate the Project as the Off-Reservation
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portion of Boulder Brush Facilities are within County jurisdiction, as stated in the Draft
EIS; (11) Refer to Item No. 10 above.
G-98 Summary: The commenters provides comments related to temporary impacts analyzed
under Impact BIO-1 in the Draft EIS, including Stormwater Pollution Prevention Plan
(SWPPP) compliance.
G-98 Response: The comment is noted. In response to this comment, the MM-BIO-1 has
been revised to clarify the responsibility for enforcement for stormwater pollution plan
(SWPPP) measures.
G-99 Summary: The commenters provides comment regarding vegetation impact under Impact BIO1 in the Draft EIS, including permanent impacts to biological resources and habitat fragmentation.
G-99 Response: The comment is noted. The permanent concrete foundation associated
with each proposed turbine foundation would be relatively small (approximately 70 feet in
diameter) and each turbine is unfenced. As described in Section 2.2.1 of the draft EIS,
where feasible, the existing network of On-Reservation permanent roads would be used to
access the Campo Wind Facilities during construction. In addition to the existing roads,
additional new roads would be constructed within the Campo Corridor on the Reservation
to provide access and circulation. Access road layout is similar for each alternative and
would involve approximately 15 miles of new roads. All of these roads, existing and new,
are anticipated to be used for access to the Campo Wind Facilities over the life of the
Project. Existing roads would be improved to accommodate construction equipment
delivery and access. It is anticipated that approximately 15 miles of existing roads on the
Reservation would need to be widened up to 40 feet during construction and reduced to 24
feet after construction. Likewise, the width of the new roads would be up to 40 feet during
construction and then reduced to 24 feet after construction. Access roads to generation
transmission (gen-tie) line structures would be approximately 16 feet wide. Therefore, the
maximum with of the roads post-Project would be 24 feet.
Pollinators are likely to travel the relatively minimal distances across the roads after
implementation of the Project, minimizing the extent to which habitat fragmentation affects
pollination and in turn the gene flow between plant occurrences. Seed dispersal by wildlife
is unlikely to be substantially affected by habitat fragmentation as a result of the Project.
Given that the Project will not include fencing or other barriers to movement and that traffic
along the access roads will be minimal and restricted by a speed limit, wildlife that could
disperse plant seeds are likely to continue to use and move freely throughout the Project
Area, including across the access road.
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One of the potential consequences of habitat fragmentation is the increase in non-native
plants associated with areas immediately adjacent to habitat that has been fragmented by
development (Alberts et al. 1993). MM-BIO-1 (g) requires the preparation and
implementation of a weed management plan, which will reduce the potential impacts that
an increase in non-native plants could have on biological resources.
The size of remaining habitat fragments also influences the extent to which a species is
affected by habitat fragmentation. Patch size is correlated with a reduction in reproductive
success, reduced colonization rates, and resources becoming increasingly scarce;
ultimately, the maximum population size of a species becomes restricted with decreasing
patch size (Rogan and Lacher 2018). However, the impacted areas on the Project Area will
only be fragmented across a relatively narrow area of disturbance and there are extensive
areas of land that remain undeveloped. In addition, for those native species that prefer edges
or less dense areas, including Quino Checkerspot butterfly, the disturbances result in
improved habitat conditions. Therefore, the Project minimizes the negative effects of
habitat fragmentation by maintaining large patch sizes of habitat on either side of the
Project Site.
G-100 Summary: The commenter provides comments on the indirect effects determinations made
in the Draft EIS.
The commenter summarizes comments regarding the BTR’s temporary indirect impacts. The
commenter cites a paragraph on temporary effects and states that fugitive dust, altered hydrology,
and increased erosion would not be temporary and would be on-going issues.
G-100 Response: The comment is noted. Temporary effects are defined as constructionrelated in Section 5.1 of the BTR. Thus, the specific paragraph cited by the comment is
specific to construction-related effects. The BTR does address long-term (or permanent)
indirect effects of dust, altered hydrology, and increased erosion separately. For example,
Section 5.2.2 describes the potential long-term effects of dust, altered hydrology, and
increased erosion on vegetation communities.
Additionally, the commenter states that MM-BIO-1 would not mitigate for these temporary
impacts (dust, altered hydrology, and increased erosion) and that the required plans that
would be implemented to reduce the effects of the impacts have not been prepared and
have not been vetted by the public. Future preparation of plans to mitigate impacts to
biological resources is common practice under NEPA as long as specific requirements of
the plan are outlined in the mitigation measure. The requirements of each plan are listed in
MM-BIO-1 in the BTR or the mitigation measures in the BTR have been revised to include
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more specific plan requirements. Performance standards for MM-BIO-1(e) and MM-BIO1(g) have been added to Chapter 6 of the BTR.
The commenter also states that the plans required in the mitigation measures that were
required for the Kumeyaay Wind Project site should be included as attachments to the EIS.
Providing plans for another project would likely confuse the reader. Mitigation measures
that allow for the development of future plans is appropriate under NEPA.
Furthermore, the commenters state that invasive weed issues are not limited to planting
invasive species.
The BTR does not make this assertion and in fact states the following in Section 5.2.2:
“Invasive plant species that thrive in edge habitats are a well-documented problem in
Southern California. Exotic plant species may alter habitats and displace native species
over time, leading to extirpation of native plant species and unique vegetation
communities, and loss of suitable habitat for special-status wildlife species. The
introduction of non-native, invasive animal species could negatively affect native species
that may be pollinators of or seed dispersal agents for plants within vegetation
communities.” Beyond restricting the use of non-native invasive species as described in
MM-BIO-1, MM-BIO-1 would also involve the preparation and implementation of a weed
management plan in order to avoid and minimize impacts from invasive species.
Section 2.2.3, Operations and Maintenance, states that access roads would be maintained
during O&M to prevent off-road detours due to ruts, mud holes, or other deterrents.
Additionally, during O&M, the facility would normally be staffed by up to 12 personnel
on a daily basis. Due to the limited number of humans that will be on the Project site during
O&M, trampling of vegetation by humans is not expected to be an adverse effect.
Refer to Common Response NFP-1 (Section 2.14) for a discussion of the scope of analysis
of potential impacts to biological resources.
Lastly, the commenter cites this statement in the BTR: “Additional Off-Reservation
impacts may occur on state and County resources as analyzed in the County EIR (County
of San Diego 2019).” The commenter continues to state that no citation is provided for
County of San Diego 2019.
The BTR has been revised to reference the analysis of the Campo Wind Project with
Boulder Brush Facilities that is currently being analyzed under CEQA by the County of
San Diego. Text has been revised to clarify that the County of San Diego is in the process
of conducting this analysis under CEQA, and that an EIR for the Project is currently in
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preparation. Materials, data and studies utilized in the preparation of the EIR under CEQA,
including the EIR BTR, were reviewed by the BIA as part of their evaluation and
consideration of the Project.
The BTR has been revised to include specific requirements of restoration activities
following decommissioning and provides performance criteria of what would constitute a
successful restoration project. Refer to Response to Comment G-77 for additional
information.
G-101 Summary: The commenter provides comments regarding soil Stabilizers and associated
potential impacts to water quality, wildlife, soils, and groundwater.
G-101 Response: The commenter’s summation of magnesium chloride is noted.
Magnesium chloride is anticipated to be used during construction as part of dust
suppression activities. Magnesium chloride is one of several environmentally preferred
compounds used in sensitive watershed and wetland areas. Magnesium chloride is not
classified as a hazardous material and is widely used in varying concentrations in food.
Magnesium chloride’s bioaccumulative potential and persistence has not been established
further by the EPA Toxic Substances Control Act. Any and all chemicals used during
construction and operation activities would be used within the permitted guidelines as
indicated on chemical product containers. Additionally, the application of the soil stabilizer
is not expected to enter bodies of water; specifically, mitigation measure MM-BIO-1 states
that application will be avoided immediately before a rain event.
G-102 Summary: The commenter’s summation claims scientific information is needed to support
the conclusion for road impacts jurisdictional aquatic resources (Impact BIO-2).
G-102 Response: Road impacts are addressed in the BTR, including both a description of
the existing conditions, proposed roads, and efforts to minimize impacts associated with
crossings, which includes Arizona crossings that are commonly used as an accepted road
crossing at channels, as well as the ACOE process to obtain permits to cross jurisdictional
waters. Mitigation measure MM-BIO-2 has been revised in the BTR (Appendix H to the
Draft EIS) to refer to the revised revegetation description provided in MM-BIO-1(e).
Additionally, the amount of truck trips is addressed in Section 4.9 of the EIS.
In the BTR, the Dudek 2019 reference refers to the analysis of the Campo Wind Project
with Boulder Brush Facilities that is currently being analyzed under CEQA. This reference
has been removed from the BTR and text has been revised to clarify that the County of San
Diego is in the process of conducting this analysis under CEQA, and that an EIR for the
Project is currently in preparation. Materials, data and studies utilized in the preparation of
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the EIR under CEQA, including the EIR BTR, were reviewed by the BIA as part of their
evaluation and consideration of the Project.
G-103 Summary: The commenter’s summation claims additional information for MM-BIO-2 is
needed related to direct effects determinations made in the Draft EIS.
G-103 Response: The comment is noted. Refer to Responses to Comments G-71 and G-102.
G-104 Summary: Special Status Wildlife Species (Impact BIO-3).
The commenter claims that the assertion that impacts to Quino checkerspot butterfly would be
reduced to less than adverse with implementation of mitigation measures is not supported by
an analysis.
G-104 Response: MM-BIO-3 requires that all the terms and conditions of the Biological
Opinion are implemented. Under the federal ESA, jeopardy occurs when an action is
reasonably expected, directly or indirectly, to diminish a species’ numbers, reproduction,
or distribution so that the likelihood of survival and recovery in the wild is appreciably
reduced. If the USFWS makes a jeopardy determination, the Project will not get an
incidental take statement or a Biological Opinion. Thus, by requiring the Project to get a
Biological Opinion for Quino checkerspot butterfly, the EIS ensures that the Project would
not diminish the number, reproduction, or distribution of Quino checkerspot butterfly so
that the likelihood of survival and recovery is appreciably reduced. Thus, a “no jeopardy”
determination by USFWS would ensure that adverse effects to the species would be
reduced to less than adverse. BIA has been working in close coordination with USFWS as
described in Common Response QCB-1 (Section 2.8).
Regarding the commenter’s assertion that the Draft EIS does not accurately map
occupied habitat:
Section 4.5.2 of the BTR describes in detail the historical occurrences mapped in or near
the Project Area as well as more recent habitat assessments conducted during the 2018
focused surveys. There are no published regulations on what constitutes “occupied
habitat,” and approaches to surveys differ from project to project depending on many
variables. Section 4.5.2.6 details the modeling approach for occupied habitat, which was
done in conjunction with input from USFWS and modeling on other projects.
G-105 Summary: The commenter states that issuance of a Biological Opinion does not guarantee
that the effects on Quino checkerspot butterfly would be less than adverse. The commenter also
states that the Final EIS should discuss the likelihood that MM-BIO-3 would be implemented,
enforced, and successful.
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G-105 Response: If the USFWS makes a jeopardy determination, the Project cannot move
forward as described in the Draft EIS and the USFWS would provide the BIA with
reasonable and prudent alternative actions that would reduce the adverse effect to the
species. Refer to Response to Comment G-104 for additional information on why issuance
of a Biological Opinion does reduce adverse effects to the species. Refer to Common
Response QCB-2 through QCB-6 regarding habitat mapping.
The measures described in MM-BIO-3 are subject to enforcement by the Campo
Environmental Protection Agency on the Reservation, and the County of San Diego for OffReservation areas. The Project’s Biological Opinion will be issued to BIA, and BIA will be
responsible for implementing the terms and conditions of the Biological Opinion. A Mitigation
Monitoring and Reporting Program will be prepared and adopted as a condition of the ROD.
The Mitigation Monitoring and Reporting Program will identify the timing/schedule of each
mitigation measure and the entity responsible for complying with the mitigation measure. The
Mitigation Monitoring and Reporting Program will also have a column that verifies the
mitigation measure has been completed and the date it was completed.
G-106 Summary: Indirect Effects Determination. The commenter’s summation of indirect effects
may directly impact Quino checkerspot butterflies and habitat is noted.
G-106 Response: Refer to Common Responses QCB-1 through QCB-6 (Section 2.8).
Also refer to Responses to Comments G-107, G-108, G-109, G-110, G-111, G-112, G113, G-114, G-115, G-116, G-117, G-118, G-119, G-120, G-121, G-122, and G-123.
G-107 Summary: Non-native weeds. The commenter’s states that the Draft EIS does not include
BMPs for colonization and spread of non-native plants.
G-107 Response: MM-BIO-1(g), which requires the preparation of a weed management plan,
has been revised to include a list of plan requirements, including an inventory and risk
assessment, annual surveys for weeds, success standards, adaptive management, and reporting.
G-108 Summary: Non-native weeds. The commenter’s summation of required weed management
plan is noted.
G-108 Response: The EIS and BTR, specifically MM-BIO-1, have been revised to include
measures and performance standards for the weed management plan.
G-109 Summary: The commenters states that habitat destruction caused by increased human
presence would occur following completion of the Project.
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G-109 Response: The commenter’s summation of off-road vehicle trails for the Kumeyaay
Wind Project is noted. The BTR states that the Project would not increase off-road vehicle
use since access to the Boulder Brush Boundary will be controlled by gates or other
measures to limit access to personnel. The Reservation will continue to be fenced except
at areas where linear features cross (roads, transmission lines, etc.). The Kumeyaay Wind
Project is a separate project. This Project has different enforceable measures.
G-110 Summary: The commenter states that the Fire Protection Plan (FPP) is designed to
suppress fires and thus would not address the adverse effects that fire suppression has on
biological resources.
G-110 Response: Implementation of an FPP prepared to the satisfaction of Campo
Reservation Fire Protection District (CRFPD) would reduce the risk of the accidental
ignition of fires during construction and operation. Implementation of the plan would not
suppress fires that are naturally started and thus would not suppress the natural fire regime.
G-111 Summary: The commenter states the Draft EIS does not provide enough detail on the FPP
and that more information is needed to evaluate the efficacy of the FPP.
G-111 Response: The Draft EIS evaluated fire hazard effects and has recommended MMBIO-1(h), which includes the development and implementation of an FPP prepared to the
satisfaction of CRFPD or equivalent in conjunction with the development of the Project.
The mechanism for FPP enforcement and funding would be the Resource Development
Plan between the Tribe and the Developer. Through the NEPA process and approval of the
ROD, BIA can require implementation of mitigation measures identified in the EIS.
G-112 Summary: The commenter states the Draft EIS does not identify a responsible party for
the FPP.
G-112 Response: Please refer to Response to Comment G-111.
G-113 Summary: The commenter states the Draft EIS does not identify mechanisms that would
ensure proper funding for the FPP.
G-113 Response: Please refer to Response to Comment G-110 and G-111. The FPP would
be prepared and reviewed by the CRFPD to ensure the FPP is prepared according to
CRFPD standards prior to project implementation; therefore, as the expert reviewing
agency, the CRFPD is responsible for ensuring the FPP’s efficacy. As a result, because
development and implementation of the FPP would be conducted in accordance with
CRFPD standards, its effectiveness as part of MM-BIO-1(h) is verified.
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G-114 Summary: The commenter states that the habitat fragmentation analysis related to riparian
habitat or other sensitive natural communities is limited.
G-114 Response: Refer to Response to Comment G-99.
G-115 Summary: Contradicts scientific evidence for habitat fragmentation. The commenter states
that roads can fragment habitat regardless of frequency of use.
G-115 Response: Refer to Response to Comment G-99.
G-116 Summary: The commenter states there is no additional analysis of habitat fragmentation.
G-116 Response: The BTR adequately addresses habitat fragmentation and wildlife
movement in Sections 4.8, 5.1, 5.2.2, 5.5.2, 5.5.3, 5.6, and EIS Section 4.5.2. Additionally,
Section 5 of the BTR has been revised to provide additional information related to habitat
fragmentation. Refer also to Response to Comment G-99.
G-117 Summary: The commenter noted that there was an error in the BTR related to area of
disturbance associated with the turbine pads.
G-117 Response: Section 5.5.3 of the BTR has been revised to state that each turbine
would be mounted on a concrete pedestal (approximately 20 feet in diameter and 6 inches
above grade) supported by a permanent concrete foundation (approximately 70 feet in
diameter and 10 feet deep).
G-118 Summary: Grading plan and habitat fragmentation: The commenter states that the
vegetation clearance will far exceed the BTR’s claim that it will be limited to a 20-foot by 20-foot
area for each turbine.
G-118 Response: Refer to Response to Comment G-117. Additionally, all of the impacts
within the limits of disturbance were considered to be permanent impacts, but it is likely
that the actual grading and fuel modification zones will be much less than estimated within
the permanent impact footprint.
G-119 Summary: The commenter states that the BTR does not analyze the specific effects of
habitat fragmentation on Quino checkerspot butterfly.
G-119 Response: Habitat fragmentation is addressed in Section 5.5.2 of the BTR.
Additionally, Section 5.5.2 of the BTR has been expanded to include a species-specific
discussion of the effects of habitat fragmentation on Quino checkerspot butterfly.
G-120 Summary: Habitat fragmentation effects on Quino checkerspot butterfly.
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G-120 Response: The Project Area is currently a mix of naturally vegetated and developed
lands. It has been noted by the USFWS that turbine blades themselves pose little to no risk
to Quino checkerspot butterfly that fly much closer to the ground. Additionally, the
addition of dirt roads within Quino checkerspot butterfly habitat will not cause them to
avoid the area, as they are known to prefer more open areas, including dirt roads and
margins. The potential for impacts come from direct construction impacts associated with
potential for take from crushing of larvae and egg clusters. There is little risk of vehicle
collision, non-native ant predation, or weed infestation affecting host plants resulting from
the Project. In addition to the proposed mitigation in the EIS, Section 7 consultation is in
progress with USFWS regarding those potential impacts. Please refer to Response to
Comment G-119.
G-121 Summary: The commenter’s summation describes subspecies analysis at three spatial
scales related to the Quino checkerspot butterfly.
G-121 Response: Metapopulations are described as a population of populations or a
regional group of populations. It is true that Quino checkerspot butterfly exhibit this
ecological structure. The commenter suggests that analysis should occur at the centimeter
scale, 1-kilometer scale, and several kilometer scale to account for metapopulations. At the
centimeter scale, the Project is analyzed regarding impacts to habitat and individuals.
Based on additional direction from the USFWS, we also analyzed impacts to Quino
checkerspot butterfly at the 1-kilometer scale. Since the overall population is
interconnected in that area, additional analysis to the entire population was not warranted,
nor is typical for a NEPA analysis. Refer to Common Responses NSI-1, QCB-1 through
QCB-6 (Sections 2.1 and 2.8).
G-122 Summary: Quino checkerspot butterfly: The commenter states that impacts to both larvae
and adults need to be evaluated.
G-122 Response: Refer to Common Responses QCB-1 through QCB-6 (Section 2.8).
Common Response QCB-2 through QCB-6 reiterates that Quino checkerspot butterfly
populations vary and low rainfall and other factors can cause larva to extend diapause and
delay emergence. Further, it would be speculative to attempt to analyze the effects to
larvae, which are nearly impossible to accurately count or determine current occupation.
Therefore, in consultation with USFWS, a model was used to assess impacts to Quino
checkerspot butterfly.
G-123 Summary: The commenter provides comments related to the Quino checkerspot butterfly
and associated habitat fragmentation during all life stages.
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G-123 Response: Refer to Responses to Comments G-120 and G-121 and Common
Responses QCB-1 through QCB-6 (Section 2.8).
G-124 Summary: Impacts to larvae of Quino checkerspot butterfly.
G-124 Response: The summary of Quino checkerspot larvae characteristics is noted. Refer
to Common Response NSI-1 (Section 2.1).
G-125 Summary: The commenter states that there would be adverse impacts on Quino
checkerspot butterfly larval movements.
G-125 Response: The Draft EIS (Section 4.5.4) and BTR (Section 5.5.3) acknowledge that
there would be an adverse effect on Quino checkerspot butterfly. Refer to Common
Responses QCB-1 through QCB-6 (Section 2.8).
G-126 Summary: The commenter claims that there would be an adverse impact on Quino
checkerspot butterfly larval movements and that in 2018 host plants were not mapped.
G-126 Response: In 2018 Dudek did conduct host plant mapping. Section 3.3.3 of the BTR
has been revised to clarify that host plant mapping occurred in 2018. Refer to Common
Responses QCB-1 through QCB-6 (Section 2.8) and Response to Comment G-125.
G-127 Summary: Impacts on adults (Quino checkerspot butterfly): The comment summarizes
reproduction characteristics of Quino checkerspot butterflies.
G-127 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-128 Summary: BTR conclusion has no analysis: The commenter’s summation claims there is
no analysis of effect on Quino checkerspot butterfly movement.
G-128 Response: Based on consultation with USFWS, an analysis buffer of 1 kilometer
was centered on each known occurrence (i.e., any historical Quino checkerspot butterfly
occurrence). This area of analysis is intended to cover all life phases of the species and any
movement requirements of the species to maintain interpatch connectivity. Refer to
Common Responses QCB-1 through QCB-6 (Section 2.8).
G-129 Summary: The commenters provides comments regarding new road construction and
potential habitat fragmentation to Quino habitat following Project implementation.
G-129 Response: The commenter’s summation of new road construction is noted. Refer
to Common Responses QCB-1 through QCB-6 (Section 2.8). The comment is incorrectly
stated. The fuel modification zone would be 20 feet on both sides of the road. Widening of
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roads will be reduced to 24 feet wide and edges would be restored. Section 5.5.2 of the
BTR has been expanded to include a species-specific discussion of the effects of habitat
fragmentation on Quino checkerspot butterfly.
G-130 Summary: The commenter states that indirect impacts resulting from the Project will
exacerbate direct impacts to habitat patches.
G-130 Response: The commenter’s summation of potential impacts due to weed invasion
is noted. The Final EIS and mitigation measure MM-BIO-1(g) in the BTR have been
revised to include measures and performance standards for a weed management plan.
G-131 Summary: The commenter states that weed invasion would result in indirect impacts to
Quino checkerspot butterfly habitat.
G-131 Response: The commenter’s summation of direct impacts due to weed invasion is
noted. The Final EIS and mitigation measure MM-BIO-1(g) in the BTR have been revised
to include measures and performance standards for a weed management plan.
G-132 Summary: The commenter states that decommissioning activities would result in impacts
to Quino checkerspot butterfly habitat for which mitigation is not provided.
G-132 Response: The comment is noted. The decommissioning process is included as part
of the Project and described in Section 2.2.4 and Appendix B of the Draft EIS.
Additionally, MM-BIO-1(e) has been revised to include specific information regarding
restoration activities following decommissioning of the Project. When the Campo Wind
Facilities are decommissioned, a decommissioning plan would be prepared and
implemented. Refer to Response to Comment G-71 for additional information..
G-133 Summary: Not supported evidence regarding Quino checkerspot butterfly: The commenter
claims that the effects of decommissioning are not supported because the EIS does not incorporate
any mitigation measures that require restoration of the area to pre-project conditions.
G-133 Response: MM-BIO-1(e) has been revised to include specific information
regarding restoration activities following decommissioning of the Project. When the
Campo Wind Facilities are decommissioned, a decommissioning plan would be prepared
and implemented. Refer to Response to Comment G-71 for additional information.
G-134 Summary: The comment summarizes golden eagle data and literature.
G-134 Response: Refer to Common Responses GBE-1 and NSI-1 (Sections 2.9 and 2.1).
G-135 Summary: The commenter states that the golden eagle population is declining.
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G-135 Response: Please refer to Common Responses GBE-1 and NSI-1 (Sections 2.9
and 2.1) and Response to Comment G-93. The area is not considered habitat for the
eagles due to the lack of proper nesting grounds; the risks of mortality with wind
turbines are therefore low.
G-136 Summary: The Draft EIS analysis of impacts to golden eagle is limited. The comment cites
the Draft EIS.
G-136 Response: The comment is noted. Please refer to Common Response GBE-1
(Section 2.9). The analysis goes beyond three sentences. The analysis of the eagles has
involved multiple studies. This statement is simply concluding the results from all the
analysis that has been done.
G-137 Summary: The commenter provides comments regarding impacts associated with eagle
collisions with turbines.
G-137 Response: The commenter’s summation of golden eagle collision and fatalities is
noted. Refer to Common Response GBE-1 (Section 2.9).
G-138 Summary: Habitat loss for golden eagles: The commenter claims there is no analysis of
habitat loss and degradation for golden eagles in the Draft EIS.
G-138 Response: Please refer to Common Response GBE-1 (Section 2.9) and Response
to Comment G-93.
G-139 Summary: The commenter provides comments related to effects on wildlife corridors and
habitat connectivity (Impact BIO-4) flyway impacts. The commenter quotes the Draft EIS.
G-139 Response: Refer to Common Response NSI-1 (Section 2.1).
G-140 Summary: No support of analysis: The commenter claims wildlife corridor conclusions
are not supported.
G-140 Response: Refer to Response to Comment WMC -1 (Section 2.10).
G-141 Summary: Movement impacts to birds: The commenter claims bird movement and
behavior would be modified by the Project.
G-141 Response: Please refer to Common Responses GBE-1, ABC-1 through ABC-3, and
WMC-1 through WMC-3 (Sections 2.9, 2.12, and 2.10).
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G-142 Summary: The commenter claims fatalities to birds from wind turbines have an adverse
impact to wildlife movement.
G-142 Response: Please refer to Common Responses GBE-1, ABC-1 through ABC-3, and
WMC-1 through WMC-3 (Sections 2.9, 2.12, and 2.10). The surrounding areas around
the Project Site are rural and undeveloped, providing similar foraging opportunities for
golden eagles. The proposed Project will not change the behavior because the surrounding
areas provides the similar terrain, foraging opportunities, and better nesting spots.
Additionally, a study conducted by WEST (2010) analyzed turbine collision risk to eagles.
This study included a comparison of the Tule Wind Project to other wind projects throughout
the United States, including two wind projects in California that had golden eagle observations.
The study concluded that there was a low risk of turbine collision for eagles.
G-143 Summary: Commenter quotes the Draft EIS. The comment cites literature from the BTR.
G-143 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-144 Summary: The commenter claims that the assertions that implementation of the Project
will not impact wildlife corridor movement are not supported by the studies cited in the BTR.
G-144 Response: Refer to Common Response WMC-1 through WMC-3 (Section 2.10).
G-145 Summary: Literature cited includes insufficient data to determine effects of wind energy
generation on movement of terrestrial wildlife. The commenter claims data are insufficient to
determine effects.
G-145 Response: Refer to Common Response, WMC-1 through WMC-3 (Section 2.10).
G-146 Summary: The comment summarizes literature cited by the BTR and provides comments
related to Mohave desert tortoise and other terrestrial wildlife.
G-146 Response: The Agha et al. (2015) document referenced was one of a number of
documents used to evaluate impacts to wildlife movement in and around a wind farm.
Species-specific studies show mixed results and conclude that there is need for more
research to assess the impacts of wind development, as stated in the BTR. However, the
numerous studies analyzed support an assumption that the Project operations would not
preclude movement for the number of more tolerant terrestrial mammal species that do
frequent the Project Area. While the tortoise is not a species that occurs on or near the
Project Site, there is a limited literature of studies of this type, and so the study was relied
upon as a surrogate for understanding future wildlife movements in the context of the
Campo Project. With respect to the Wyoming Game and Fish Commission Comment, the
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results of the study indicated that construction caused temporary displacement but use
increased afterward. The same could be said for any type of construction project – not just
wind farms. There are existing roads on site and again, the overarching message of the
analysis was that there are few studies regarding these effects, the results are mixed, and
they tend to affect species in pristine situations or those tied to large migration areas more
than those that are non-migratory or in more developed areas. In this case, the Project Site
is in a mixed open space/developed area with abundant roads and two highways. Further,
the large wildlife include more common species such as coyote, mule deer, and bobcat.
Further, as noted in Common Response WMC-1 through WMC-3 (Section 2.10), there is
other anecdotal evidence at other California wind farms of continued use by large
mammals. Refer to Response to Comment G-79 and Common Response WMC-1 through
WMC-3 (Section 2.10).
G-147 Summary: The commenter provides comments regarding indirect effects of noise on wildlife.
G-147 Response: The comment is noted. The comment cites the BTR. Refer to Response
to Comment G-149.
G-148 Summary: Analysis of indirect effects of noise on wildlife is not supported. The
commenter claims that conclusions regarding the effects of noise are not supported in the EIS.
G-148 Response: The BTR clearly sets outs the data obtained and reviewed and considered in
the analysis and the determinations as to impacts based on that data, scientific evidence, and
expert experience as it relates to the implementation of the Project. As such, the BTR and
summary in the EIS are not conclusory. Refer to Common Response NSI-1 (Section 2.1).
G-149 Summary: The commenter claims that the BTR does not identify species that may use
Project Site as a movement corridor.
G-149 Response: The BTR identified large mammals that may use the site as a movement
corridor, and also identified smaller wildlife that have potential to occur. The BTR and the
Draft EIS determined that the Project would not obstruct wildlife movement. The BTR also
evaluated noise as a disturbance and determined it is not anticipated to impact wildlife.
Also refer to Common Response WMC-1 through WMC-3 (Section 2.10).
G-150 Summary: The commenter states that the BTR does not adequately support claims that noise
would not affect special-status species. The commenter states that there is no basis for this conclusion.
G-150 Response: Please refer to Common Responses NFP-1 and WMC-1 through
WMC-3 (Section 2.14 and 2.10).
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G-151 Summary: The commenter claims the avoidance buffers identified in MM-BIO-4 do not
mitigate impacts to all other taxa.
G-151 Response: The intent of MM-BIO-4 is only to address potential direct or indirect
effects on birds; neither the BTR nor the Draft EIS states that it is intended to mitigate
potential noise impacts to other species.
G-152 Summary: The commenter states that noise impacts wildlife during the daytime.
G-152 Response: The statements (first paragraph in Section 5.6.2 in the BTR) to which
the commenter refers are presented in the context of those larger nocturnal species (such
as cougar and bobcat, as listed in the paragraph) that have relatively large home ranges, are
fairly mobile, and that are likely to use the site as a movement corridor. The statement is
not intended to address smaller, less mobile nocturnal species, such as a variety of rodents,
that would be impacted by daytime noise. Section 4.8 of the BTR notes that the focus of
the analysis of wildlife movement across the site is on larger mammalian species as well
as migrating birds. Section 5.5.2 provides an in-depth discussion of the potential adverse
effects of construction-related noise on special-status species.
G-153 Summary: The comment discusses permanent noise impacts on wildlife species,
specifically the noise generated by turbines.
G-153 Response: Refer to Response to Comment G-152 regarding the context in which
the statements in the BTR referred to by the commenter were made. While the commenter
cites a study that concludes that some species can be adversely affected by noise, the larger,
more mobile species that likely use portions of the site as a movement corridor are species
that have adapted to some degree to human activities in the region. Such species are not
expected to be substantially affected by the noise generated by operating turbines or by the
occasional activities associated with operations and maintenance crews. While the focus of
the BTR discussion on which the commenter refers is on the potential effects of noise
associated with O&M activities on those species anticipated to use portions of the Project
Site as a movement corridor, Neither the golden eagle nor Quino checkerspot butterfly
relies on sound to search for food or shelter; therefore, they are not expected to be adversely
affected by noise generated by the Project.
G-154 Summary: Cumulative Effects – Not consistent with BTR/Draft EIS: The comment states
that the cumulative projects addressed in the BTR are different.
G-154 Response: Refer to Response to Comment G-43.
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G-155 Summary: The commenter states that the Draft EIS and the BTR state different acreas for
the Torrey Wind site.
G-155 Response: The comment states that the cumulative impact acreages for the Torrey
Wind Project are incorrect. The reported acreage for Torrey Wind includes the actual
conceptual development footprint, not the entire project site as discussed in the NOP for
the project (2,041 acres). Appendix N of the EIS has been revised to reflect the conceptual
development footprint for the Torrey Wind Project, which is approximately 300 acres. The
BTR reported the correct acreage.
G-156 Summary: The Draft EIS includes Ocotillo Express Project, BTR doesn’t.
G-156 Response: The commenter’s claim of inconsistent cumulative projects is noted. The
cumulative area for the purposes of the BTR is described ecological boundaries based on
ecoregions (see Figure 16 of Appendix H to the EIS). The Ocotillo Express Project is not
located within the ecoregion of similar biological characteristics used to define that
cumulative area for the BTR. The Ocotillo Express Project is within the cumulative area
for other resource topics within the EIS.
G-157 Summary: The Draft EIS includes Kumeyaay Wind Project, BTR doesn’t.
G-157 Response: The Kumeyaay Wind project was operational in 2005 and therefore this
project would be considered a baseline environmental factor and would not meet the
definition of a cumulative project (refer to Common Response CUM-1, Section 2.7).
G-158 Summary: The Draft EIS relies on BTR, which did not have all cumulative projects.
G-158 Response: The commenter’s claim of inconsistent cumulative analysis is noted.
Refer to Responses to Comments G-43 and G-155.
G-159 Summary: The commenter states that implementation of the Project would increase
cumulative impacts associated with bird fatalities when considering other projects in the
cumulative project area.
G-159 Response: The commenter’s summation of cumulative impacts of bird fatalities is
noted. Refer to Common Responses ABC-1 through ABC-3, INT-3, and NFP-1 (Sections
2.10, 2.2, and 2.14) and Responses to Comments G-8 and G-43.
G-160 Summary: The Draft EIS provides no discussion or analysis for cumulative impacts to
collisions with wind turbines for birds and bats.
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G-160 Response: The commenter’s claim of cumulative impacts of bird and bat fatalities
is noted. Refer to Responses to Comments G-8 and G-43 and Common Responses ABC1 through ABC-3, INT-3, and NFP-1 (Sections 2.10, 2.2, and 2.14).
G-161 Summary: The comment states that the cumulative threat that wind projects pose to bats
is significant.
G-161 Response: Refer to Responses to Comments G-8 and G-43 and Common
Responses ABC-1 through ABC-3, INT-3, and NFP-1 (Sections 2.10, 2.2, and 2.14).
G-162 Summary: Appendix N – calculations: The comment quotes portions of the Draft EIS
cumulative analysis and states that the information provided is inconsistent.
G-162 Response: Refer to Response to Comment G-43. Furthermore, Section 4.7 of the
BTR describes the methods used to formulate the cumulative analysis for biological
resources and the vegetation categories are shown on Figure 16.
G-163 Summary: The comment states that all vegetation communities were lumped into a single
category for the cumulative analysis.
G-163 Response: Refer to Response to Comment G-162. The BTR and EIS identify the
cumulative projects and cumulative project areas as well as the acreages affected. The
commenter alludes to a potential for cumulative impacts to grasslands as omitted for the
EIS. Potential use of habitat including grasslands for golden eagle foraging is addressed in
the EIS; also refer to Common Response GBE-1 (Section 2.9).
G-164 Summary: The Draft EIS does not include support for conclusion of cumulative species
status plant species. The comment quotes portions of the Draft EIS cumulative analysis regarding
plants and states that the plant analysis was limited to federally listed plant species.
G-164 Response: Refer to Common Response NFP-1 (Section 2.14) and Response to
Comment G-8.
G-165 Summary: The comment quotes portions of the Draft EIS cumulative analysis
regarding golden eagle and Quino checkerspot butterfly and states that the habitat requirements
are over-simplified.
G-165 Response: The Draft EIS provides a comprehensive analysis considering all
research literature, field survey data, site-specific USFWS and USGS-provided data, sitespecific species modeling, georeferenced vegetation mapping, and historical data which
informed a detailed analysis of Golden Eagle and Quino checkerspot butterfly and the
cumulative impact assessment for these species. See the Biological Technical Report
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Sections 3, specifically sections 3.1, Literature Review; 3.2 Field Reconnaissance; 3.3.3,
Quino Checkerspot Butterfly Surveys and 3.3.6, Golden Eagle Aerial and Ground Nest
Searches; and Section 5, Project Impacts. Also refer to Common Responses QCB-1,
through QCB-6, and GBE-1 (Sections 2.1, 2.8, and 2.9).
G-166 Summary: The commenter interprets a statement in the cumulative impact analysis to
indicate that adjacent properties that are undeveloped would provide foraging habitat and
Quino habitat.
G-166 Response: The commenter’s summation of the purpose of the cumulative impact
analysis is noted. The cumulative study area for biological resources takes into account all
of the recent past, current and foreseeable future projects for purposes of the cumulative
impact analysis. Refer to Common Responses CUM-1, QCB-1 through QCB-6, and GBE1 (Sections 2.7, 2.8, and 2.9).
G-167 Summary: The commenter suggests that BIA conduct cumulative analysis according to
CEQ for Quino checkerspot butterfly and eagles. The comment states that the Project will have
significant cumulative impacts to golden eagle and Quino checkerspot butterfly.
G-167 Response: The Draft EIS addresses other considerations, Section 4.13, which
includes issues that were raised during the scoping period. Other issues identified during
the scoping process were addressed throughout the document in each of the resource
sections. Refer also to Common Response CUM-1 (Section 2.7).
G-168 Summary: Commenter quotes the Draft EIS – biological resources.
G-168 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-169 Summary: The comment states that the Draft EIS fails to comply with CEQ guidelines
regarding cumulative impacts to biological resources.
G-169 Response: The Draft EIS complies with CEQ cumulative requirements, as it
analyzed all cumulative projects and effects from those projects on wildlife. Section 4.14
and Appendix N, further discusses those impacts. Refer also to Common Response CUM1 (Section 2.7).
G-170 Summary: The comment states that the Draft EIS does not present information on the
minimization and mitigation measures for cumulative impacts.
G-170 Response: Cumulative analyses for each environmental resource topic, including
biological resources, is provided in the Draft EIS, Appendix N. The respective lead
agencies for each of the cumulative projects within their purview made determinations
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based on substantial evidence regarding the effectiveness of the mitigation measures to
reduce effects. Through the NEPA process, the lead agency will adopt a ROD and as part
of that, a Mitigation Monitoring and Reporting Program would be implemented to monitor
mitigation efforts and effectiveness, including for cumulative. Refer also to Response to
Comment G-105.
G-171 Summary: Performance standards, cumulative biological impacts. The comment states that
performance standards were not included in the Draft EIS.
G-171 Response: As a preliminary matter, NEPA does not necessarily require mitigation
measures to specify a certain performance standard, but rather requires sufficient detail to
meet NEPA’s “hard look” standard. That said, performance standards for MM-BIO-1(e)
and MM-BIO-1(g) have been added for clarity to Chapter 6 of the BTR and Appendix P
of the Final EIS.
G-172 Summary: Cumulative summary table – mitigation does not mitigate impacts. The comment
states that the mitigation provided for the proposed Project does not address cumulative impacts.
G-172 Response: Mitigation measures do include compensation for direct impacts to
biological resources, including Quino checkerspot butterfly and jurisdictional wetlands
(MM-BIO-2 and MM-BIO-3); therefore, mitigation is identified for cumulative impacts
listed in the table, contrary to the commenter’s assertion. All effects have been reviewed
and mitigation measures have been recommended where adverse effects were determined.
Refer also to Common Response INT-1 (Section 2.2).
G-173 Summary: Compensatory mitigation for biological impacts lacking. The comment states
that the Draft EIS does not require compensatory mitigation for species affected by habitat loss,
fragmentation, and degradation.
G-173 Response: As discussed in Section 4.5.2 of the Draft EIS and 5.5.3 of the BTR,
habitat fragmentation is not an adverse effect of the Project because the individual wind
turbine pads are relatively small and the total habitat loss would not be substantial. The
roads and the gen-tie line would not be fenced; therefore, wildlife would be able to continue
moving freely through these areas. The loss and/or degradation of habitat either under
federal regulation (e.g., wetlands or other waters of the United States) or used by federally
regulated species on the Project Site (refer also to Response to Comment G-8 regarding
which biological resources are assessed with respect to level of impact under NEPA) is
either small enough not to be considered adverse under NEPA or would be mitigated with
implementation of measures MM-BIO-1 through MM-BIO-3. Refer to Common Response
NFP-1 (Section 2.14) regarding non-federally protected species. MM-BIO-2 requires
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BIO-3 could also involve compensatory mitigation for loss of Quino checkerspot butterfly
habitat. As discussed in Section 5.7.1 of the BTR, projects within the cumulative impact
study area that have impacts to Quino checkerspot butterfly habitat would be required to
mitigate for these impacts through habitat mitigation and other measures specified during
the Section 7 process. In conjunction with the mitigation measures incorporated into the
Project, the cumulative impact on habitat for this species would be less than adverse.
Project and cumulative impacts on golden eagle habitat were not considered adverse due
to the small footprint impacts on foraging habitat for this species. Refer also to Common
Response INT-1 (Section 2.2).
G-174 Summary: Unsupported conclusion for cumulative impacts regarding biological
resources. The comment states that it is unclear how the Draft EIS concludes that the impacts
would not be cumulatively adverse.
G-174 Response: As discussed in the Draft EIS and BTR, the Project would impact habitat
potentially occupied by Quino checkerspot butterfly. As with this Project, other projects
within the cumulative impact study area that have impacts to Quino checkerspot butterfly
habitat would be required to mitigate for these impacts through habitat mitigation and other
measures required during the environmental review process. Additionally, if a project is
required to consult with the USFWS via a Section 7 or Section 10 process, additional
measures would be required for the project to reduce impacts to Quino checkerspot
butterfly. Therefore, the cumulative impacts would not be adverse to this species with
implementation of measures required during the environmental review process, and, if
applicable, during the Section 7/Section 10 process (also refer to Responses to Comments
G-104 and G-105). Similarly, impacts to federally protected wetlands associated with the
Project would not be cumulatively adverse with implementation of mitigation, as other
projects that may affect wetlands would be required to mitigate these impacts through the
federal permitting process with ACOE, similar to the proposed Project. Project and
cumulative impacts on golden eagle habitat was not considered adverse due to small
footprint impacts on foraging habitat for these species. Refer to Common Response NFP1 (Section 2.14) regarding non-federally protected species.
G-175 Summary: The comment lists several “overarching issues” regarding mitigation measures
and makes suggestions for incorporating them into the Draft EIS.
G-175 Response: Refer to Responses to Comments G-176 through G-187 and Common
Response INT-4 (Section 2.2).
G-176 Summary: The commenter quotes MM-BIO-1.
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G-176 Response: The commenter quotes MM-BIO-1 and therefore no response is
required. Please refer to Common Response NSI-1 (Section 2.1).
G-177 Summary: The commenter’s summation claims performance standards are not
incorporated in MM-BIO-1(d).
G-177 Response: Appendix P of the Draft EIS includes recommendation of a Fugitive
Dust Control Plan. Please refer to Appendix P for details on items incorporated into the
Fugitive Dust Control Plan, including the selection of stabilizers that must be as efficient,
or more efficient that the California Air Resources Board-approved soil stabilizers.
Additionally, a Mitigation Monitoring and Reporting Plan would be implemented after the
ROD is approved and published. Refer also to Response to Comment G-100 and G-101.
G-178 Summary: The commenter’s summation claims monitoring and reporting requirements are
not incorporated in MM-BIO-1(d).
G-178 Response: Please refer to Responses to Comments G-100 and G-177.
G-179 Summary: The commenter’s summation claims enforcement mechanism is not
incorporated in MM-BIO-1(d).
G-179 Response: Refer to Responses to Comments G-100 and G-177.
G-180 Summary: MM-BIO-1 proposes potentially “non-approved” soil binders for dust control.
G-180 Response: While a specific soil binder has not been selected at this time, the EPA has
evaluated the potential for contamination and associated effects of a number of dust
suppressants including soil-binding agents (EPA 2008). The study concluded that impacts were
limited, contrary to the commenter’s assertion. Additionally, any and all chemicals used during
construction and operation activities would be used within the permitted guidelines as indicated
on chemical product containers. Refer to Response to Comment G-101.
G-181 Summary: The commenter’s summation claims revegetation requirements in MM-BIO-1
are inconsistent.
G-181 Response: Performance standards for MM-BIO-1(e) and MM-BIO-1(g) have been
added to Chapter 6 of the BTR. Restoration of the disturbed areas will be required to obtain
40% native plant cover within a 2-year time frame while the weed management will ensure
that there is a no more than 10% increase in weed species.
G-182 Summary: MM-BIO-1: The commenter’s summation claims revegetation efforts do not
mitigate impacts for Quino checkerspot butterfly.
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G-182 Response: Performance standards for MM-BIO-1(e) and MM-BIO-1(g) have been
added to Chapter 6 of the BTR. Restoration of the disturbed areas will be required to obtain
40% native plant cover within a 2-year time frame while the weed management will ensure
that there is a no more than 10% increase in weed species. Together, these measures will
provide suitable habitat for Quino checkerspot butterfly.
G-183 Summary: The commenter comments on MM-BIO-2 – Jurisdictional waters and wetlands
compensation and quotes the Draft EIS.
G-183 Response: The mitigation measure in question is adequate for a NEPA analysis; it
also requires satisfaction of ACOE, which has regulatory authority over the impacted
resources and mitigation. A reference to MM-BIO-1 and the revised performance standards
have been included in MM-BIO-2.
G-184 Summary: The comment provides comments on jurisdictional waters and the efficacy of
compensatory programs.
G-184 Response: The commenter’s summation of permitting is noted. Refer to Response
to Comment G-183.
G-185 Summary: The comment states that MM-BIO-2 provides no assurances impacts
would be mitigated.
G-185 Response: The commenter’s summation of impacts to jurisdictional waters is noted.
Refer to Response to Comment G-183,
G-186 Summary: MM-BIO-4, seasonal avoidance: The comment addresses the buffers provided
in MM-BIO-4.
G-186 Response: The buffers provided in MM-BIO-4 are commonly used and accepted
by resource agencies. Refer to Common Response INT-1 (Section 2.2).
G-187 Summary: The commenter claims the Avian Monitoring Plan is insufficient.
G-187 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-188 Summary: The commenter claims the Avian Monitoring Plan requires site-specific studies.
G-188 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-189 Summary: The commenter claims the Avian Monitoring Plan requires statistical analysis.
G-189 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
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G-190 Summary: The commenter claims the Avian Monitoring Plan requires remedial actions.
G-190 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-191 Summary: The commenter recommends the BIA review scientific literature and work with
the USFWS to develop an Avian Monitoring Plan, or edit MM-BIO-4. The commenter also
suggests donating to hospital to treat birds.
G-191 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-192 Summary: MM-BIO 4(c) – commenter cites MM-BIO-4(c).
G-192 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-193 Summary: The comment claims that reporting is insufficient, and recommends reporting
of results to BIA, USFWS, other agencies, and the public.
G-193 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-194 Summary: The commenter states there are deficiencies with MM-BIO-4(c), including the
timeline to USFWS; 48 hours to contact is too long.
G-194 Response: Refer to Common Response INT-2 (Section 2.2), NFP-1 (Section 2.14) and
Response to Comment G-8 regarding non-federally protected species. MM-BIO-4(c) has been
revised from “listed species” to “federally protected species.” MM-BIO-4(c) states that deaths
of federally protected species will be reported to USFWS within 48 hours while USFWS will
be notified immediately if there are injuries to federally protected species.
G-195 Summary: The commenter addresses MM-BIO-4(c), making a suggestion for changes.
G-195 Response: Comment noted. The Project will monitor and collect data on all dead
or injured wildlife, not just federally protected species, through the implementation of its
Bird and Bat Conservation Strategy (BBCS). Further, the BBCS will outline measures to
take if injured wildlife is found. The Project does not propose to kill injured wildlife.
Instead, injured wildlife will be taken to a rehabilitator as appropriate. Refer to Common
Response INT-2 (Section 2.2).
G-196 Summary: The commenter states that the Draft EIS fails to disclose and analyze all feasible
mitigation measures.
G-196 Response: The commenter’s summation of bird and bat fatalities is noted. Refer to
Common Responses ABC-1 and NSI-1 (Sections 2.12 and 2.1).
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G-197 Summary: The commenter provides suggested mitigation measures for avian impacts.
G-197 Response: The commenter’s summation of mitigation measures for bird and bat
fatalities is noted. Refer to Common Responses ABC-1 through ABC-3 and NSI-1
(Sections 2.12 and 2.1).
G-198 Summary: The comment is a summary of micrositing.
G-198 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-199 Summary: The comment is a summary of a micrositing model.
G-199 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-200 Summary: The comment is a summary of micrositing model results in the Altamont Pass
Wind Resource Area.
G-200 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-201 Summary: The comment is a summary of data collected by Dudek and AECOM (2012).
The commenter quotes citations.
G-201 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-202 Summary: The commenter’s summary claims micrositing was not analyzed.
G-202 Response: Refer to Common Responses ABC-1 through ABC-3 and TS-1 (Sections
2.12 and 2.19).
G-203 Summary: The comment is a summary of micrositing in the Altamont Pass Wind Resource
Area and cites recommended wind-energy guidance documents.
G-203 Response: The comment is noted. Refer to Common Response NSI-1 (Section 2.1).
G-204 Summary: The commenter states that a micrositing analysis should be performed for birds
and bats which should then inform the siting of turbines.
G-204 Response: The comment is noted. Refer to Common Responses ABC-1 through
ABC-3 and TS-1 (Sections 2.12 and 2.19).
G-205 Summary: Suggests using previous surveys.
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G-205 Response: The commenter’s summation of modeling using existing survey data
is noted. Refer to Common Responses ABC-1 through ABC-3 and TS-1 (Sections 2.12
and 2.19).
G-206 Summary: The commenter suggestions that turbine operations should be curtailed at
certain times to avoid impacts to birds and bats.
G-206 Response: The commenter’s summation of curtailment is noted. Refer to Common
Responses ABC-1 through ABC-3 and NSI-1 (Sections 2.12 and 2.1).
G-207 Summary: The commenter suggests that the BIA should require implementation of the
American Wind Energy Association’s voluntary operating protocol to limit blade movement in
low wind speeds.
G-207 Response: The commenter’s summation of the American Wind Energy
Association’s voluntary operating protocol is noted. Project would implement the 2015
American Wind Energy Association’s operating protocol that suggests turbine blades be
feathered below manufacture turbine cut-in speeds to minimize potential impacts to bat
collisions. Refer to Common Responses ABC-1 through ABC-3 (Section 2.12).
G-208 Summary: The commenter suggests the project should implement post-construction
monitoring programs and adaptive management strategies to reduce long-term impacts to birds
and bats.
G-208 Response: The commenter’s summation of post-construction monitoring programs
is noted. Refer to Common Responses ABC-1 through ABC-3 and NSI-1 (Sections 2.12
and 2.1).
G-209 Summary: The commenter suggests implementing habitat protections used as
compensation for unavoidable impacts to birds and bats.
G-209 Response: The commenter’s summation of habitat protections used as
compensation for unavoidable impacts to birds and bats is noted. Refer to Common
Responses ABC-1 through ABC-3 and NSI-1 (Sections 2.12 and 2.1).
G-210 Summary: Conclusion of commenter.
G-210 Response: The commenter’s concluding comments are noted. Refer to Common
Responses INT-1 and NSI-1 (Sections 2.2 and 2.1).
G-211 Summary: The comment includes the commenter’s opinion of inadequacy of analysis.
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G-211 Response: The commenter’s concluding comments are noted.
G-212 Summary: The commenter introduces their comment letter on the Draft EIS and BTR.
G-212 Response: Refer to Common Response NSI-1 (Section 2.1).
G-213 Summary: The commenter states their qualifications.
G-213 Response: Refer to Common Response NSI-1 (Section 2.1).
G-214 Summary: The commenter notes that the map of Alternative 1 depicts 75 turbines,
precluding the knowledge of where the 60 turbines proposed would actually be located.
G-214 Response: Maps provided in the Draft EIS are of possible turbine locations and the
final locations will be chosen as part of the Resource Development Plan. The maps
presented offer a conservative analysis in that 76 turbine locations are presented, whereas
only 60 of those would be constructed. Refer to Common Response TS-1 (Section 2.19)
for detailed information on the final turbine siting process.
G-215 Summary: The commenter provides a list of project attributes that need to be described in
the EIS to assess impacts on wildlife.
G-215 Response: The EIS and Appendix B, Project Details, provide a comprehensive
description of the Project and figures in Appendices E Figures present the Project Site
within which all disturbances and facilities would occur. Refer to Common Response PD1 (Section 2.3).
G-216 Summary: The commenter describes the terrain features related to collision fatality rates
at individual wind turbines.
G-216 Response: Refer to Common Responses NSI-1 and TS-1 (Sections 2.1 and 2.19).
G-217 Summary: The comment states that the EIS needs to inform decision makers and the public
about where exactly the turbines are planned.
G-217 Response: Refer to Response to Comment G-214 and Common Response PD-1
(Section 2.3).
G-218 Summary: The comment states that the EIS needs to characterize anticipated changes to
terrain surrounding each wind turbine.
G-218 Response: The Draft EIS analyzes impacts for the turbine pads, access roads, and
other components. Refer to Common Response PD-1 (Section 2.3).
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G-219 Summary: The comment states that the EIS needs to characterize vegetation cover around
each wind turbine site.
G-219 Response: The vegetation surrounding each proposed turbine has been mapped and
both the existing conditions and impacts are discussed in Section 3.5, Section 4.5, and
Appendix H of the Draft EIS.
G-220 Summary: The commenter states importance of performing pre-construction baseline studies.
G-220 Response: Refer to Common Response NSI-1 (Section 2.1).
G-221 Summary: The commenter states that the golden eagle nest site surveys from 2010 to 2011
are outdated.
G-221 Response: Refer to Response to Comment G-83.
G-222 Summary: The commenter states that EIS presents no data, no summary of data, no results,
and no interpretation of results from the avian point count survey.
G-222 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12). Also
refer to Sections 4.9 and 5.5 of Appendix H of the Draft EIS, where the results of the avian
point-count survey have been added and analyzed.
G-223 Summary: No information about origin or attributes of golden eagle flight paths.
G-223 Response: The data are referenced in the Draft EIS and come from USGS surveys.
Refer to Response to Comment GBE-1 for more detail on the golden eagle analysis.
G-224 Summary: The comment states that the EIS needs to explain whether and how site-specific
data on bird behaviors were used to make turbine siting decisions for the two project alternatives.
G-224 Response: Avian considerations are but one of the factors taken into account when
siting turbines. The type of turbine, other biological factors (e.g., rare plant, vegetation
community, wetland and jurisdictional resources, and Quino checkerspot butterfly habitat),
cultural, noise, lighting, geologic, visual, FAA, wind resource and other factors play a part
in siting a wind farm. In this case, because there was a long history of biological data
acquisition on the Project Site, the Project team and engineers were able to proactively
review the previous Project iterations and compare those to the known resources to
minimize the effects to recourse while maximizing output (i.e., meeting Project objectives).
In addition, the flight data will be taken into account when preparing the BBCS for
USFWS. Refer to Common Response ABC-1 through ABC-3 (Section 2.12) and the
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revised Section 4.9 of the BTR for more information on avian analysis. Refer to Common
Response TS-1 (Section 2.19) for detailed information on the final turbine siting process.
G-225 Summary: The comment states that there are no 1-kilometer buffers depicted in Figure 7,
and that 1-mile buffers have a larger error rate in identifying birds.
G-225 Response: As stated in the BTR, a 1-kilometer radius was used for the eagle pointcount surveys. Figure 7 has been revised to show the correct buffer.
G-226 Summary: The comment states that the EIS needs to explain how a 1-mile buffer is
justifiable, with its high error rate.
G-226 Response: Refer to Response to Comment G-225.
G-227 Summary: The comment provides evidence of high error rate from 1-mile buffer.
G-227 Response: Refer to Response to Comment G-225.
G-228 Summary: The comment questions golden eagle point-count validity.
G-228 Response: Refer to Response to Comment G-225. Common Response GBE-1
(Section 2.9) also provides more detailed information on the golden eagle data analysis.
G-229 Summary: The comment states that the bat survey data are too old, outdated.
G-229 Response: The BTR has been updated to include an analysis of the bat data in
Sections 4.9 and 5.5.
G-230 Summary: The comment states that Dudek does not present sufficient data, analysis of
data, or interpretation of bat survey results.
G-230 Response: Refer to Response to Comment G-229.
G-231 Summary: The comment asks what the point of Appendix G is.
G-231 Response: The data presented are taken directly from the USGS Biotelemetry Data
for Golden Eagles (Tracey et al. 2016, 2017). This is the most comprehensive dataset
available and it includes real-time and continual data on each individual. Appendix G
provides the data in tabular form. Common Response GBE-1 (Section 2.9) provides more
detailed information on the golden eagle data analysis.
G-232 Summary: The comment states that telemetry positions in Appendix. G lack elevation data.
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G-232 Response: Refer to Response to Comment G-231.
G-233 Summary: The comment states that there is no analysis of data on Figures 8 and 13.
G-233 Response: The data provided on these figures are presented in the BTR, Appendix
H to the Draft EIS.
G-234 Summary: The comment states that more eagles use the study area than were captured by
USGS and fit with telemetry.
G-234 Response: Refer to Common Response GBE-1 (Section 2.9).
G-235 Summary: The comment states that Dudek does not consider the uncertainty of flight paths.
G-235 Response: Refer to Common Response GBE-1 (Section 2.9).
G-236 Summary: The comment states that none of the studies described by Dudek result in
any metrics.
G-236 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12). Also
refer to Sections 4.9 and 5.5 of Appendix H of the Draft EIS, where the results of the avian
point count survey have been added and analyzed.
G-237 Summary: The comment states that the EIS needs to provide survey data and analysis to
formulate conclusions of environmental effects of each project alternative.
G-237 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12) for a
summary of these surveys. Additionally, Section 3.3.9 of the BTR has been revised to
include the methods of the 30-minute point-count surveys, and Section 4.9 of the BTR has
been revised to include detailed information, analysis, and statistics from the 30-minute
point-count surveys. Common Response GBE-1 (Section 2.9) includes more details and
results regarding the golden eagle results and analyses.
G-238 Summary: The comment states that the EIS needs to explain how variation in species
composition was interpreted re: project suitability and layout.
G-238 Response: Please refer to Common Response NSI-1 (Section 2.1). Also, refer to
Common Response ABC-1 through ABC-3 (Section 2.12) and Sections 4.9 and 5.5 of
Appendix H of the Draft EIS, where the results of the avian point-count survey have been
added and analyzed to provide more information.

Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-125

RESPONSES TO COMMENTS

G-239 Summary: The comment states that the EIS needs to explain how variation in relative
abundance was interpreted re: project suitability and layout.
G-239 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-240 Summary: The comment states that the EIS needs to report how any measured metrics
from baseline studies related to attribute data ex. wind speed, cloud cover.
G-240 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-241 Summary: The comment states that the EIS needs to report the results of the hypothesis tests.
G-241 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-242 Summary: The comment states that the EIS needs to address survey coverage.
G-242 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-243 Summary: The comment states that the BTR makes mistakes about the number of specialstatus species.
G-243 Response: Please refer to Common Responses INT-3 and NFP-1 (Sections 2.2 and
2.14) and Response to Comment G-8. The list of species provided in the comment includes
both the on-Reservation and off-Reservation portions of the Project Site, whereas the text
in the comment taken from the BTR is specific to the off-site portions of the Project Site.
G-244 Summary: The comment states that the EIS needs to explain why/whether impacts at
Campo Wind would be lower than observed in Altamont Pass or elsewhere.
G-244 Response: Refer to Common Response NSI-1 (Section 2.1).
G-245 Summary: The comment states that the EIS needs to analyze displacement impacts.
G-245 Response: Refer to Common Responses ABC-1 through ABC-3, WMC-1 through
WMC-3, and GBE-1 (Sections 2.12, 2.10, and 2.9).
G-246 Summary: The comment states that the EIS needs to address displacement impact for 48
special-status species.
G-246 Response: Refer to Response to Comment G-243.
G-247 Summary: The comment states that the EIS needs to present predictions of collision impacts.
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G-247 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-248 Summary: The comment states that data are available for predictions of fatality rates and
that such predictions should be made.
G-248 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-249 Summary: The comment provides data that predict fatality rates for bats.
G-249 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-250 Summary: The comment provides hoary bat fatality rates.
G-250 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-251 Summary: The comment provides golden eagle fatality rates.
G-251 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
G-252 Summary: The comment provides annual bird fatality rates.
G-252 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-253 Summary: The comment states that Dudek has not predicted fatality rates.
G-253 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-254 Summary: The comment states that WRRS is not scientific monitoring.
G-254 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-255 Summary: The comment states that WRRS is unsuitable as fatality monitoring method.
G-255 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-256 Summary: The comment states that WRRS would fail to detect small birds and bats killed.
G-256 Response: Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
G-257 Summary: The comment states that Dudek and BIA attempted to downplay potential impact.
G-257 Response: Refer to Common Responses NSI-1, GBE-1, and ABC-1 through ABC3 (Sections 2.1, 2.9, and 2.12).
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G-258 Summary: The comment states that collision mitigation is lacking.
G-258 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
G-259 Summary: The comment suggests a curtailment strategy.
G-259 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
G-260 Summary: The comment suggests post-construction fatality monitoring.
G-260 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
G-261 Summary: The comment suggests a compensatory program.
G-261 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
G-262 Summary: The commenter states they have reviewed the EIS, general information about Project.
G-262 Response: Refer to Common Response NSI-1 (Section 2.1).
G-263 Summary: The EIS fails to adequately evaluate Project’s hazards and hazardous waste
impacts. Updated EIS needed to adequately assess and mitigate impacts.
G-263 Response: Refer to Common Response INT-2 (Section 2.2).
G-264 Summary: EIS fails to consider potential for Project construction to increase incidence of
valley fever.
G-264 Response: Refer to Common Response VF-1 (Section 2.16).
G-265 Summary: The comment states that the updated EIS must be prepared to evaluate valley
fever impacts.
G-265 Response: Refer to Response to Comment G-46 and Common Response VF-1
(Section 2.16).
G-266 Summary: The comment provides evidence and sources for valley fever incidence rates
and symptoms.
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G-266 Response: Refer to Common Response VF-1 (Section 2.16).
G-267 Summary: The comment states that construction and operation will generate dust,
exposure to valley fever.
G-267 Response: Refer to Common Response VF-1 (Section 2.16).
G-268 Summary: The comment cites Google Earth, stating that it shows the nearest sensitive
receptors located immediately south of the Project Site.
G-268 Response: Refer to Common Response VF-1 (Section 2.16).
G-269 Summary: The comment states that residents may be exposed to dust during construction,
and that construction workers are also susceptible to valley fever.
G-269 Response: Refer to Common Response VF-1 (Section 2.16).
G-270 Summary: The comment provides statistics/evidence of valley fever incidence in
construction workers.
G-270 Response: Refer to Common Response VF-1 (Section 2.16).
G-271 Summary: The comment provides source for valley fever spores traveling far distances.
G-271 Response: Refer to Common Response VF-1 (Section 2.16).
G-272 Summary: The comment provides source for valley fever spores traveling far distances.
G-272 Response: Refer to Common Response VF-1 (Section 2.16).
G-273 Summary: The comment lists California Departments of Public Health and Industrial
Relations recommendations to prevent valley fever.
G-273 Response: Refer to Response to Comment G-46 and Common Response VF-1
(Section 2.16).
G-274 Summary: The comment provides additional recommendations from studies to minimize
incidence of valley fever.
G-274 Response: Refer to Response to Comment G-46 and Common Response VF-1
(Section 2.16).
G-275 Summary: The comment identifies measures that should be incorporated into an updated EIS.
G-275 Response: Refer to Response to Comment G-46 and Common Response VF-1
(Section 2.16).
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G-276 Summary: The comment that an updated EIS is needed to acknowledge and evaluate
potentially significant impact and include a full range of mitigation measures.
G-276 Response: Refer to Response to Comment G-46 and Common Response VF-1
(Section 2.16).
G-277 Summary: The comment states that Soil Water Air Protection Enterprise retains the right
to revise/amend the report due to potential limitations and inconsistencies.
G-277 Response: Refer to Common Response NSI-1 (Section 2.1).

3.8

Response to Comment Letter H

H-1 Summary: The comment shows a map of local cumulative impact projects. The comment
states that community opposition has prevented many cumulative projects, and will now exercise
rights in an attempt to stop Campo Wind, Torrey Wind, and Boulder Brush.
H-1 Response: Refer to Common Responses ONE-1, CUM-1, and NSI-1 (Sections 2.4,
2.7, and 2.1).
H-2 Summary: The comment provides a list of projects in agenda for planning group.
H-2 Response: Refer to Common Responses ONE-1, CUM-1, and NSI-1 (Sections 2.4,
2.7, and 2.1).
H-3 Summary: The comment states that Developer has divided one large project into three smaller
projects to make it harder for communities to oppose, and recommends that Campo General Council
members terminate Campo Wind like they did Shu’luuk Wind and Campo Landfill.
H-3 Response: The comment is noted. Refer to Common Responses PD-1 and ONE-1
(Sections 2.3 and 2.4). Regarding the decisions of the Campo General Council, the Council
approved the Campo Lease. Potential future legislative decisions of the Council are
unrelated to the adequacy of the environmental analysis in the EIS; therefore, no additional
response is required or provided.
H-4 Summary: The comment describes Developer. The comment states that Developer claims no
noise complaints for other projects, and that invitations for Developer to speak and meet with
Project neighbors have been declined. The comment insinuates that Developer has spies in the
audience to monitor the mood of the community.
H-4 Response: Refer to Common Response NSI-1.
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H-5 Summary: The comment shows the website where the Project Draft EIS is posted and notes
public comment deadline. The comment instructs audience to mail in postcards and notes
preliminary concerns from noise and groundwater experts that the Draft EIS is inadequate and
manipulated data. The comment notes that noise and visual impacts are recognized as unmitigable.
H-5 Response: Noise and visual impacts are analyzed extensively in Section 4.10, Noise,
and 4.11, Visual Resources, respectively. The Draft EIS, including Appendix F
(Groundwater Resources Evaluation for the Campo Wind Project), provides sufficient
information on existing groundwater conditions and projections of potential off-site well
interference based on reasonable assumptions to support the conclusions in the Draft EIS.
The commenter acknowledges that the Draft EIS concludes that the visual effects of the
Campo Wind Project are adverse and unmitigable. No response is required to commenter’s
recognition and restatement of Draft EIS conclusions; no additional analysis is warranted.
Refer to Common Responses NPROX-1, LF-1, and WR-1 (Sections 2.23, 2.24, and 2.20).
H-6 Summary: The comment states that wind turbine impacts are already felt locally and will get
worse. The comment expresses concern with increased public health and safety impacts.
H-6 Response: Refer to Common Response NSI-1 (Section 2.1).
H-7 Summary: The comment states that increased risk of fire is already present due to other wind
projects and will increase with Campo.
H-7 Response: Refer to Common Response FIRE-1 (Section 2.17) as well as Responses
to Comments 7-2 through 7-10 (Section 4.7) regarding fire risk, mitigation, notices, and
insurance-related concerns.
H-8 Summary: The comment states that property value loss and loss of insurance are also being
felt locally and will increase with Campo.
H-8 Response: EIS Section 4.7.2 analyzes the potential socioeconomic impacts associated
with housing demand, supply, or property values. The comment does not provide sufficient
details to warrant additional analysis of the Project’s direct or indirect impacts. Refer also
to Common Response PROP-1 (Section 2.21).
H-9 Summary: The comment states that Campo will increase local noise pollution and vibrations
being felt.
H-9 Response: Refer to Response to Comment J-48 (Section 3.10) and Common
Responses NPROX-1 and LF-1 (Sections 2.23 and 2.24).
H-10 Summary: The comment states that Campo will increase electrical pollution.
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H-10 Response: Section 3.13 and 4.13, Electromagnetic Fields (EMF), of the Draft EIS
discusses concerns regarding the potential for adverse effects from EMF. Refer to Common
Response EMF-1 (Sections 2.1 and 2.15).
H-11 Summary: The comment states that Campo will increase light pollution and shadow flicker.
H-11 Response: The EIS Section 4.11 Visual Resources, under Impact VIS-4 evaluates
the extent to which the Project might result in light pollution and create a source of
substantial light or glare and determined the Project would not result in a significant impact
in that regard, though the Federal Aviation Administration (FAA) would have approval
over a lighting plan to ensure safety. Refer to Common Response SHFL-1 (Section 2.18).
H-12 Summary: The comment states that 586-foot turbines on ridges will cause a “visual blight.”
H-12 Response: The Draft EIS Section 4.11 evaluates potential effects to existing views
and visual character and quality associated with the Project, including the proposed 586foot-tall wind turbines on the Reservation. While the Draft EIS does not refer to potential
effects as “visual blight,” it does conclude that the Project would result in significant
adverse effects to the existing visual character and to scenic vistas in the area that would
not be reduced to below the level of significance with mitigation measures MM-VIS-1
through MM-VIS-5 and thus would be adverse and unavoidable. Further, Section 4.14,
Cumulative Scenario and Impacts, and Appendix N, Cumulative Scenario, of the EIS
address the visual impacts of the Project in combination with those of other projects,
including the existing Golden Acorn Casino, Kumeyaay Wind and Tule Wind projects in
the immediate vicinity.
H-13 Summary: The comment states that impacts to wildlife, pets, and livestock will increase.
H-13 Response: The commenter does not provide specific comments regarding alleged
impacts to wildlife, pets, and livestock. Impacts to biological resources are addressed in
the Draft EIS in Section 4.5 and in the BTR (Appendix H). Effects to sensitive receptors
(humans) were addressed within the Draft EIS in Sections 4.3, 4.7, 4.10, 4.11, 1.12, and
4.13, and cumulative effects were addressed in Section 4.14. Potential effects on
agricultural resources were analyzed in Section 4.8, which concluded no adverse effects
are expected to occur.
H-14 Summary: The comment lists four categories of deceit that can be applied to the wind industry.
H-14 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS; therefore, no further
response is warranted or provided. Refer to Common Response NSI-1 (Section 2.1).
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H-15 Summary: The comment states that according to an excerpt from San Diego County’s Wind
Ordinance’s revised Draft EIR, adverse effects can be cumulative with prolonged or repeated exposure.
H-15 Response: The commenter cites San Diego County’s Wind Energy Ordinance DEIR.
The San Diego County Zoning Ordinance with respect to large wind energy turbines is not
applicable to turbines on the Reservation. However, detailed modeling of Project-related
noise was performed to determine consistency with County’s noise ordinance for potential
noise spillover to Off-Reservation receptors; and, analysis was performed with respect to
Section 6952 (f)(1)(b) of the County’s Zoning Ordinance that uses a 20 dB difference
between the C-weighted turbine noise prediction and the A-weighted Residual Background
Sound Criterion (RBSC) as an assessment threshold. The noise modeling performed for
the Project conservatively accounts for 76 turbine locations, elevation, and site-specific
terrain. As described in the EIS Section 4.10, adverse noise effects are anticipated to result
from operation of the Project; however, even with the instances of exceedance, operational
noise from the Project is not expected to have a cumulatively considerable adverse effect
on private lands within County jurisdiction.
H-16 Summary: The comment also cites six broad categories of noise effects on a community
taken from the County’s revised Draft EIR.
H-16 Response: Potential noise impacts to the community, both on the Reservation and
on private lands under County jurisdiction, were quantitatively assessed and presented in
Appendix K (Acoustical Analysis Report) of the Draft EIS.
H-17 Summary: The comment states that “proper siting” is inadequately defined, and that there
has been no science-based, safe setback determined for wind turbines. The comment states that
Campo would have a 1/4-mile setback, which is still dangerous and should be rejected.
H-17 Response: The 1/4-mile setback has been determined by the Tribe to be adequate
and adopted as part of the Land Use Code. While the Land Use Code is not applicable to
the Project, the terms of the Campo Lease require a similar 1/4-mile setback for Project
turbines. Refer to Common Response TS-1.
H-18 Summary: The comment states that low-frequency noise, infrasound, and excessive
amplitude modulation have been documented at homes up to 8 miles from Tule and Kumeyaay
wind turbines/Ocotillo Wind infrasound up to 16 miles away.
H-18 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response LF-1 (Section 2.24) regarding lowfrequency noise and Common Response TS-1 (Section 2.19) regarding turbine siting.
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H-19 Summary: The comment states that the wind industry doesn’t test for infrasound and it is a
major problem. The comment states that they don’t want to test for it and that they hire experts to
support their lies.
H-19 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response LF-1 (Section 2.24).
H-20 Summary: The comment states that electrical pollution and interference has also been
documented at homes around Kumeyaay and Ocotillo turbines.
H-20 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response EMF-1 (Section 2.15).
H-21 Summary: The comment states that Campo Wind includes almost 8 miles of new, highvoltage 230 kV lines and taller poles.
H-21 Response: The summary of Campo Wind Project details is noted. Refer to Common
Response NSI-1 (Section 2.1).
H-22 Summary: The comment states that stray voltage/dirty electricity causing electrical
pollution at local homes has been a suspected cause of cancer for local residents.
H-22 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional response
is required, refer to Common Responses EMF-1 and LF-1 (Sections 2.15 and 2.24).
H-23 Summary: The comment states that turbines can ignite fires, and lists news reports.
H-23 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response FIRE-1 (Section 2.17).
H-24 Summary: The comment shows photos of wind turbines on fire.
H-24 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response FIRE-1 (Section 2.17).
H-25 Summary: The comment states that Kumeyaay Wind experienced catastrophic failure in 2009.
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H-25 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response FIRE-1 (Section 2.17) and Section 4.12,
Public Health and Safety, of the EIS addressing the evaluation of fire and other public
health and safety risks associated with the development of wind turbines in the area.
H-26 Summary: The comment states that Kumeyaay Wind experienced another fire in 2013.
H-26 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Common Response FIRE-1 (Section 2.17) and Section 4.12,
Public Health and Safety, of the EIS addressing the evaluation of fire and other public
health and safety risks associated with the development of wind turbines in the area.
H-27 Summary: The comment states that private and Tribal homes have been impacted by
Kumeyaay Wind, noting that there have been suspicious cancer cases and high rates of respiratory
illness at homes near the turbines.
H-27 Response: The comment recounts symptoms and health-related conditions
purportedly related to proximity to wind turbines; the commenter, however, does not
provide supporting evidence for these conditions, and has not raised substantive issues with
the environmental analysis reflected in the EIS. Section 4.12, Public Health and Safety,
studies the potential health effects of the Project. Additionally, the Public Health Position
Statement for Human Health Effects of Wind Turbines issued by the County of San Diego
on February 25, 2019 (County 2019) summarized literature reviews on various health
topics, and concluded that available literature provides no clear evidence that the operation
of wind turbines and associated infrastructure directly contributes to health concerns. The
Draft EIS analysis does not consider respiratory or cancer health-related issues in the
context of NEPA for determination of environmental effects because the body of evidence
available does not concur on such concerns and because there are no defined or adopted
NEPA standards for defining health risks from these concerns. Furthermore, refer to
Common Responses VF-1 and SHFL-1 (Sections 2.16 and 2.18).
H-28 Summary: The comment states that Campo Wind’s setback distance of 1,320 feet is insufficient.
H-28 Response: The commenter’s observation regarding the setback distance is accurate.
The commenter does not raise an issue with respect to the environmental analysis;
therefore, no further response is warranted or provided.
H-29 Summary: The comment states that wind companies inadequately disclose the true impacts that
wind turbines have on communities and homes; they often claim to have no impacts or health risks.
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H-29 Response: Refer to Common Responses PROP-1, EMF-1, VF-1, FIRE-1, SHFL1, NPROX-1, and LF-1 (Sections 2.21, 2.15, 2.16, 2.17, 2.18, 2.23, and 2.24).
H-30 Summary: The comment cites a lawsuit that states, “The wind turbines crease noise, reduce
property values, interfere with television, telephone, satellite and internet reception and destroy
scenic countryside.”
H-30 Response: The comment concerns allegations made in a lawsuit concerning another
wind energy facility. The comment does not raise substantive issues with the environmental
analysis in the EIS; therefore, no further response is warranted or provided. Refer to
Common Response NSI-1 (Section 2.1).
H-31 Summary: The comment states that wind turbines create acoustic pressure pulsations that
affect people’s health and have forced residents to abandon their homes.
H-31 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. No additional response
is required; however, also refer to Common Response LF-1 (Section 2.24).
H-32 Summary: The comment states that wind turbines should not be within 5 kilometers of a
home; some claim they wouldn’t buy a house within 20 kilometers of a wind farm.
H-32 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. No additional response
is required; however, refer also to Common Responses TS-1 and PROP-1 (Sections 2.19
and 2.21).
H-33 Summary: The comment states that noise can be detrimental and unreasonable.
H-33 Response: The comment is noted. The comment, however, does not raise substantive
issues with the environmental analysis reflected in the Draft EIS. While no additional
response is required, refer to Section 4.10, Noise, of the EIS and Appendix K-1 (AAR) to
the Final EIS, which address noise and identify unavoidable impacts. Refer also to
Common Responses LF-1 (Section 2.24) and NPROX-1 (Section 2.23).
H-34 Summary: The comment states that noise from wind turbines at audible frequencies will
adversely impact the personal comfort and well-being of individuals.
H-34 Response: Refer to Section 4.10, Noise, of the EIS and Appendix K-1 (AAR) to the
Final EIS, which address noise and identify unavoidable impacts. Refer also to Common
Responses LF-1, NPROX-1, and NSI-1 (Sections 2.24, 2.23, and 2.1).
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H-35 Summary: The comment states that noise from wind turbines can cause stress, anxiety,
insomnia, and nausea.
H-35 Response: Refer to Section 4.10, Noise, of the EIS and Appendix K-1 (AAR) to the
Final EIS, which address noise and identify unavoidable impacts. Refer also to Common
Responses NPROX-1, LF-1, and NSI-1 (Sections 2.23, 2.24, and 2.1).
H-36 Summary: The comment states that noise from wind turbines can impact sleep, enjoyment
of homes indoors and outside, and sounds like jets landing.
H-36 Response: Refer to Common Responses LF-1 and NSI-1 (Sections 2.24 and 2.1).
The noise analysis presented in Appendix K-1 of the Final EIS includes Table 3, which
lists typical sound levels in the indoor and outdoor environment. Predicted aggregate noise
level from Project wind turbine operation, even for a potential receptor in the Project
Vicinity at just a distance of 1,000 feet from the nearest turbine, would be far less than the
100 dB level indicated for a typical jet flyover.
H-37 Summary: The comment states that a Finnish pilot study concluded that turbine infrasound
damage extends to at least 15 kilometers; the most common symptom was sleep disturbance,
fatigue, and various pains.
H-37 Response: Refer to Common Response LF-1 (Section 2.24).Dudek considered the
Finnish study available at the link provided by the comment. It should be noted that the
referenced study was provided in Finnish, and was not provided in English. To review the
study, Google translator was applied to English in an attempt to understand the content. In
summary, it appears 50 families were asked if a change in health status occurred after
nearby wind turbines were built. “The majority of respondents were unable to name a
change in their overall health status. However, they gave many responses to separate
symptomatic questions… The most typical was sleep disturbance or change in the need for
night’s sleep, fatigue and various pains. Only very few, some respondents, considered wind
power plants as a possible cause.” It seems the statements in this article attempt to connect
how interviewed respondents feel with their proximity to wind turbines and infrasound,
and then makes quantified projections on how many Finns might similarly be affected. The
article, however, provides the following caveat: “Because of the small amount of research
data, strong conclusions must be taken with caution.” So, while the comment focuses on
the article’s tag-lines, it fails to acknowledge the article’s self-described limitations. More
reliable is the County’s own position on the issue and its focus, instead, on “peer-reviewed
original research and review articles published in scientific journals and government
agency reports to identify the latest evidence related to the potential adverse health effects
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of wind turbines” in its February 25, 2019, Public Health Position Statement “Human
Health Effects of Wind Turbines” (County of San Diego 2019)
H-38 Summary: The comment states that wind turbines convert 40% into energy and 60%
into infrasound.
H-38 Response: This commenter’s statement is an excerpt of an apparent article (after
Google translation of the German-language material at the commenter’s cited web link)
that presents a question-and-answer dialogue between interviewer and interviewee. The
commenter’s underlined statement is inaccurate, as it suggests that all wind energy not
converted to electrical power becomes infrasound, which is not correct. This would
suggest, if taken literally, that when operating above infrasound frequency range, wind
turbines would not generate sound. A statement like this has no bearing on the DEIS. Aside
from this specific response, refer to Common Response NSI-1 (Section 2.1).
H-39 Summary: The comment states that it would take 30-meter-high, 8-meter-thick walls to
protect against the usual infrasonic frequencies, and that with larger and more turbines the
infrasound load will be higher.
H-39 Response: This commenter’s statement is an excerpt of an apparent article (after
Google translation of the German-language material at the commenter’s cited web link)
that presents a question-and-answer dialogue between interviewer and interviewee. The
excerpted statement appears to describe a hypothetical, with no supporting analysis, for
physically attenuating infrasound from wind turbines; hence, it has no relevance for the
DEIS. Aside from this specific response, refer to Common Responses LF-1 and NSI-1
(Sections 2.24 and 2.1).
H-40 Summary: The comment states that permanent damage from infrasound will cause
health problems.
H-40 Response: This commenter’s statement is an excerpt of an apparent article (after
Google translation of the German-language material at the commenter’s cited web link)
that presents a question-and-answer dialogue between interviewer and interviewee. The
excerpted statement describes the interviewee’s unsubstantiated suppositions and
conjectures connecting dramatic (“jammer for heart”) adverse infrasound health effects
with what appears to be a claimed experiment on a tiny piece of heart muscle tissue with
respect to its force generation potential. Hence, such assertions have no relevance for the
Draft EIS. Aside from this specific response, refer to Common Responses LF-1 and NSI1 (Sections 2.24 and 2.1).
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H-41 Summary: The comment shows models from various studies of direct and indirect noise
effects, relationship between wind turbines and health, sleep deprivation and disorders.
H-41 Response: The commenter’s links to information were reviewed. The Ising and
Braun study reviews research regarding endocrine effects of noise, but concludes:
“Keeping in mind the noise stress model, increase of cortisol under exposure to
environmental noise with levels below Lmax = 70 dB(A) seem to be most unlikely.” Since
Project wind turbine operation noise is not predicted to exceed this decibel magnitude at
studied noise-sensitive receptors, this study would not appear relevant to the DEIS noise
analysis. The Sleep Disorders and Sleep Deprivation text (edited by Colten and Altevogt)
cited by the commenter appears to highlight the issue of sleep deprivation and rally support
for greater interest in somnology. While potentially informative on its limited subject
matter, the text would seem to have no influence on the Draft EIS noise analysis. The
Munzel (et al.) article cited by the commenter reviews literature that focuses on the
cardiovascular consequences of environmental noise exposure, but makes no mention of
noise from wind turbine operation. On this basis, the article would seem to have no
relevance or influence on the Draft EIS noise impact analysis. Aside from these specific
remarks, also refer to Common Responses LF-1 and NSI-1 (Sections 2.24 and 2.1).
H-42 Summary: The comment shows a psychophysiological stress model and states that noise is
generally accepted to have the potential to act as a non-specific stressor.
H-42 Response: The commenter appears to have excerpted the Ising and Braun paper
mentioned in the response to H-41. The displayed flowchart has no quantities or other
support that directly connects generic noise-caused stressors to claimed long-term health
consequences. On that basis, it has no relevance to influencing the Draft EIS noise impact
analysis. Aside from this specific remark, also refer to Common Responses LF-1 and NSI1 (Sections 2.24 and 2.1).
H-43 Summary: The comment states that noise causes annoyance, disturbs sleep, and impairs
cognitive performance. The comment also states that environmental noise is associated with
increased incidence of arterial hypertension, myocardial infarction, and stroke.
H-43 Response: As mentioned in the Response to Comment H-41, the Munzel (et al.)
article cited by the commenter makes no mention of wind turbine noise. On this basis, the
article would seem to have no relevance or influence on the Draft EIS noise impact
analysis. Aside from these specific remarks, also refer to Common Responses LF-1 and
NSI-1 (Sections 2.24 and 2.1).
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H-44 Summary: The comment states that the findings from the cited study suggest that wind
turbine low-frequency sounds do adversely affect human health, and that Big Wind often
denies this fact.
H-44 Response: The commenter has excerpted a statement from the cited Weichenberger
(et al.) study conclusion, but failed to include the final and important closing sentence:
“Nevertheless, further research, in particular longitudinal exposure research, is needed in
order substantiate these findings and contribute to a better understand of IS-related health
effects.” Because this is an isolated study on infrasound (IS), not audible low frequency
noise, and its potential effects on brain activity that calls for additional research, the
commenter’s claim seems to have little or no support and would not influence the Draft
EIS noise impact analysis. Also, refer to Common Responses LF-1 and NSI-1 (Sections
2.24 and 2.1).
H-45 Summary: The comment calls for the audience to take action and file complaints, fill out
surveys, call contacts provided, and donate to Backcountry Against Dumps.
H-45 Response: Refer to Common Response NSI-1 (Section 2.1).

3.9

Response to Comment Letter I

I-1 Summary: BPG states that the group has voted to oppose Developer’s projects due to what
they assert will be significant and cumulative adverse impacts to their “disproportionately
predominantly impacted low-income community.” The comment also describes the goal of NEPA.
I-1 Response: The commenter’s opposition is noted. The EIS Section 4.7
Socioeconomic Conditions addresses the potential impacts to the community including
environmental justice considerations. Refer to Common Responses PROP-1 and NSI1 (Sections 2.21 and 2.1).
I-2 Summary: The comment claims the Draft EIS does not comply with NEPA, Environmental
Justice, and other regulations; states it is lacking in facts to make an informed decision.
I-2 Response: Refer to Common Response INT-1 (Section 2.2).
I-3 Summary: The comment claims the Draft EIS ignores scoping comments and
accompanying documentation.
I-3 Response: The Draft EIS Section 4.13 Other Issues Discussed in this EIS, which
includes issues that were raised during the scoping period. Issues identified during the
scoping process that were relevant to specific resource topics were addressed throughout
the document in each of the resource sections.
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I-4 Summary: The comment claims Dudek has manipulated data to reach a ”no problem”
conclusion, and assumes this was requested by Developer and Campo leadership. The comment
requests that the Draft EIS be updated and recirculated, and lists information to be incorporated.
I-4 Response: Refer to Common Responses INT-1 and INT-2 (Section 2.2).
I-5 Summary: The comment lists the Wilson Ihrig 2019 report, which documents noise impacts
on residents from existing Kumeyaay and Tule Wind facilities.
I-5 Response: The commenter references a report purporting to document the significant
and cumulatively significant adverse acoustic impacts that are already being inflicted on
residents from existing area wind turbines within an approximately 16-mile-radius, where
242 turbines already operate. The report has been reviewed for content and consideration
with respect to the Final EIS. Further, the report does not make any assertions with respect
to existing significant and cumulatively significant adverse acoustic impacts in the area of
Boulevard and Jacumba Hot Springs, it merely concludes levels of infrasound and low
frequency noise, claimed to be associated with Kumeyaay Wind and Tule Wind operating
wind turbines, was detected at studied residential locations. The report does not change the
noise impact analysis of the Draft EIS. Refer to Common Responses INT-1, NPROX-1,
and LF-1 (Sections 2.2, 2.23, and 2.24).
I-6 Summary: The comment states that Torrey Wind is a connected action that has not been
evaluated in the Draft EIS.
I-6 Response: Refer to Common Response ONE-1 (Section 2.4).
I-7 Summary: The comment states that Torrey Wind, Campo Wind, and Boulder Brush Draft EIR
have not been released by San Diego County for public comment, Manzanita Wind general council
members voted to pursue a new wind project, Tule Wind II map has not been released, Energia
Sierra Juarez Phase II 108 MW expansion is not included in Draft EIS, and 90 MW Starlight Solar
and 50 MW Tecate Hybrid Solar are not included in the Draft EIS.
I-7 Response: The County is preparing an EIR for the Torrey Wind Project, as the County
is to consider a Major Use Permit for that project. The Boulder Brush Facilities are a part
of the Campo Wind Project and are subject to a Major Use Permit by the County; to that
end, the County has elected to prepare a separate EIR for the Project, which is being drafted
at the time of writing this response. The County is a cooperating agency for the purposes
of NEPA with respect to this EIS. Refer to Common Responses ONE-1 and CUM-1
(Sections 2.4 and 2.7).
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I-8 Summary: The comment states there was no cumulative impact project map in Appendix N
or anywhere else disclosing each project’s footprint, their proximity to each other, and their
proximity to sensitive receptors.
I-8 Response: A figure of the locations of cumulative projects has been included in
Appendix E to the Final EIS. The map identifies locations, however footprints and
locations of cumulative projects in relation to sensitive receptors would be an unreasonable
undertaking, rather the analysis includes review of materials available for those projects
(including available to the public) and the relevant impacts assessed or likely for those
projects. Refer to Common Response CUM-1 (Section 2.7).
I-9 Summary: The comment states that the Campo Wind plot plans and grading plans must be
released for public review with the recirculated Draft EIS to determine where each Project
component is located and what the setbacks are. The comment states that MM-PH&S-4 is “too
little too late.” The comment also states that Developer has already sent FAA the proposed turbine
locations, so they know that locations have already been determined.
I-9 Response: The EIS identifies the required setback distances per the terms of the Campo
Lease (1/4 mile). It should be noted that for the Full Build-Out Project Alternative (1), the
EIS evaluated the effects of 76 turbine locations, which results in a conservative analysis
that addresses a project approximately 20% larger than the maximum number of turbines
(60) contemplated under the Campo Lease. These 60 turbine locations shall be equal to or
greater than the required setback The setback is a pre-development siting requirement that
occurs appropriately at the planning phase of and thus early in the process, not too late as
the commenter suggests. Refer to Common Response PD-1 (Section 2.3).
I-10 Summary: The comment challenges the legality or appropriateness of the 2018 Campo
General Council vote to pursue/approve the Campo Lease with Developer. The comment
references Monique LaChappa, who states that the meeting where the vote was held was noticed
as an informational meeting, there was an error on the resolution that limited Developer's working
relationship to just Chairman Ralph Goff and Vice Chair Harry Paul Cuero, and Developer needs
to fully inform council members about size, location, and proximity of turbines to existing homes.
I-10 Response: Comment raises issues that are not part of the EIS process. Refer to
Common Responses NSI-1 and TR-1 (Sections 2.1 and 2.25).
I-11 Summary: Campo Tribal elder Dennis Largo spoke out and challenged tribal leadership,
stating that they were “duped by a tribal leader who does not care.”
I-11 Response: Comment raises issues that are not part of the EIS process. Refer to
Common Responses NSI-1 and TR-1 (Sections 2.1 and 2.25).
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I-12 Summary: The comment states that Developer lobbies decision makers, like Campo leadership, to
ignore those who will suffer, and that the Campo Band’s General Council can either defend their rights
and well-being, or accept the “limited blood money” that Developer has offered them.
I-12 Response: Comment raises issues that are not part of the EIS process. Refer to
Common Responses NSI-1 and TR-1 (Sections 2.1 and 2.25).
I-13 Summary: The commenter asserts that the Developer has avoided meeting with the
community and manipulated data on other projects.
I-13 Response: Developer representatives have met with Ms. Tisdale on multiple
occasions, not including the public meetings held by the BIA on December 6, 2018, and
June 19, 2019. Developer representatives met with Ms. Tisdale on May 2, 2018, and again
on September 19, 2018. During the September 19 meeting, Developer addressed two pages
of questions provided by Ms. Tisdale in a meeting that lasted nearly 90 minutes at the old
Boulevard Fire Station.
I-14 Summary: The comment states that Backcountry Against Dumps hired Snyder Geologic to
review the Draft EIS data and concluded that until actual groundwater investigations are
undertaken, it should be assumed that the Project will have negative and unacceptable impacts.
I-14 Response: The commenter appears to have summarized or reproduced conclusions
from Snyder Geologic’s letter, which is an attachment to the personal letter received from
Ms. Tisdale (refer to Comment Letter “1” in Appendix A of this Responses to Comments
document). Explanations for these conclusions are offered by Snyder Geologic in this
letter, which are addressed in Responses to Comments 1-31 through 1-63 (Section 4.1) and
Common Response WR-1 (Section 2.20).
I-15 Summary: The comment states that Backcountry Against Dumps hired Wilson Ihrig to
produce a third-party opinion on the Campo/BB Draft EIS noise analysis. The comment states the
Draft EIS noise analysis is deficient and fails to consider potential noise impacts from increases in
ambient noise (FTA guidelines) and fails to address impacts on sleep from low-frequency noise.
I-15 Response: The commenter appears to have summarized or reproduced conclusions
from Dr. Carman’s letter, which is an attachment to the personal letter received from Ms.
Tisdale (refer to Comment Letter “1”). Explanations for these conclusions are offered by
Dr. Carman in this letter, which are addressed in Responses to Comments 1-64 through 191 (Section 4.1).
I-16 Summary: Wilson Ihrig: The comment states that noise measuring instruments were
inadequate, only measured for one 24-hour period, used computer program based on formulas not
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validated for wind turbine size, used inaccurate data by only using County noise ordinance criteria,
CadnaA has limitations and the low frequency predictions are inaccurate, and failed to address
amplitude modulation noise and potential for sleep disturbance.
I-16 Response: The commenter appears to have summarized or reproduced conclusions
from Dr. Carman’s letter, which is an attachment to the personal letter received from Ms.
Tisdale (refer to Comment Letter “1”). Explanations for these conclusions are offered by
Dr. Carman in this letter, which are addressed in Responses to Comments 1-64 through 191 (Section 4.1).
I-17 Summary: Wilson Ihrig: The comment states that the Draft EIS fails to adequately assess
infrasound and potential for physiologic impacts on local population.
I-17 Response: The commenter appears to have summarized or reproduced conclusions
from Dr. Carman’s letter, which is an attachment to the personal letter received from Ms.
Tisdale (refer to Comment Letter “1”). Explanations for these conclusions are offered by
Dr. Carman in this letter, which are addressed in Responses to Comments 1-64 through 191 (Section 4.1).
I-18 Summary: The comment states with the lease and potential extension and the current
trend of repowering older wind projects with larger turbines, the Project “could basically be
considered permanent.”
I-18 Response: This comment is speculative. The length of Project operation is described
in the Draft EIS as 25 to 38 years, after which the Project would be decommissioned under
the Campo Lease. Whether or not the Tribe authorizes an additional lease beyond these
dates is speculative. The decommissioning process is included as part of the Project and
described in Section 2.2.4 and Appendix B of the Draft EIS.
I-19 Summary: The comment states that ignoring Torrey Wind project immediately adjacent to
Campo Wind on Ribbonwood Road privately owned ranch land is unethical and wrong.
I-19 Response: Refer to Common Response ONE-1 (Section 2.4).
I-20 Summary: The comment states that Developer has piecemealed one large project into three
projects with the apparent intention of confusing members of the general public. The comment
cites lack of answers at Draft EIS meeting, lack of participation with the community by Developer,
failure to answer valid project questions, and a limited comment window.
I-20 Response: Refer to Common Response ONE-1 (Section 2.4).
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I-21 Summary: The comment states that Boulder Brush Facilities components should be listed in
the Project Description.
I-21 Response: Refer to Common Response PD-1 (Section 2.3).
I-22 Summary: The comment asks what the industry standards for wind turbine siting are and
where the public can find them.
I-22 Response: Refer to Common Response TS-1 (Section 2.19).
I-23 Summary: The comment states that Developer fails to identify the specific wind turbine
make and model, limiting the public’s ability to research and respond in the time allowed.
I-23 Response: Refer to Common Response PD-1 (Section 2.3).
I-24 Summary: The comment states that using the entire 16,000-acre figure for the Campo Reservation
is misleading, and that the Project is proposed for old Campo, which is around 11,000 acres.
I-24 Response: Refer to Common Response NSI-1 (Section 2.1).
I-25 Summary: The comment asks where 4.2 MW turbines are installed in the United States, how
long they have been installed, and where the site-specific acoustic studies at impacted homes are.
I-25 Response: The environmental analysis reflected in the EIS involving modeling
potential adverse effects based on the technologies that will be used, and the proximity of
those technologies to known and representative receptor locations. The analysis did not
involve identifying other wind energy facilities that use this technology in the United
States. Please refer to Section 4.10 and Appendix K-1 of the Final EIS for a discussion of
noise impacts associated with the Project. Refer to Common Responses NPROX-1, TS-1,
and NSI-1 (Sections 2.23, 2.19, and 2.1).
I-26 Summary: The comment states that turbine, power pole lighting should be mandated to use
FAA-approved automatic obstruction system to protect Dark Skies.
I-26 Response: As discussed in the Draft EIS and Visual Impact Analysis, wind turbines
and meteorological towers would be greater than 200 feet high and lighting would be
installed consistent with existing FAA recommendations (i.e., Advisory Circular (AC)
70/7460-1L; FAA 2018) regarding the marking and lighting of obstructions. As the support
poles of the On- and Off-Reservation gen-tie line would not be greater than 200 feet tall
(poles would be a maximum of 150 feet tall; refer to Draft EIS Chapter 2, Project
Description, Section 2.2), lighting would not be installed on Project gen-tie support poles.
Neither the FAA, BIA, nor County of San Diego mandate the installation of automatic
Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-145

RESPONSES TO COMMENTS

obstruction systems similar to Aircraft Detection Lighting Systems on wind turbine
facilities. The Draft EIS and Visual Impact Analysis analyze impacts to existing nighttime
views associated with operation of FAA obstruction lighting on Project wind turbines.
Refer to Section 4.11, Visual Resources of the EIS.
I-27 Summary: The comment states that wind turbines cause health problems including vertigo
from infrasound and Electromagnetic Hypersensitivity from EMF/EMR. The comment provides
examples of these issues being accepted as impairments in other countries; some insurance
companies cover these conditions for billing.
I-27 Response: Refer to Common Response EMF-1 (Section 2.15).
I-28 Summary: The comment states that there is no reference or map showing which roads will
be widened/ what the finished width will be. The comment states that BIA 10 needs to be paved,
along with other roads that will impact existing Tribal and private homes.
I-28 Response: The road proposed to be paved is the main access driveway for the Boulder
Brush Facilities and the short segment of Opalocka Road connecting Ribbonwood Road to
the Boulder Brush Facilities entrance. The roads that would be newly constructed or
widened are within the disturbance limits included in the Project Layout figures and
description provided in the EIS. Refer to Common Response PD-1 (Section 2.3).
I-29 Summary: The comment asks whether new fire hardening mandates for height, conductor,
and spacing will be met. The comment states that more visual clutter and potential fire ignition
sources will result from the Project.
I-29 Response: Regarding visual clutter, the Draft EIS evaluates potential effects to
existing views and visual character and quality associated with the Campo Wind Project
that includes an electrical collection and communication system on the Campo
Reservation. Refer to Chapter 4.11, Visual Resources. The appropriate fire-related
requirements will be followed and prescribed in a Fire Protection Plan (FPP) prepared to
the satisfaction of the Campo Reservation Fire Protection District (CRFPD). Refer to
Common Response FIRE-1 (Section 2.17).
I-30 Summary: The comment states that the collector substation location should be in a more
easily accessible location in the event of fire or explosions in this fire-prone area and should have
two ways in and out.
I-30 Response: The collector substation is sited to provide easy access. Emergency
egress/ingress will be identified in the FPP to be developed to the satisfaction of CRFPD.
Refer to Common Response FIRE-1 (Section 2.17).
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I-31 Summary: The comment recommends that O&M facilities be moved to the interior of the
Campo Reservation at/near Campo Materials on Church Road, where water/power/paved road are
already available. The comment states that the proposed location is next to private homes and a
Tribal school bus stop and across from Tribal homes.
I-31 Response: The two possible locations for the Project batch plant, O&M facility, and
laydown yard are sited along existing roadways and the locations were selected based on
environmental constraints within the Project Site and logistical facilitation of Project
material delivery to and from the site to reduce on-site construction traffic. Refer to
Response to Comment 1-17 and Common Response TS-1 (Section 2.19).
I-32 Summary: The comment asks where Met towers will be located and states that both
temporary and permanent towers will be lighted and will have negative impacts on birds and bats.
I-32 Response: Refer to Common Response PD-1 (Section 2.3). Regarding lighting, the
Draft EIS evaluates potential effects to existing nighttime views associated with the Campo
Wind Project that includes the installation of lighting on Project meteorological towers.
Refer to Chapter 4.11, Visual Resources, of the EIS.
I-33 Summary: The comment asks whether 210 gallons per day of water will be sourced from onsite groundwater or from a connection to existing on-reservation facilities, a new well will be
drilled, or a new water line will be needed. The comment also asks where the line will connect,
how long it will need to be, and how close to off-site private wells the water source will be located.
I-33 Response: Refer to Common Responses PD-1 and WR-1 (Sections 2.3 and 2.20).
I-34 Summary: The comment states that the concrete batch plant would be noisy, and that the general
ambient noise level is 25–30 and not the “inflated and erroneous” figure supplied by Dudek.
I-34 Response: The EIS has considered noise emission from the temporary concrete batch
plant in the construction noise analysis, as shown in Table 8 and Section 6.4.6.1 of the
AAR (Appendix K-1 to the Final EIS).
I-35 Summary: The comment states that the concrete batch plant on BIA 10 would be noisy, dusty,
water intensive, and incompatible with where quiet, undeveloped land sits next to private occupancies.
I-35 Response: The EIS has considered noise emission from the temporary concrete batch
plant in the construction noise analysis, as shown in Table 8 and Section 6.4.6.1 of the
AAR (Appendix K-1 to the Final EIS). Dust suppression would be controlled through the
Fugitive Dust Control Plan, as indicated in MM BIO-1(d). Water usage is evaluated in
Section 4.2 of the EIS, which includes water necessary for the concrete batch plant.
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I-36 Summary: The comment asks how contaminated wash out water will be contained on site and
will not impact groundwater, and requests the exact water sources for the BIA 10 and Old Highway
80 Batch plant sites. The comment states that use of any water from the BIA 10 area could place
adjacent marginal domestic wells at risk of interference, overdraft, and/or contamination.
I-36 Response: Wash-out water will be contained in compliance with BMPs to be
identified in the General Construction Permit SWPPP. The source of water for the batch
plant is either water obtained from the Padre Dam Municipal Water District or Jacumba
Community Services District, and/or on-site groundwater sourced from the 312-acre
wellfield in the southeastern portion of the Reservation, as shown on Figure 2 of Appendix
F, Groundwater Resources Evaluation.
I-37 Summary: The comment recommends that the On-Reservation gen-tie line portion that
crosses through Old Highway 80/Live Oak Springs be placed underground to avoid cumulative
impacts related to visual, fire, and biological resources, and notes that Old Highway 80/Historic
Route 80 is considered scenic.
I-37 Response: The Draft EIS evaluates potential effects to existing visual character and
quality associated with the Campo Wind Project that includes the On-Reservation gen-tie
line. The existing character and quality of the Old Highway 80 viewshed, which already
includes the Golden Acorn Casino, power lines, substations, wind turbines, rural
residences, and vacant land, was considered in the visual analysis. The comment provides
background information regarding the Tule Wind and ECO Substation project overhead
lines and does not pertain to the adequacy of the Draft EIS. Therefore, no response is
required. No lights would be installed on support poles of the On-Reservation gen-tie line;
therefore, an installation of a lighting system is unnecessary and is not required for
structures under 200 feet. While undergrounding of the gen-tie line would reduce the
visibility of vertical components, it would not reduce the significance of those impacts and
the substantial increase in construction and ground disturbances associate with trenching
for undergrounding would result in increased effects on biological resources and cultural
resources. As such, undergrounding the gen-tie would not result in an environmentally
preferable alternative. Please refer to Appendix N of the EIS.
I-38 Summary: The comment states that the Off-Reservation gen-tie line will cross through
undeveloped land, introducing contrasting infrastructure, and that oaks, wetland, boulder displays,
and arroyo areas should be avoided. The comment states that Aircraft Detection Lighting Systems
should be used to reduce visual impacts, especially at night, and that cumulative impacts will be
significant. The comment claims that even if lines are “bird-safe” there will be collisions and
electrocutions. The comment includes a photo showing mature oaks being bulldozed for the
Boulevard substation.
Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-148

RESPONSES TO COMMENTS

I-38 Response: Regarding visual effects of the Off-Reservation gen-tie line, the Draft EIS
evaluates and discloses potential effects to the existing environment associated with the
installation of aboveground facilities of the Campo Wind Project and Boulder Brush Facilities.
Please refer to Chapter 4.11, Visual Resources, of the EIS (refer to Section 4.11.2, Effects). As
stated in Section 4.11.2, Project wind turbines, combined with all other aboveground facilities,
including the transmission line, substation, and the O&M facility, would result in moderate to
strong degrees of contrast with the existing environment. Further, the Draft EIS concludes that
the Campo Wind Project would result in a significant adverse effect to existing views and
visual resources that is unavoidable (refer to Section 4.11.4 of the Draft EIS). The effects
related to potential bird collisions and electrocution are addressed in Section 4.5, Biological
Resources, and Appendix H, and MM-BIO-4 recommends mitigation for reducing effects to
birds, including from collisions or electrocution.
I-39 Summary: The comment states that the high-voltage substation will increase noise, radiation,
and light pollution; fire risk; and bird deaths.
I-39 Response: Please refer to Common Responses NPROX-1, LF-1, EMF-1, GBE-1,
ABC-1 through ABC-3, and NSI-1 (Sections 2.23, 2.24, 2.15, 2.9, 2.12, and 2.1).
I-40 Summary: The comment repeats the comments above for 500 kV switchyard, and states that
Campo, Boulder Brush, and Torrey should have been one joint CEQA/NEPA document.
I-40 Response: Refer to Common Responses NPROX-1, LF-1, EMF-1, GBE-1, ABC-1
through ABC-3, and ONE-1 (Sections 2.23, 2.24, 2.15, 2.9, 2.12, and 2.4).
I-41 Summary: The comment requests more details regarding improvements to Ribbonwood
Road: How much of the road will be widened and where? Will private fences/drainages be
impacted? Does Developer have all the necessary legal access routes, right to widen road?
I-41 Response: A detailed description of improvements to Ribbonwood Road is provided
in Appendix B: Campo Wind Project Details. The road would be paved to a maximum of
30 feet within existing easements that are to the benefit of the Project. To the extent that
private fences, etc. are located within these legal easements, they would be relocated by
the Developer in the event they could not be avoided. Any impacted drainages would be a
component of Clean Water Act 401/404 permitting.
I-42 Summary: The comment asks how the Tule Creek floodplain crossing will be handled, and
whether it will be required to meet 100-year flood events.
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I-42 Response: The Project design of the Boulder Brush Facilities, including the crossing
of Tule Creek would be required to meet all federal, state, and local requirements, including
requirements for floodplain crossings and hydrology modeling for 100-year storm events.
I-43 Summary: Regarding FMZs, the comment asks what defensible space is required around
Project components and which roads will be considered permanent and required to comply with
fuel modification.
I-43 Response: Defensible space was analyzed and in Section 2.2.3 of the Draft EIS, under
Fire Management, it is stated that a 6-foot buffer would be used on either side of new roads
on the Reservation. Off-Reservation roads within the Boulder Brush Boundary would have
a 20-foot buffer on either side to any new or improved roads as part of the Project.
I-44 Summary: The comment states that if Campo, Boulder Brush, Torrey, and Rugged Solar are
all under construction or have overlapping schedules, the number of employees could be double
or triple 501 employees on a daily basis.
I-44 Response: The Existing plus Cumulative Projects scenario in the traffic study
considers overlap of workers/employees and truck traffic (daily and peak hour) from
Torrey Wind and Rugged Solar projects (refer to Table 15, Cumulative Projects Trip
Generation Summary, in the TIA) and provides a cumulative traffic analysis for that
scenario. The peak workers for the Project has been revised in the Final EIS as a result of
reconfiguration of the access roads on Boulder Brush Facilities and associated phasing
overlap changes, as a result the peak workers increased from 501 to 561. Campo Wind and
Boulder Brush 561 workers/employees (peak construction) and truck traffic was added to
cumulative projects that would be under construction during the same time.
I-45 Summary: The comment recommends that carpooling be required to reduce GHGs, traffic,
and dust.
I-45 Response: As included in Section 4.9.2, Effects (Traffic and Transportation), of the
EIS, carpooling would be encouraged among workers to reduce worker commute trips
entering and exiting the Project Area.
I-46 Summary: The comment states that all major access routes, like BIA 10, should be properly
engineered and paved to prevent air quality impacts.
I-46 Response: On-Reservation development as part of the Proposed Action will not
involve paving existing access roads. Paving for Opalocka Road from Ribbonwood Road
to the Project entrance (and following through as the Project driveway up to the highvoltage substation and switchyard) is proposed as part of the Boulder Brush Facilities.
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Analysis of potential air quality impacts are provided in Draft EIS Sections 3.3 and 4.3 and
in Appendix G.
I-47 Summary: The comment states that Project neighbors should be provided with construction
contact information to report accidents and issues, and that having an Environmental Health and
Safety Plan does not guarantee the Project will comply with OSHA.
I-47 Response: Public notification, including an available call number, will be provided at
the Project entrance to enable the public to report any concerns during construction. Refer
to Common Response NSI-1 (Section 2.1).
I-48 Summary: The comment asks where the helicopters are, and state that helicopters use jet
fuel, create acoustic and air pollution, and increase risk for golden eagles and avian species.
I-48 Response: The use of helicopters during construction is not part of the Proposed Action.
I-49 Summary: The comment states that grading plans for Campo, Boulder Brush, and Torrey
should be provided in the Draft EIS: There is no discussion of explosives and blasting, where
cut/fill will take place and how much is involved, where stockpiling of soil will take place, where
culverts and runoff trenches will be placed, or where stormwater will be diverted.
I-49 Response: Regarding the provision of grading plans, refer to Common Responses
PD-1 and INT-1 (Sections 2.3 and 2.2). A detailed Project description is provided in
Appendix B: Campo Wind Project Details, which has been revised to clarify the potential
for blasting. Effects of blasting is evaluated as part of construction activities in resources
sections of the EIS and technical appendices including for Air Quality and Noise.
I-50 Summary: The comment expresses SWPPP and runoff concerns, as well as doubt that
Developer and Boulder Brush landowners will bother to do inspections or make any efforts related
to site cleanup.
I-50 Response: Refer to Common Response NSI-1 (Section 2.1) and Responses to
Comments G-98 and J-36 (Sections 3.7 and 3.10).
I-51 Summary: The comment states that Project neighbors must be notified when testing and
commissioning are planned so they can to deal with frightened pets, livestock, and other impacts.
I-51 Response: Refer to Response to Comment I-47 and Common Response NSI-1
(Section 2.1).
I-52 Summary: The comment expresses construction water concerns, questions validity of Jay
Jones report.
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I-52 Response: Refer to Common Response WR-1 (Section 2.20).
I-53 Summary: The comment provides an excerpt from a 2013 SDG&E Water Supply
Report to CPUC.
I-53 Response: Refer to Common Response WR-1 (Section 2.20).
I-54 Summary: The comment cites issues with magnesium chloride dust suppressant and states
that the Draft EIS fails to disclose or investigate effects on environment.
I-54 Response: Refer to Response to Comment G-101.
I-55 Summary: The comment states that Campo turbines would be too big, loud, and ugly, and
that the Draft EIS should include Torrey Wind turbines to fully realize the cumulative impacts.
The comment states that the Draft EIS fails on all counts.
I-55 Response: Refer to Appendix N of the Draft EIS, and to Common Responses ONE1, CUM-1, and NSI-1 (Sections 2.4, 2.7, and 2.1).
I-56 Summary: The comment states that the Boulder Brush Facilities and Torrey Wind will ruin
a scenic area where bighorn sheep, golden eagles, Quino checkerspot butterflies, and many other
species thrive.
I-56 Response: Analysis for the referenced species is provided in Appendix H, BTR, of
the Draft EIS. Analysis for bighorn sheep is provided in Sections 3.3.8 and 4.5.2; analysis
for golden eagles is provided in Sections 3.2.1, 3.2.2, 3.3.6, 4.6.2, 4.9.2 and 5.5; and
analysis for Quino checkerspot butterfly is provided in Sections 3.2.1, 3.2.2, 3.3.3, 4.3, 4.4,
4.5.2, and 4.8 of Appendix H. Refer to Common Responses QCB-1, GBE-1, and NSI-1
(Sections 2.8, 2.9, and 2.1).
I-57 Summary: Re: Surveys being underway at time of document preparation, the comment asks
how they can make fully informed comments in connection with Quino checkerspot butterfly
critical habitat.
I-57 Response: Refer to Common Responses INT-1, QCB-1 through QCB-6 (Sections
2.2 and 2.8).
I-58 Summary: The comment states that golden eagle was observed on Off-Reservation portion
of Project Site and references Figure 14r.
I-58 Response: Refer to Common Response GBE-1 (Section 2.9).
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I-59 Summary: The comment states that the Draft EIS prevents fully informed
comments/decision on decommissioning plan for Campo and Boulder Brush components, and asks
what the “terms of the Campo Lease” are and whether the Campo Lease has been finalized and
approved by the General Council.
I-59 Response: Refer to Common Responses TR-1 and NSI-1.
I-60 Summary: The comment expresses opposition to the alternatives and alleges that the Draft
EIS was written in a biased, manipulative manner to support the intended target of 252 MW using
4.2 MW turbines.
I-60 Response: Refer to Common Response ALT-1 (Section 2.6).
I-61 Summary: The comment expresses concerns regarding electrical pollution, EMFs, and radiation.
I-61 Response: The Draft EIS analyzes EMF in Sections 3.13.3 and 4.13.3. Refer also to
Common Response EMF-1 (Section 2.15).
I-62 Summary: The comment asks where the Campo EPA statutes, Campo Band of Diegueño
Mission Indians Land Use Code, and Land Use Plan are, noting that the reader is referred to
Appendix C for these documents. The comment states that the public has a right to see them and
without them the Draft EIS is lacking.
I-62 Response: Full references for the Tribe’s Land Use Plan and Land Use Code are
provided in the References section and all documents used in the analysis of the Draft EIS
are included in the Project’s Administrative Record. However, per the terms of the Campo
Lease, the Land Use Plan and Land Use Code are not applicable to the Project.
I-63 Summary: The comment states that groundwater info is lacking in detail to support the Draft
EIS’s conclusions, the well field is the same used for ECO Substation that had to be shut down,
and private groundwater quality test results should be included.
I-63 Response: Refer to Common Response WR-1 (Section 2.20).
I-64 Summary: The comment recommends inclusion of sandy soil maps.
I-64 Response: Section 4.1, Land Resources, of the EIS described the on-site soil
conditions for the Project Area. Refer to Common Response NSI-1 (Section 2.1).
I-65 Summary: Re: Figure 9, the commenter states that not all wells show up—many were drilled
prior to permits or were drilled without applying for permits.
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I-65 Response: Off-site well locations are based on County well logs that date back to
approximately 1978 and on limited field reconnaissance from previous groundwater
resources investigations conducted in the vicinity of the Project Site. As a sovereign
government, the Campo Band of Diegueño Mission Indians has historic federal water rights
that they would sustainably exercise during implementation of the Project, as permitted
under the Winters Doctrine (Winters v. United States 1908). In exercising these water
rights, the Campo Environmental Protection Agency will monitor groundwater production
and groundwater levels at on-Reservation wells during Project construction to ensure that
construction activities would not adversely affect wells on the Reservation. As the
magnitude of groundwater level decline in the aquifer is proportional to the distance from
on-Reservation production wells, monitoring groundwater levels at on-Reservation wells
will be implemented to reduce potential indirect impacts to off-site wells. Additionally,
refer to Response to Comment E-13.
I-66 Summary: Regarding Figure 10, the comment notes that only inactive springs are identified
and asks where the active springs are.
I-66 Response: The data are from the USGS National Water Information System. No
active spring sites were identified in this database.
I-67 Summary: The comment recommends that the laydown yard, O&M facility, and batch plants
should be located where existing water sources/power are and the area has been disturbed, and that
plot/grading plans be provided.
I-67 Response: Refer to Response to Comment 1-17 (Section 4.1) and Common Responses
NSI-1 and PD-1 (Sections 2.1 and 2.3).
I-68 Summary: The comment states that turbines create air pollution through electrical pollution
radiation, EMI, interference with weather radar, etc., and that SCADA will add to the pollution.
I-68 Response: EMI is not an air quality pollutant and is not regulated by the Clean Air
Act or other Tribal, state, or local air quality regulations.
I-69 Summary: The comment provides a figure showing why wind turbines endanger bats. The
comment summarizes Draft EIS text and states that the Project Area is desert transitional, which
makes it more important for potential climate change impacts.
I-69 Response: The comment presents a summary of impact thresholds presented in the
Draft EIS and does not comment on the adequacy of the Draft EIS. Refer to Common
Response GHG-1 through GHG-4 regarding climate change impacts on species.
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I-70 Summary: The comment states that golden eagles have been tracked flying through proposed
wind sites. The comment states that conclusions made in the Draft EIS are not supported by the
BTR, and that allowing take of eagles will be negligent. The comment states that Project impacts
cannot be mitigated. The comment states that some information is missing and field studies are
not readily apparent.
I-70 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12).
I-71 Summary: The comment describes a photo of a turkey vulture on the Project Site, and a
photo of the territory.
I-71 Response: Refer to Common Response NSI-1 (Section 2.1).
I-72 Summary: The comment states that the Project will threaten Campo customs and practices.
I-72 Response: The commenter is not commenting on the Draft EIS. Refer to Common
Responses TR-2 and NSI-1 (Sections 2.25 and 2.1).
I-73 Summary: The comment states that the Draft EIS fails to comply with Executive Order 12898.
I-73 Response: The Draft EIS complies with Executive Order 12898 and addresses the
topic of Environmental Justice in Section 4.7, Socioeconomic Conditions.
I-74 Summary: The comment states that the socioeconomic information in the Draft EIS is
outdated, inaccurate, and skewed. The comment states that socioeconomic impacts should include
increased cost or total loss of fire insurance due to the Project, and that Boulevard/Campo data
should be used instead of data from the larger Mountain Empire subregion.
I-74 Response: Potential socioeconomic impacts are identified in Section 4.7 of the EIS.
The combination of Census Bureau and San Diego data is appropriate for socioeconomic
impact analysis.
I-75 Summary: The comment states that Developer should offer property value protection
agreements within at least a 2-mile radius, and that turbines have destroyed views, dark skies, and
quiet, creating shadow flicker, electrical pollution, and nuisance to the commenters, their health,
their pets, and their business.
I--75 Response: Refer to Common Responses SHFL-1, NPROX-1, LF-1, QCB-1, GBE1, WMC-1 through WMC-3, ABC-1 through ABC-3, and PROP-1 (Sections 2.18, 2.23,
2.24, 2.8, 2.9, 2.10, 2.12, and 2.21).
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I-76 Summary: The comment states that wind projects significantly increase risk of wildfire
ignition and interference with firefighting and evacuation.
I-76 Response: Please refer to Common Response FIRE-1 (Section 2.17).
I-77 Summary: The comment states that Developer has not contacted any neighbors to discuss
details of the projects, and that the Guys’ sole legal access to their property is Ribbonwood Road,
which is the main access route for the Boulder Brush gen-tie line and Torrey Wind. The comment
states that wind farms lead to lower property values, citing McCann Appraisal’s property value
impact studies.
I-77 Response: Please refer to Common Responses PROP-1 and NSI-1 (Sections 2.21
and 2.1).
I-78 Summary: The comment asks where the Tribal CREZ map is.
I-78 Response: The CREZ is not a geographically defined area; rather, it is an area that
would be created to accommodate a renewable energy facility as outlined in the Tribal
Land Use Plan and described in the Draft EIS. Please also refer to Common Response TR2 (Section 2.25).
I-79 Summary: The comment references the environmental justice NEPA requirement. The
comment states that the ambient noise levels in the Draft EIS are too high, and improper equipment
was used. The comment provides a link to videos of wind turbine noise and notes noise effects on
sleep; alleges that CadnaA was never intended to measure wind turbine noise.
I-79 Response: Several of the bullets are not comments on the Draft EIS, as they reference
other studies without explanation of their relevance to the environmental analysis of the
Project. Per the second bullet, regarding ambient noise levels, Dudek performed 24-hour
measurements of outdoor ambient sound levels at 13 representative locations on or within
the boundary of the Project Site in early September 2018, as reported in the Draft EIS. A
year later, outdoor ambient sound levels were measured in the vicinities of many of these
same locations for periods of up to 48 hours with ANSI Type 1 instrumentation. Details of
this newly collected data appear in Section 1 of the accompanying Noise Addendum
Memo. For the third bullet, Dr. Carman’s Draft EIS review is addressed in response to Ms.
Tisdale’s personal letter in Responses to Comments 1-65 through 1-92 (Section 4.1). Refer
also to Common Responses NPROX-1 and LF-1 (Sections 2.23 and 2.24).
I-80 Summary: The comment provides conclusions from the Wilson Ihrig report re: infrasound impacts.
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I-80 Response: Refer to Common Response LF-1 (Section 2.24) and Responses to
Comments 1-65 through 1-92 (Section 4.1), which address the Wilson Ihrig report
referenced by commenter.
I-81 Summary: The comment states that human rights are being ignored and breached (including
cruel treatment, discrimination, arbitrary interference, working conditions, family, children,
physical and mental health, and homes and other assets).
I-81 Response: Refer to Common Response NSI-1 (Section 2.1).
I-82 Summary: The comment refers to a startle reflex and sensitization study.
I-82 Response: Refer to Common Responses INT-1 and NSI-1 (Sections 2.2 and 2.1).
I-83 Summary: The comment refers to a study on the prevalence of wind farm amplitude
modulation at long-range residential locations.
I-83 Response: Refer to Common Responses NPROX-1 and LF-1 (Sections 2.23 and 2.24).
I-84 Summary: The commenter expresses their opinion of the key observation points (KOPs)
selected for analysis. The comment also provides suggestions for alterations to the KOP figures,
especially KOP 8.
I-84 Response: KOPs were selected to evaluate the existing visual character and visual
quality of a project area and to provide an understanding of existing conditions and aid the
assessment of potential change in visual environment.
Selected KOPs were located on roads or areas of potential Project use where the visual effects
of the Project would be clearly displayed and include existing visible development, populated
areas, and natural vegetation and terrain. As suggested by the commenter, the KOP figures
depicting existing views and simulations of the Campo Wind Project have been revised in
the Final EIS to include existing conditions photographs as well as visual simulations of the
Campo Wind Project from the same KOP on the same figure. Because analyzing all views
in which the Project would be seen is not feasible, a range of vantage points in the
surrounding area that would clearly show the effects of the Project were chosen. Figure 3 of
the Visual Impact Assessment has been updated to include the existing Kumeyaay Wind
Turbines for reference. The visual simulations included on Figure 6d of the Visual Impact
Assessment include static photographs as baseline images. The KOP 7 photographs as
baseline images. The KOP 7 simulation (Figure 6d) accurately depicts proposed Project wind
turbines as viewed from Tierra Real Lane. The KOP 8 simulation (Figure 6d) accurately
depicts the proposed On-Reservation gen-tie as viewed from the specific vantage point and
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viewing angle included in the baseline photograph from westbound I-8. As suggested by the
commenter, as viewers scan the landscape at KOP 8, additional Project components,
including wind turbines located south of I-8, would be visible.
I-85 Summary: The comment provides alternate KOPs and their own photos.
I-85 Response: Please refer to Response to Comment I-84 concerning the methodology of
KOP selection. The photographs provided by the commenter will be included in the record
for consideration by BIA.
I-86 Summary: The comment states that acoustic, electrical, and light pollution represents
trespass, nuisance, and theft of the commenter’s rights to health and well-being, and that ignoring
this is deceit and negligence. The comment recommends that BIA, Indian Health Services, and
DOI conduct a Health Impact Assessment and investigate cancer cases around Kumeyaay Wind.
I-86 Response: Public Health and Safety is analyzed in Sections 3.12 and 4.12 in the EIS.
See Common Responses NPROX-1, LF-1, EMF-1, and NSI-1 (Sections 2.23, 2.24, 2.15,
and 2.1).
I-87 Summary: Re: Appendix A – the comment claims that the majority of scoping comments
were ignored.
I-87 Response: All comments received during scoping that informed relevant NEPA topics
to be addressed have been considered in the development of the Draft EIS.
I-88 Summary: Re: Appendix B – the comment states that it fails to identify make and model of
turbines, plot plans.
I-88 Response: Refer to Common Response PD-1 (Section 2.3).
I-89 Summary: The comment states that setbacks are stated as industry standards, but standards
are not identified.
I-89 Response: To clarify, the setback applicable to the Project is a term of the Campo
Lease. The 1/4-mile setback, however, is the same as specified for similar development in
the Tribe’s Land Use Code, though the Code is not applicable to the Project per the terms
of the Campo Lease. Refer to Common Response TR-2 (Section 2.25).
I-90 Summary: The comment states that the 56 mph cut-out speed is dangerous, and references
the 2009 “catastrophic failure” at Kumeyaay Wind.
I-90 Response: Public Health and Safety is analyzed in Sections 3.12 and 4.12 in the EIS.
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I-91 Summary: The comment asks how much the nacelle weighs on the 4.2 MW turbines, and
references the Ocotillo Wind turbine collapse in 2016, which made a loud explosion sound.
I-91 Response: Refer to Common Response PD-1 (Section 2.3).
I-92 Summary: The comment states that turbine lighting should be mandated to use FAAcompliant radar-activated lighting (Aircraft Detection Lighting Systems).
I-92 Response: As stated in Sections 2.2 and 4.11 of the Draft EIS, the turbines will be
subject to FAA approval and requirements by the FAA will be adhered to. Refer to
Response to Comment I-26.
I-93 Summary: The comment asks where the tribal governing documents referred to in the Draft
EIS are, how the Project will impact the MSCP plan, and what related requirements will be placed
on Boulder Brush.
I-93 Response: Full references for the Tribe’s Land Use Plan and Land Use Code are provided
in the References section and all documents used in the analysis of the Draft EIS are included
in the Project Administrative Record. The Code and Plan are discussed even though, per the
terms of the Campo Lease, they are not applicable to the Project. The draft East County MSCP
is not an adopted plan and thus evaluation for NEPA purposes is not necessary. Consideration
of the draft East County MSCP will be included in the County’s EIR (pursuant to CEQA) for
the Project. Refer to Common Response MSCP-1 (Section 2.11).
I-94 Summary: The comment states that the groundwater evaluation is useless, that ECO
substation water needs were underestimated, and that bulk water sales from Campo Reservation
well field should be curtailed.
I-94 Response: The Groundwater Resources Evaluation documents that groundwater levels
recovered in the 312-acre wellfield in the southeastern portion of the Reservation after pumping
for the ECO substation project. Refer to Common Response WR-1 (Section 2.20).
I-95 Summary: The comment questions the BTR’s treatment of Quino checkerspot butterfly
habitat on the Campo Reservation.
I-95 Response: Refer to Common Responses QCB-1 through QCB-6 (Section 2.8).
I-96 Summary: The comment takes issue with the BTR Figure 10 and 11 Quino checkerspot
butterfly observations, stating that some components should be removed and some areas should
not be excluded.
I-96 Response: Refer to Common Response QCB-1 (Section 2.8).
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I-97 Summary: The comment questions Figure 13l, showing golden eagle flights through the
Campo Wind Project Area, noting that not all eagles are tracked.
I-97 Response: Comment noted; refer to Common Response GBE-1 (Section 2.9).
I-98 Summary: The comment questions the thoroughness of the plant diversity reported in the
BTR, stating that the plant lists should also include state and federally listed species.
I-98 Response: Refer to Response to Comment G-8 (Section 3.7).
I-99 Summary: The comment questions the wildlife species listed, stating that there are many
more that were not “observed.” The comment notes that the California Endangered Species Act
prohibits take, and affirms that condors have been personally observed.
I-99 Response: Refer to Response to Comment G-30 (Section 3.7) and Common Response
CC-1 (Section 2.13).
I-100 Summary: The comment provides a list of 57 observed species that are listed under California
Endangered Species Act, California special animals list, federal Endangered Species Act.
I-100 Response: The list of species provided in the comment is noted. Refer to Common
Responses NFP-1 and INT-2 (Sections 2.14 and 2.2).
I-101 Summary: The comment states that Figure 8am shows Project boundaries less than 400 feet
from closest adjacent private property, and at least 20 private homes are shown in the aerial photo.
The comment states that many more homes in that area are not shown.
I-101 Response: The siting of wind turbines is a complex process that involves wind
resource assessment, evaluation of environmental and cultural constraints, and engineering
and construction considerations. It should be noted that for the Full Build-Out Project
Alternative (1), the EIS evaluated the effects of 76 turbine locations, which results in a
conservative analysis that addresses a project approximately 20% larger than the maximum
number of turbines (60) contemplated under the Campo Lease. Refer to Common
Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-102 Summary: The comment states that Figures 8ax and 8ay show extensive disturbance at the
Campo materials location, which is where the Campo Wind batch plant, laydown yard, and O&M
facilities should be located.
I-102 Response: Refer to Response to Comment 1-17 (Section 4.1) and Common
Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
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I-103 Summary: Re: Figure 8bf, the comment states that at least 20 Tribal homes are located in
the aerial photo, with the closest appearing to be less than 1,000 feet from the turbines, and states
that there are many more Tribal homes in that general area.
I-103 Response: The siting of wind turbines is a complex process that involves wind
resource assessment, evaluation of environmental and cultural constraints, and engineering
and construction considerations. Refer to Common Responses TS-1, NPROX-1, and NSI1 (Sections 2.19, 2.23, and 2.1).
Summary of Comments I-104 through I-146 reflect the commenter’s impressions of figures that
accompany the BTR. Commenter’s impressions have been considered. Most of these comments
concern the siting of project components, which are addressed in response to comment TS-1.
I-104 Summary: Re: Figure 14an and 14y, the comment states that these figures show a turbine
location less than 400 feet from I-8, which places motorists at risk from blade throw or tower
collapse. The comment refers to Ocotillo Wind, which suffered blade throw and tower collapse in
the first few years of operation.
I-104 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-105 Summary: The comment states that Figure 14m shows proximity of Project components
and roads to non-participating private property, where the owners are already impacted by
proximity of Tule and Kumeyaay Wind.
I-105 Response: The siting of wind turbines is a complex process that involves wind
resource assessment, evaluation of environmental and cultural constraints, and engineering
and construction considerations. Refer to Common Response TS-1 (Section 2.19).
Similarly, the access road locations focused on using existing roads or siting new roads in
the least environmentally sensitive areas.
I-106 Summary: The comment states that Figure 14aq shows where unidentified Project
components come within about 200 feet of non-participating private property.
I-106 Response: The comment does not identify an inaccuracy or inadequacy of the EIS.
Refer to Common Response NSI-1 (Section 2.1).
I-107 Summary: The comment states that Figure 14r shows where a golden eagle was sighted
within Boulder Brush/Torrey project boundaries, and that since the Draft EIS fails to include
Torrey sites, it is hard to determine direct/indirect/cumulative impacts.
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I-107 Response: Refer to Common Responses GBE-1 and CUM-1 (Sections 2.9 and 2.7)
and Section 5.7 of the BTR (Appendix H to the EIS), which discusses cumulative impacts
on biological resources.
I-108 Summary: The comment states that Figure 14s shows at least two Tribal homes within
1,000 to 1,200 feet from a turbine site, and 400 feet or so from unidentified Project components
like roads or lines.
I-108 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-109 Summary: The comment states that Figure 14t shows turbine sites on large granitic boulders
that will need to be blasted for turbine foundations, and that it is not clear how close homes are.
I-109 Response: Anticipated blasting events would be sufficiently distant from nearby
homes and designed with appropriate charge weights and confinement to avoid adverse
effects related to human annoyance and building damage risk. Refer to Common Responses
TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-110 Summary: The comment states that Figure 14u shows at least five Tribal homes within
1,200 feet of turbines and 200 feet from other Project components that will impact and divide
their neighborhood.
I-110 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-111 Summary: The comment states that Figure 14w shows at least one Tribal home within 1,200
feet and one more within 2,200 feet of a proposed turbine location, and that both are within about
500 feet of proposed but unidentified Project easements. The comment notes that these homes are
already impacted with Kumeyaay turbines.
I—111 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-112 Summary: The comment states that Figure 14x shows Project easements within 400 feet of
one Tribal home where the member is suffering from cancer/other condition, and posits that added
stress from the Project could alter potential recovery or prove fatal. The comment notes that Project
components are also less than 700 feet from non-participating private property.
I-112 Response: Refer to Common Response TS-1 (Section 2.19).Figure 14x shows no
components closer than 1,200 feet of the private property mentioned in the comment and
no easements are identified. Furthermore, Public Health and Safety was analyzed in
Section 4.12 of the EIS. It should be noted that for the Full Build-Out Project Alternative
(1), the EIS evaluated the effects of 76 turbine locations, which results in a conservative

Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-162

RESPONSES TO COMMENTS

analysis that addresses a project approximately 20% larger than the maximum number of
turbines (60) contemplated under the Campo Lease.
I-113 Summary: The comment states that Figure 14z shows private inholding property with at
least two homes within 1,500 feet of turbines. The comment notes that turbines are proposed for a
ridgeline with granite boulders that will take a lot of blasting, and that blasting that close to offsite domestic wells places their water supply at risk. The comment also states that oak groves,
which provide habitat, will be disrupted, and that tenants reported golden eagles nesting in their
trees prior to Kumeyaay turbines.
I-113 Response: Anticipated blasting events would be sufficiently distant from homes and
water sources, and designed with appropriate charge weights and confinement to avoid
adverse effects related to human annoyance and building damage risk. Refer to Common
Responses TS-1, NPROX-1, and GBE-1 (Sections 2.19, 2.23, and 2.9) and Response to
Comment I-109.
I-114 Summary: The comment states that Figure 14aa shows at least three Tribal homes within
200–500 feet of Project components and existing Kumeyaay wind substation/switchyards and
within 1,200 feet of another private inholding property off Williams Road.
I-114 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-115 Summary: The comment states that Figure 14af shows unidentified “disturbance” areas
along Old Highway 80 and Williams Road, the intended use of which is not disclosed and should
be. The commenter recommends that these Project components be moved to the existing disturbed
Campo Materials facility off Church Road.
I-115 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-116 Summary: The comment states that Figure 14ag shows another Tribal home within 600 feet
of an apparent road and 300 feet from a high-voltage line route. The comment also notes that it
appears that several oaks may be removed at Old Highway 80 and Williams Road, when too many
oaks have already been lost to drought, pests, and over-pumping wells.
I-116 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
Direct impacts to vegetation communities, including areas mapped as coast live oak
woodland, within the Project Site is provided in Section 5.2 of the BTR. However, since
coast live oak woodlands are not federally listed, an analysis specific to them was not
included in the EIS nor is mitigation required for the On-Reservation portion of the Project.
For the Boulder Brush Facilities the County of San Diego is undertaking separate
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environmental review in support of consideration for a Major Use Permit, through which
impacts and mitigation to coast live oak woodland shall be addressed.
I-117 Summary: The comment states that Figure 14ah shows at least one Tribal home less than
700 feet from apparent high-voltage lines, and several Tribal homes, oaks, and freshwater marsh
impacted by apparent road on the lower right side.
I-117 Response: Analysis of direct impacts to vegetation communities, including areas
mapped as coast live oak woodland and freshwater marsh, within the Project Site is
provided in Section 5.2 of the BTR. Freshwater marsh is considered a wetland waters
regulated by ACOE and mitigated by MM-BIO-2. Also refer to Common Responses TS-1
and NSI-1 (Sections 2.19 and 2.1) and Response to Comment I-116.
I-118 Summary: The comment states that Figure 14ai shows at least one Tribal home within about
2,000 feet of several turbine locations between Old Highway 80 and I-8.
I-118 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-119 Summary: The comment states that Figure 14aj shows four turbine locations that do not
appear in the photo simulation for KOP shot taken from I-8, and shows new turbines proposed 800
feet from I-8 eastbound. This area is adjacent to Kumeyaay Wind, which is close to I-8 westbound.
In a wind event, travelers on both sides could be impacted by blade throw or flaming debris from
turbine fire.
I-119 Response: The KOP 1 visual simulation presented on Figure 6a of the Visual Impact
Assessment includes Project wind turbines that would be visible from the vantage point
and viewing angle presented in the baseline photograph. Also refer to Common Response
TS-1 (Section 2.19).
I-120 Summary: The comment states that Figure 14ak shows four turbines proposed for ridgeline
abutting Rancho Finis Tierra on Miller Road with numerous private homes. One turbine appears
300 feet of the private property boundary. Golden eagle was also tracked in this area.
I-120 Response: Refer to Common Response TS-1 (Section 2.19). Specific to the analysis
of golden eagles, refer to Common Response GBE-1 (Section 2.9).
I-121 Summary: The comment states that Figure 14am shows two off-reservation private
properties about the project site. One of these properties belongs to the Good family. Charles Good
spoke at the June 19 Draft EIS meeting asking for property value protection guarantees or a buyout.
I-121 Response: Refer to Common Response PROP-1 (Section 2.21).
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I-122 Summary: The comment states that Figure 14an shows at least 20 private homes with
turbines planned within 800 feet of the closest home on Paso Alto Court.
I-122 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-123 Summary: The comment states that Figure 14oa shows turbine locations proposed within
1,000 feet of adjacent private property in Rancho Finis Tierra area.
I-123 Response: Refer to Common Response TS-1 (Section 2.19).
I-124 Summary: The comment states that Figure 14ap shows routes for unidentified Project
components crossing Coast Live Oak Woodland and ephemeral streambed.
I-124 Response: Refer to Response to Comment I-116 and Common Response TS-1
(Section 2.19).
I-125 Summary: The comment states that Figure 14aq shows a road or other Project easement
through the Campo creek bed toward Live Oak Spring. Williams Road and Old Highway 80 is
where Tribal members meet the school bus with their children. It is unsafe to mix children, buses,
project traffic, noise, dust, and potential use of well water/Tribal wells.
I-125 Response: The comment is non-specific but raises concerns regarding both the use
of an existing road (used for children and busses) for Project-related construction traffic
and the use of wells that are currently used by the Golden Acorn Casino. Concerns
regarding water usage is addressed in Common Response WR-1 (Section 2.20) as well as
Section 4.2 of the Draft EIS. Impacts regarding noise are discussed in Section 4.10 of the
Draft EIS. Impacts regarding traffic are discussed in Section 4.9 of the Draft EIS.
Additionally, MM-BIO-1(d) includes the requirement for a Fugitive Dust Control Plan
during construction and decommissioning which would include limiting truck travel speeds
to 15 miles per hour on unpaved roads to reduce dust and also increase safety along
roadways, use of soil stabilizers, and watering of unpaved surfaces to prevent excessive
dust. Moreover, MM-PH&S-2 includes implementation of a Health and Safety Program
“to protect both workers and the general public during all phases of the Project” regarding
construction activities and site safety protocols, and MM-PH&S-3, Safety Assessment
which includes safety prevention measures and safety response/action measures.
I-126 Summary: The comment states that Figure 14ar shows golden eagle tracked flight through
Project Area proposed for turbines and over valley proposed for other Project components.
I-126 Response: Refer to Common Response GBE-1 (Section 2.9).

Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-165

RESPONSES TO COMMENTS

I-127 Summary: The comment states that Figure 14as shows turbine locations with large granite
boulders that will require blasting, and tracked golden eagle flight.
I-127 Response: Refer to Common Response GBE-1 (Section 2.9) and Response to
Comment I-109.
I-128 Summary: The comment states that Figure 14at shows observed Golden Eagle flight path
through Project footprint.
I-128 Response: Refer to Common Response GBE-1.
I-129 Summary: The comment states that Figure 14au shows at least four Tribal homes along
Church Road within 1,800–2,000 feet from wind turbine sites, 400 feet or so from road or utility
line easement. It is unclear.
I-129 Response: Refer to Common Response NSI-1 (Section 2.1).
I-130 Summary: The comment states that Figure 14av shows five or more Tribal homes along
Church Road impacted by the same unidentified Project easement.
I-130 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-131 Summary: The comment states that Figure 14aw shows three turbine locations with
observed golden eagle flight path.
I-131 Response: Refer to Common Response GBE-1 (Section 2.9).
I-132 Summary: The comment states that Figure 14ax shows three turbines sites with observed
golden eagle flight path.
I-132 Response: Refer to Common Response GBE-1 (Section 2.9).
I-133 Summary: The comment states that Figure 14az shows at least two Tribal homes within
800–1,200 feet of turbine sites and unidentified Project easements.
I-133 Response: Refer to Common Responses TS-1, NPROX-1, and NSI-1 (Sections
2.19, 2.23, and 2.1).
I-134 Summary: The comment states that Figure 14bi shows at least 11 Tribal homes within about
1,000 feet of unidentified Project easement that passes across Highway 94 between church road
and housing complex on Kumeyaay Road.
I-134 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
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I-135 Summary: The comment states that Figure 14bk shows at least two more Tribal homes
within 500 feet of Project road and 2,000 feet from wind turbine location.
I-135 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-136 Summary: The comment states that Figure 14bl shows at least two homes within 2,800 feet
of turbine location, south of Highway 94 and east of the high bridge/train trestle.
I-136 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-137 Summary: The comment states that Figure 14bo shows 4–5 homes within 2,400 feet of
turbine location near BIA 15 and railroad track.
I-137 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-138 Summary: The comment states that Figure 14bx shows proximity of wind turbines and batch
plant facilities abutting occupied private property, with several more homes just out of the picture.
I-138 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-139 Summary: The comment states that Figure 14bz shows at least one home within 14 feet of
wind turbines and about 900 feet from O&M facility, batch plant, and laydown yard. Numerous
other homes just out of sight.
I-139 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-140 Summary: The comment states that Figure 14ca shows several homes within 2,400 feet of
turbines, right next to apparent access road on Tierra Del Sol Road near intersection with Shockey
Truck Trail.
I-140 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-141 Summary: The comment states that Figure 15 vastly misrepresents and understates impacts
to Quino checkerspot butterfly from the Project when compared to actual observation locations.
I-141 Response: Refer to Common Responses QCB-1 through QCB-6 (Section 2.8).
I-142 Summary: The comment states that Figure 16 shows how undeveloped and natural the vast
majority of the Campo Wind Project Site is. The figure is too busy, does not serve as valid
cumulative impact project map.
I-142 Response: Refer to Common Response NSI-1 (Section 2.1).
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I-143 Summary: The comment states that Figure 14m shows the Guy family home/horse facility
that will be cumulatively impacted by Campo, Torrey, Boulder Brush, Tule, and Kumeyaay. Their
property will be toxic and they should be bought out if that is their preference.
I-143 Response: Refer to Common Responses TS-1, PROP-1, and CUM-1 (Sections
2.19, 2.21, and 2.7).
I-144 Summary: The comment states that Figure 14n shows at least 10 homes close to proximity
to Boulder Brush project and Ribbonwood Road access route, and the wetland riparian area where
the road crosses Tule Creek bed. Many homes just out of sight of the photo.
I-144 Response: Refer to Response to Comment I-117 and I-116. Also refer to Common
Responses TS-1 (Section 2.19) and NPROX-1 (Section 2.23).
I-145 Summary: The comment states that Figure 14p shows at least one Tribal home about 1,300
feet from Campo wind turbines. Home on Manzanita Road already 1 mile from Kumeyaay turbines
that caused health impacts from previous Tribal tenant.
I-145 Response: Refer to Common Responses TS-1 and NSI-1 (Sections 2.19 and 2.1).
I-146 Summary: The comment states that Figure 14r shows location where golden eagle was
observed on the Boulder Brush private property.
I-146 Response: Refer to Response to Comment GBE-1 (Section 2.9).
I-147 Summary: The comment references the comment letter by Wilson Ihrig, stating that the
Draft EIS fails to address low frequency noise, infrasound, and amplitude modulation despite
evidence. Currently evidence documents impacts up to 16 miles from turbines that already exist.
I-147 Response: Some of the bullets are not comments on the Draft EIS, as they present
summaries and/or references of other studies. With respect to the first and second bullets,
response to Dr. Carmen’s Draft EIS review is addressed in responses to Ms. Tisdale’s
personal letter (Responses to Comments 1-64 to 1-91 (Section 4.1)). For the third bullet, it
could be inferred that this is or relates to content from the “2019 Wilson Ihrig report,”
which is discussed in Dr. Carman’s letter.
I-148 Summary: The comment references a study concluding that direct and indirect turbine
visibility may effect resident health, and reactions may differ in combination with noise. Shows
personal photos of Tierra Del Sol area, where border patrol operates.
I-148 Response: The Visual Impact Assessment prepared for the Campo Wind Project
considered impact indicators recognized by the BIA and BLM. As the BIA is the Lead
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Agency for NEPA, use of the identified impact indicators that directly relate of visual
resources, views, and the scenic quality of landscapes, is appropriate. The archives cited
by the commenter have not been recognized by the Lead Agency and are not identified
impact indicators for visual resource analyses. As such, potential effects to public health
are not addressed in the Visual Impact Assessment, Appendix L to the EIS. In review of
the study cited by the commenter, the paper reviews and interprets other studies and
identifies mixed results amongst those; conclusions in the cited paper are not definitive
noting that the result of existing studies are too inconsistent to make a concluding
statement, and the ultimate conclusion is that further research is needed. The commenter’s
photographs of the Boulevard and Tierra del Sol areas are noted and will be provided in
the record for the BIA’s review and consideration. Section 4.12 Public Health and Safety,
of the EIS addresses health effects and Section 4.10, Noise, addresses noise effects. Refer
to Common Responses EMF-1, VF-1, SHFL-1, LF-1, and NPROX-1 (Sections 2.15,
2.16, 2.18, 2.24, and 2.23).
I-149 Summary: Campo Landfill mentioned on Page 11 of Appendix M. Landfill lease was
terminated. Summary section fails to include Kumeyaay wind facility were non-recyclable blades
have been stored since the 2009 failure. Figure 1 map includes “proposed landfill site” when it has
been terminated. Also shows Camp Lockett in the area – “isn’t Camp Lockett actual located several
miles to the west in Campo Valley?”
I-149 Response: Findings of the Preliminary Environmental Site Assessment, Appendix
M to the EIS, are based on available records for the subject properties. Refer also to
Common Response NSI-1 (Section 2.1).
I-150 Summary: It is negligent to propose turbines to close to homes in a fire hazard zone without
bothering to set foot on the property. Appendix M PEIS photos of the Boulder Brush Facilities
project show historic wet years. Wet years come in cycles.
I-150 Response: Refer to Common Response FIRE-1 (Section 2.17).
I-151 Summary: Need map showing cumulative impact projects and their proximity to each other
and to the impacted communities. JVR solar is 691 acres of a 1,345-acre site, not 571 acres as
stated. This increases cumulative impacts. Decommissioning does not return the area to pre-project
conditions. Some projects remove valuable top soil, and some solar projects kill valuable microbes
that support crops.
I-151 Response: The detailed analysis of cumulative impacts including the map showing
projects considered for cumulative impacts analysis is provided in Appendix N. The
comment regarding the size of the JVR solar project has been noted and an update to the
cumulative impact analysis is provided in the Final EIS reflecting the latest available
Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-169

RESPONSES TO COMMENTS

information – 691 acres impacted. Despite this updated information, the analysis remains
unchanged with respect to cumulative impacts.
I-152 Summary: Adverse and unavoidable effects should include cumulative, public health and
safety (electric, light pollution, and fire), land resource and land use patterns, biological,
socioeconomic, and more. Can be mitigated by selecting the No Project Alternative. Suggests
additional mitigation measures.
I-152 Response: The No Action Alternative is not a mitigation measure. The No Action
alternative is required by CEQ guidelines (40 CFR 1502.14) to be analyzed in the EIS to
serve as a baseline comparison for the potential effects of the action alternatives. Table 23 of the EIS provides a summary of potential impacts. Detailed descriptions of potential
impacts are provided in Chapter 4 and detailed description of potential cumulative impacts
is provided in Appendix N.
I-153 Summary: Land resources section fails to address conversion of rural scenic and
biologically rich land resources by Campo, Torrey, Boulder Brush, and other projects.
I-153 Response: Please refer to Response to Comment I-12. Effects to visual resources
are assessed and disclosed in Section 4.11, Visual Resources, of the Draft EIS. Section 4.1,
Land Resources, identifies applicable impact indicators (Section 4.1.1) used to determine
the severity of impacts to specific land resources including geologic features and units,
soils, paleontological resources, and susceptibility to damage related to seismic events.
Visual effects are not addressed within the context of Land Resources and accordingly, are
not references in Table 2-3 concerning Land Resources.
I-154 Summary: Water resources section fails to address cumulative impacts to groundwater resources.
I-154 Response: Appendix F, Groundwater Resources Evaluation for the Campo Wind
Project evaluated the effect of groundwater pumping for the Project on the 1,702-acre
watershed that contributes to the wellfield in the southeastern portion of the Reservation.
This analysis takes into account all existing groundwater demand within the contributing
watershed. Refer to Common Response WR-1 (Section 2.20).
I-155 Summary: Oaks and other water dependent habitat do not always recover once their source
of water has been altered.
I-155 Response: No potential groundwater-dependent vegetation is mapped within the
immediate vicinity of the wellfield (refer to Figure 9 of the Appendix F, Groundwater
Resources Evaluation for the Campo Wind Project). The nearest potential groundwaterdependent vegetation is mapped over one mile north of the wellfield. Groundwater
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production for the Project is not expected to affect the accessibility of these mapped
vegetation communities to groundwater. Further, as a sovereign government, the Campo
Band of Diegueño Mission Indians has historic federal water rights that they would
sustainably exercise during implementation of the Project, as permitted under the Winters
Doctrine (Winters v. United States 1908). In exercising these water rights, the Campo
Environmental Protection Agency will monitor groundwater production and groundwater
levels at on-Reservation wells during Project construction. Additionally, refer to Response
to Comment E-13 (Section 3.5).
I-156 Summary: Over pumping of wells has already occurred at the same well field proposed for
Campo and BB. Similar issues present at Torrey Wind and other cumulative projects that rely on
finite groundwater resources.
I-156 Response: Appendix F, Groundwater Resources Evaluation for the Campo Wind
Project, documents that groundwater levels recovered in the 312-acre wellfield in the
southeastern portion of the Reservation after pumping for the ECO Substation project.
Furthermore, use of non-potable water from JCSD is subject to monitoring by JCSD and
the County to ensure well levels do not drop unsustainably.
I-157 Summary: Bio resources section is lacking in valid cumulative impact project information.
Impacts and acreage falsely downplayed to reduce appearance of cumulative impacts. The Draft
EIS fails to include and falsely implies that BB impacts are evaluated. The Draft EIS cannot rely
upon SD County’s evaluation under CEQA.
I-157 Response: The Draft EIS evaluates Boulder Brush Facilities impacts to federal
resources, including cumulative impacts. Additional detail regarding cumulative impacts
is provided in Appendix N of the EIS.
I-158 Summary: Socioeconomic Conditions section must recognize and address loss of local
property values and economic well-being inflicted by existing and proposed renewable energy
projects. Significant, cumulative impacts to Boulevard and Campo residents who have invested
life savings in their homes.
I-158 Response: Section 4.7.2 of the Draft EIS discusses potential impacts to property
values from the proposed action and action alternatives. Cumulative impacts are
summarized in Section 4.14.2 and discussed in detail in Appendix N. Also refer to
Common Response PROP-1 (Section 2.21).
I-159 Summary: Resources Use patterns only talks about agricultural uses and not residential uses
that are too close to the Campo, BB, and Torrey Wind. Most agricultural uses include residences
as well.
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I-159 Response: The Project will be required to meet the setback requirement specified by
the Campo Lease. Though the terms of the Tribe’s Land Use Code are not applicable to
the Project, the setback distance specified in the Lease is consistent with the Code. Refer
to Common Response TR-2 (Section 2.25).
I-160 Summary: Biased survey referenced from the American Wind Energy Association 2018.
I-160 Response: Refer to Common Response NSI-1 (Section 2.1).
I-161 Summary: Michael Connolly calls himself Miskwish. Owns a consulting company that
profits from many Campo tribal projects.
I-161 Response: Refer to Common Response NSI-1 (Section 2.1).
I-162 Summary: The comment states that the Draft EIS fails to analyze all feasible mitigation
measures, noting that the proposed mitigation measures are similar to Tule and Ocotillo, where
they don’t make much difference and have little to no oversight by the federal government. The
commenter suggests mitigation measures for lighting – use of radar-activated Aircraft Detection
Lighting System.
I-162 Response: Lighting requirements for the safety of aircraft and navigable air space
are determined by the FAA and would be applied to this project, as identified in MM-VIS8 in Section 4.11.2 of the Draft EIS. As stated in the Draft EIS, “The FAA would make the
final determination regarding the number, location, and type of lighting to be installed atop
wind turbines. The FAA must first approve the lighting plan described in MM-VIS-8
before it can be implemented.” Refer to Response to Comment I-26.
I-163 Summary: The comment states that wind turbine safety zones and setbacks should have
been demonstrated prior to the Campo Band signing off on the Draft EIS and lease agreement.
I-163 Response: Refer to Common Responses TR-2 and NSI-1 (Sections 2.25 and 2.1).
I-164 Summary: The comment asks where the noise mitigation is for operation-turbine noise,
stating that the issue was raised during scoping and negligently omitted from the Draft EIS. The
commenter states that mitigation can include removing or relocating turbines, curtailing turbines,
removing or relocating turbines, or curtailing turbines during high winds and hours that create
shadow flicker.
I-164 Response: The second, third, and fifth bullets provided in the comment are not
comments on the Draft EIS, as they present generic opinions or references to other
comments or studies. Regarding the first bullet, Section 4.10 of the Draft EIS states that
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operation noise effects are “significant and unavoidable.” Regarding the fourth bullet, refer
to Common Response SHFL-1 (Section 2.18).
I-165 Summary: The comment states that Developer should be required to pave all roads to reduce
dust/air pollution and erosion for life of the Project, including BIA 10, where the O&M facility,
laydown yards, and batch plants are proposed immediately adjacent to private properties.
I-165 Response: Potential impacts to Air Quality from construction and operation of the
Project are analyzed in the Air Quality and GHG Technical Report provided in Appendix
G of the EIS and summarized in Section 4.3 in the EIS. As stated in the EIS, the analysis
concluded that construction and operation of the Project would not exceed federal de
minimis thresholds and no adverse impacts to air quality would occur. Therefore, no
mitigation measures would be required for air quality.
I-166 Summary: The comment asks where the mitigation is for operational noise that will be
generated during the life of the Project.
I-166 Response: Section 4.10 of the Draft EIS states that Project turbine operation noise
effects are “significant and unavoidable.” This finding is detailed in the last paragraph of
the “Alternative 1: Approximately 252 MW” discussion under Impact NOI-1 (refer to
Section 4.10.2, Effects, of the Draft EIS).
I-167 Summary: The comment states that mitigation for avian collisions can and should include
something like IdentiFlight that automatically shuts down a turbine if a large bird gets too close.
I-167 Response: Refer to Common Responses GBE-1, ABC-1 through ABC-3, and NSI-1
(Sections 2.9, 2.12, and 2.1) as well as Responses to Comments I-38 and G-142 (Section 3.7).
I-168 Summary: The comment states that the list of preparers fails to identify specific
qualifications or which portion of the Draft EIS they are responsible for.
I-168 Response: The Final EIS has been revised to include additional information and
clarification about the preparers of the EIS.
I-169 Summary: The comment asks what position Michael Connolly holds besides ‘tribal
member.’ The comment also notes that Lisa Gover’s name is misspelled and Campo EPA position
is not identified. The comment notes that County positions and areas of discipline held by Darin
Neufeld, Bronwyn Brown, Greg Kazmer are not identified.
I-169 Response: The Final EIS has been revised to include additional information and
clarification about the persons contacted, as appropriate.
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I-170 Summary: The comment states that the Draft EIS is inadequate and alarming. It should be
withdrawn, revised, and recirculated unless Campo General Council votes to terminate Campo
Wind, as they should.
I-170 Response: Refer to Common Responses INT-1 and INT-2 (Section 2.1).

3.10

Response to Comment Letter J

J-1 Summary: Comment letter is submitted on behalf of Backcountry Against Dumps (BAD) and
Donna Tisdale.
J-1 Response: The commenter’s introductory comments are noted. Refer to Common
Response NSI-1 (Section 2.1).
J-2 Summary: The Draft EIS unlawfully segments the analysis of connected actions – fails to
analyze the impacts of the connected Torrey Wind project and inadequately analyzes the Boulder
Brush facilities.
J-2 Response: The comment is noted. Refer to Common Responses PD-1 and ONE-1
(Sections 2.3 and 2.4).
J-3 Summary: The Draft EIS fails to consider all cumulative projects.
J-3 Response: The comment is noted. Refer to Common Response CUM-1 (Section 2.7).
J-4 Summary: The Draft EIS fails to evaluate a reasonable range of project alternatives.
J-4 Response: The Draft EIS describes in Chapter 2, and provides equivalent details in
Chapter 4, three alternatives including the proposed Project and the no project alternative.
In Chapter 2, the Draft EIS also describes five alternatives eliminated from detailed study.
Refer also to Common Response ALT-1 (Section 2.6).
J-5 Summary: The Draft EIS fails to list any “scientific [or] other sources relied upon” for its
conclusion that the “distance and cost of connecting the scaled down [minimal built-out] project.”
J-5 Response: The Draft EIS (Section 2.4.2) clearly identifies that the minimal buildout
alternative would be economically infeasible because of the costs to develop the gen-tie line,
high-voltage substation, and switchyard; 15 turbines would generate insufficient revenue in the
current market conditions to make the Project viable and would not support the purpose of
economic benefit to the Tribe. Refer to Common Response ALT-1 (Section 2.6).
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J-6 Summary: The Draft EIS fails to support its rationale for rejecting the reduced-capacity
turbines alternative.
J-6 Response: the Draft EIS clearly states that the reduced capacity turbines would not
appreciably reduce impacts as the same number of turbine pads and all other associated
disturbances would be necessary to support that alternative and the turbines would be
clearly visible even with a reduced height. The reduced-capacity turbines would also
reduce potential revenue for the Tribe due to the diminished energy production, yet without
any reduction in potential environmental impacts. Refer to Common Response ALT-1
(Section 2.6) regarding the alternatives analysis. Refer to Common Response INT-2
(Section 2.2) regarding the need for recirculation.
J-7 Summary: BIA fails to take a “hard look”’ at the Project’s impacts in the Draft EIS and
significantly downplays the Project’s biological impacts.
J-7 Response: Comment is non-specific. Refer to Common Response INT-1 (Section 2.2).
J-8 Summary: The Draft EIS inadequately addresses impacts to golden eagles and other avian species.
J-8 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12); refer also to Response to Comment J-43.
J-9 Summary: The Draft EIS fails to quantify the number of expected wind turbine collisions
with golden eagles/other avian species.
J-9 Response: The comment concerns the quantification of expected wind turbine
collisions with golden eagles and other bird species. This aspect of the analysis of impacts
to biological resources is addressed In the Biological Technical Report (Appendix H of the
EIS) and Section 4.5 of the EIS. Refer to Common Responses GBE-1 and ABC-1 through
ABC-3 (Sections 2.9 and 2.12).
J-10 Summary: The comment states that after-the-fact-monitoring of bird collisions and removal
of bird carcasses (as proposed as part of MM-BIO-4) does nothing to mitigate the collision impacts.
J-10 Response: Refer to Common Responses GBE-1 and ABC-1 through ABC-3 (Sections
2.9 and 2.12) and Response to Comment G-187 (Section 3.7).
J-11 Summary: The Draft EIS fails to analyze the landscape-scale impacts that the turbines would
likely cause to bird populations.
J-11 Response: Refer to Response to Comment G-8 (Section 3.7) regarding species analyzed
in the Draft EIS. Refer to Common Response ABC-1 through ABC-3 (Section 2.12).
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J-12 Summary: The Draft EIS relies on deficient golden eagle surveys.
J-12 Response: The comment concerns the adequacy of golden eagle surveys. Refer to
Common Response GBE-1 (Section 2.9) and Response to Comment G-83 (Section 3.7).
J-13 Summary: Golden eagle surveys did not comply with Land-Based Wind and Eagle
Conservation Plan guidelines; the Draft EIS’s analysis of Project impacts to birds fails to
reasonably inform decision makers and the public.
J-13 Response: Refer to Common Response GBE-1 (Section 2.9) and Responses to
Comments G-59 and G-83 (Section 3.7).
J-14 Summary: The Draft EIS greatly understates impacts to Quino checkerspot butterflies.
J-14 Response: The comment concerns potential impacts to the Quino checkerspot
butterfly but lacks supporting evidence that the impacts in the EIS are understated. Refer
to Common Responses QCB-1 through QCB-6 (Section 2.8) and Response to Comment
G-36 (Section 3.7). It should also be noted that for the Full Build-Out Project Alternative
(1), the EIS evaluated the effects of 76 turbine locations, which results in a conservative
analysis that addresses a project approximately 20% larger than the maximum number of
turbines (60) contemplated under the Campo Lease. Refer to Common Response PD-1
(Section 2.3). Therefore, the potential impacts assumed in the BTR and EIS are greater
than what would actually take place.
J-15 Summary: The Draft EIS provides inadequate information necessary to provide the public
and decision makers with the “hard look” that NEPA requires (regarding Quino checkerspot
butterflies); the Draft EIS inadequately defines and cites potential Quino checkerspot habitat.
J-15 Response: Refer to Common Responses QCB-1 through QCB-6 (Section 2.8) and
Responses to Comments G-36 and G-88 (Section 3.7).
J-16 Summary: The Draft EIS admits that BIA does not have all the information necessary to
determine Project impacts.
J-16 Response: A complete discussion regarding the 2018 and 2019 Quino checkerspot
butterfly protocol surveys, overlapping habitat, and consultation with USFWS is provided
in Common Response QCB-2 through QCB-6 (Section 2.8).
J-17 Summary: The Draft EIS claims that restoration would negate adverse impacts, but this
cannot restore dead or injured Quino checkerspot butterflies.
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J-17 Response: As a preliminary matter, restoration of habitat is often an approach used
to reduce the effects on species. That said, MM-BIO-1 has been revised to include specific
information regarding restoration activities following decommissioning of the project. If
the Campo Wind Facilities were to be decommissioned, a decommissioning plan would be
prepared and implemented. The decommissioning plan shall include revegetation of the
previously impacted areas. Soil would be revegetated with native plant species found
within adjacent habitats. Locally available seed would be used, and seed from species that
are that did not produce viable seed during the collection window would not be
incorporated into the final seed palette. Revegetation shall provide a minimum of 40%
cover of plant species native to adjacent habitats within a 2-year time frame. If 40% cover
of native species is not achieved within 2 years, adaptive management measures will be
pursued until 40% cover of native species is achieved. Additionally, the weed management
will ensure there is no more than 10% increase in weed species. Also refer to Common
Responses QCB-1 through QCB-6 (Section 2.8).
J-18 Summary: The Project Site is within a core occurrence area for the Quino checkerspot.
J-18 Response: The comment provides background information on Quino checkerspot
butterfly core complexes and states that the Project Area is important because it is a core
occurrence area and because it is imperative to Quino checkerspot butterfly survival. Refer
to Common Responses QCB-1 through QCB-6 (Section 2.8) and Responses to Comments
G-84 and G-104 (Section 3.7).
J-19 Summary: The Draft EIS erroneously claims that any adverse impacts would be reduced to
less than adverse with implementation of recommended MM-BIO-1 and MM-BIO-3.
J-19 Response: The comment is noted. NEPA does not require a fully developed plan that
will mitigate all environmental harm before an agency can act. NEPA requires only that
mitigation be discussed in sufficient detail to ensure that environmental consequences have
been fully evaluated. Moreover, the Section 7 consultation under the federal Endangered
Species Act must be completed and USFWS must issue a Biological Opinion before BIA
can issue its ROD. Regarding impacts to Quino checkerspot butterfly, MM-BIO-3 involves
implementation of the terms and conditions of Biological Opinion prepared by the USFWS,
which are intended to avoid, minimize, and/or mitigate impacts to the species to a level
that is less than significant (i.e., that the USFWS considers will ensure the survival of the
species). Refer also to Common Responses QCB-1 through QCB-6 (Section 2.9).
J-20 Summary: MM-BIO-3 is vague and unenforceable.
J-20 Response: The comment is noted. NEPA does not require a fully developed plan that
will mitigate all environmental harm before an agency can act. NEPA requires only that
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mitigation be discussed in sufficient detail to ensure that environmental consequences have
been fully evaluated. Moreover, the USFWS must issue a Biological Opinion on the
impacts to Quino checkerspot butterfly before the BIA can issue its ROD. Refer to
Common Responses QCB-1 through QCB-6 (Section 2.8) and Response to Comment G104 (Section 3.7).
J-21 Summary: The Draft EIS’s analysis of the Project’s impacts to the Quino checkerspot
Butterfly fails to reasonably inform decision makers and the public as NEPA requires; the
biological resources impact analysis must accordingly be revised and recirculated.
J-21 Response: The concluding comment is noted. Refer to Common Responses QCB-1
through QCB-6, INT-1, and INT-2 (Sections 2.8 and 2.2).
J-22 through J-27 Summary: Refer to conclusions made in the letter from Dr. Carman attached
as Exhibit 5 to comment letter J.
J-22 through J-27 Response: Please refer to Responses to Comments J-46 through J-74,
which respond in detail to Dr. Carman’s review of the Draft EIS.
J-28 Summary: The Draft EIS entirely fails to analyze the Project’s infrasound noise impacts.
J-28 Response: The comment is incorrect that the Draft EIS fails to analyze the Project’s
infrasound noise impacts. Appendix K of the Draft EIS (K-1 of the Final EIS)
acknowledges that the wind turbines may produce infrasound, and indeed refers to the RSG
study regarding its audibility. Dudek notes that the abstract of Exhibit 7 to the comment
letter also includes the following (emphasis added as italics): “While the current evidence
does not conclusively demonstrate transduction, it does present a strong prima facia [sic]
case.” The first clause of this quotation, which is important with respect to the discussion
of transduction and its apparent implied connection of infrasound to potential impacts, was
missing from the comment.
J-29 Summary: The Draft EIS concludes that “low-frequency noise would not result in adverse
noise impacts.” This cursory analysis based on a single study is both inadequate and inaccurate for
at least four reasons.
J-29 Response: Appendix K of the Draft EIS (Appendix K-1 of the Final EIS) references
the Epsilon Associates study. Since sound naturally attenuates with distance from the
source via geometric divergence, the setback distance of 1,320 feet being greater than the
study’s usage of 1,000 feet reasonably suggests that the interior low-frequency noise
criteria would also be met at potential receptors at this 1/4-mile (1,320 feet) distance. Also
refer to Common Responses LF-1 and NPROX-1 (Sections 2.24 and 2.23).
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J-30 Summary: The Draft EIS fails to provide any information about what low-frequency impact
criteria were used in the Epsilon study or justify why they would apply.
J-30 Response: Please refer to Responses to Comments J-29 and J-31. Additionally, the
Epsilon study summarizes several standards and guidance that may apply to low-frequency
noise, which includes mention of a World Health Organization (WHO) guideline that
compares dBC with dBA in a manner that is similar to the County of San Diego standards
outlined in Ordinance 10262 that is used in Appendix K of the Draft EIS (Appendix K-1
of the Final EIS) to evaluate noise impact.
J-31 Summary: The Draft EIS glosses over the fact that wind turbines studied in reference
documents were smaller and had significantly lower electrical generation capacities.
J-31 Response: Wind turbines larger (i.e., greater power generation capacity) than those
identified in the Epsilon Associates study may produce more low frequency sound and
infrasound under the right conditions, but the results in the Epsilon Associates study
indicate there is considerable compliance margin in the infrasound range of frequencies
between the ISO 226 + Watanabe – 5 dB audibility standard levels and the Epsilon
Associates studied wind turbine noise levels at distances between 920 and 1,060 feet. This
generous margin (often over 20 dB) would suggest noise in this spectrum from 4.2 MW
wind turbines would likely also comply with this standard at the same distance.
J-32 Summary: Project turbines would generate infrasound and low-frequency noise levels above
the sound levels threshold of 60 G-weighted decibels (dBG).
J-32 Response: The comment asserts that Project turbines “would still cause negative
health impacts on nearby residents”, by assuming the Project WTG operation infrasound
and low frequency noise levels are the same as those studied by Epsilon Associates (Exhibit
8) and that exceedance of the Salt and Kaltenbach threshold (Exhibit 9) of 60 dBG
stimulates the outer hair cells of the human ear. While Exhibit 9 may have established such
stimulation occurs at this level, Dudek notes one of Exhibit 9’s important conclusions as
follows with regard to negative health impacts: “Nevertheless, the issue of whether wind
turbine sounds can cause harm is more complex. In contrast to other sounds, such as loud
sounds which are harmful and damage the internal structure of the inner ear, there is no
evidence that low-level infrasound causes this type of direct damage to the ear. So
infrasound from wind turbines is unlikely to be harmful in the same way as high-level
audible sounds.” Also refer to Common Response LF-1 (Section 2.24).
J-33 Summary: Numerous residents live within 0.5 miles of a planned wind turbine and would
be exposed to infrasound levels greater than 60 dBG.
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J-33 Response: The comment refers to a setback distance mentioned in the Draft EIS and
asserts infrasound levels would exceed 60 dBG. Please refer to Response to Comment J-32.
J-34 Summary: The Draft EIS’s noise impact analysis is inadequate, inaccurate, and fails to
reasonably inform decision makers and the public as NEPA requires.
J-34 Response: The concluding comment is noted. Refer to Responses to Comments J-22
through J-33.
J-35 Summary: The Draft EIS fails to accurately and reasonably inform the public and decision
makers of the project’s impacts to water resources.
J-35 Response: The comment’s introductory remarks are noted. Section 3.2 of the Draft
EIS describes the affected environment regarding water resources. Section 4.2 of the Draft
EIS analyzes potential Project effects on water resources. Section 3.2.2.2 and Appendix F
to the Draft EIS discuss the environment of the Cottonwood Creek aquifer. Potential
impacts to the aquifer’s supply and quality were found to not be adverse, and capacity was
determined to be sufficient. Also refer to Common Response WR-1 (Section 2.20).
J-36 Summary: The Draft EIS does not specify what BMPs would be included in the SWPPP.
J-36 Response: The comment concerns what best management practices may be adopted
as part of the SWPPP. Section 2.2.2 of the Draft EIS describes that a SWPPP would be
prepared for the Project as part of the US EPA NPDES Multi-sector General Permit for
Storm Water Discharges. BMPs are chosen during the process of preparing the SWPPP as
each SWPPP is tailored specifically to each project site. A Qualified SWPPP Developer
(QSD) would choose appropriate, suitable, and effective BMPs in order to prevent or
reduce potential stormwater runoff and pollution from the Project Site. The Draft EIS
briefly lists BMPs which are commonly used in SWPPPs; however, there are several
commonly used and industry standard BMPs, many of which may not be appropriate for
all project sites. As a qualified professional, a QSD will determine which BMPs shall be
incorporated into the SWPPP for the Project Site, which must comply with the NPDES
General Permit. Also refer to Common Response PD-1 (Section 2.3).
J-37 Summary: The Draft EIS fails to disclose whether any hazardous wastes generated by the
project would be disposed of trough the operation and maintenance facility’s septic system. This
is important because the project is located over a sole source aquifer.
J-37 Response: Commenter quotes the Draft EIS page 17, “Sewage disposal is anticipated
via an approved septic system on site of nearby on the Reservation.” Through the approval
of the septic system, the septic system would be in working condition and hazardous
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materials would not be allowed to enter the system as it may cause the system to fail. The
Project septic system will comply with all applicable requirements and regulations.
J-38 Summary: The Draft EIS presented conflicting estimates of the acreage of jurisdictional
waters of the US that the project would impact.
J-38 Response: The comment concerning the estimated acreage of jurisdictional waters is
noted. Table 3.5-1 of Appendix D provides acreages for all vegetation communities, which
includes non-wetland waters. Table 3.5-2 of Appendix D provides the acreages for those
vegetation communities that are under ACOE jurisdiction and therefore acreages may not
total across tables. Additionally, the BTR and EIS have been updated to reflect minor
changes in the Project.
J-39 Summary: The Draft EIS presents conflicting information about where the project would
obtain its operational water supplies.
J-39 Response: The commenter is incorrect that there is a discrepancy in the document.
Groundwater from JCSD or PDMWD would be used for the Project’s construction and onsite groundwater would be used for the Project’s operation, as identified in the EIS Section
4.2, Water Resources.
J-40 Summary: The Draft EIS bases the project’s global warming impacts on an incomplete analysis.
J-40 Response: The comment concerns the scope of the GHG and Climate Change
analysis and is noted. Refer to Common Responses GHG-1 through GHG-4 (Section
2.22).
J-41 Summary: The Draft EIS fails to provide any substantive information about the program or
method used to prevent shadow flicker, and does not address shadow flicker avoidance in any
mitigation measure.
J-41 Response: The comment is noted. Refer to Common Response SHFL-1 (Section 2.18).
J-42 Summary: Exhibit one is “A Cooperative Measurement Survey and Analysis of Low
Frequency and Infrasound at the Shirley Wind Farm in Brown County, Wisconsin.”
J-42 Response: Commenter cites a report prepared by a cooperative effort of consultants
for a Wisconsin wind turbine project, including measurement results and consultant
observations on audibility and health effect assertions. Dudek reviewed and considered the
report, and in its estimation did not encounter any data or findings bearing on the analysis
and conclusions in the Draft EIS with respect to potential noise impacts.
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J-43 Summary: Exhibit 2 is “Impact of Renewable Energy Sources on Birds of Prey.”
J-43 Response: The comment refers to Exhibit 2 to the comment letter, entitled “Impact
of Renewable Energy Sources on Birds of Prey.” The study discusses the rise of renewable
energy technologies including solar, wind, biofuel, geo-thermal, hydro, and oceanic
renewable energy technology and their impacts on raptors. The study only provides a brief
discussion of wind energy effects on raptors including bird strikes and the species most
likely to be affected. Section 4.5.2 of the Draft EIS and Appendix H, Section 5.5 analyzes
potential impacts to raptors, including golden eagle, in depth. The study does not present
significant new information beyond that contemplated in the Draft EIS and information
provided in the study does not change the conclusions reached in the Draft EIS with regard
to impacts to raptors. Refer also to Common Responses GBE-1 and ABC-1 through ABC3 (Sections 2.9 and 2.12).
J-44 Summary: Exhibit 3 is “Effects of development of wind energy and associated changes in
land use on bird densities in upland areas.”
J-44 Response: The comment refers to Exhibit 3 to the comment letter entitled “Effects of
development of wind energy and associated changes in land use on bird densities in upland
areas.” The study discusses effects of wind energy facilities on upland bird communities
in Ireland. The study was conducted outside of the United States and is not relevant to the
San Diego area. Section 4.5.2 of the Draft EIS and Appendix H, Section 5.5 analyzes
potential impacts to other migratory birds, including those protected under the Migratory
Bird Treaty Act. The study provided by the commenter does not present significant new
information beyond that contemplated in the Draft EIS and information provided in the
study does not change the conclusions reached in the Draft EIS with regard to potential
impacts to migratory birds and other avian species. Refer also to Common Responses
GBE-1 and ABC-1 through ABC-3 (Sections 2.9 and 2.12).
J-45 Summary: Exhibit 4 is “Changes distribution patterns of an endangered butterfly: Linking
local extinction patterns and variable habitat relationship.”
J-45 Response: The comment refers to Exhibit 4 to the comment letter entitled “Changing
distribution patterns of an endangered butterfly: Linking local extinction patterns and
variable habitat relationship.” The study discusses general threats to the Quino checkerspot
butterfly that have occurred since 1930. The study is not a focused study on wind energy’s
effects on Quino checkerspot butterfly, but rather general effects caused by human activity
and population growth. Section 4.5.2 of the Draft EIS and Appendix H, Section 5.5 fully
analyze potential project-specific impacts to Quino checkerspot butterfly. The study
provided by the commenter does not present significant new information beyond that
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contemplated in the Draft EIS and information provided in the study does not change the
conclusions reached in the Draft EIS with regard to impacts to Quino checkerspot butterfly.
Refer also to Common Responses QCB-1 through QCB-6 (Section 2.8).
J-46 Summary: Intro comments.
J-46 Response: The commenter’s introductory remarks are noted.
J-47 Summary: Summary of issues presented in letter.
J-47 Response: This comment encompasses the summary conclusions (seven “reasons”)
for Dr. Carman’s assertion that the Draft EIS noise analysis is deficient. Please refer to
Responses to Comments J-48 through J-73, which address the more detailed discussion
underlying these summary conclusions throughout Dr. Carman’s letter.
J-48 Summary: The noise analysis relied on three federal guidelines (7, 8, 9) and two San Diego
County noise ordinances (10, 11) to establish significance criteria; Project Draft EIS uses FTA
guidelines to establish significance criteria for construction noise and vibration impact assessment
but ignores FTA criteria for operational noise.
J-48 Response: In addition to the three federal guidelines and two San Diego County noise
ordinances mentioned by the commenter, the noise analysis also applied the San Diego
County Guidelines for Determining Significance, as described in Section 4.2.3, County
Code Amendment for Wind Energy Turbines, of the AAR, which shows a relative
significance criterion of up to +10 dB CNEL over pre-existing noise. This relative criterion
was used as part of the quantified operation noise impact assessment in the AAR. The
commenter offers no support as to why 0.2 ips PPV would not help ensure against damage
to residential structures. The application of the 0.2 ips PPV as a criterion for building
damage risk is compatible with the 0.2–0.3 ips “limiting velocity” range for the “residential
buildings, plastered walls” situation type per Table 15, “AASHTO Maximum Vibration
Levels for Preventing Damage” as found in the Caltrans Transportation and Construction
Vibration Guidance Manual (Caltrans 2013).
J-49 Summary: BLM noise criterion relies on criteria in the 1974 EPA document; Relative noise
criteria accounts for the impact due to increases in ambient noise that are caused by new sources.
J-49 Response: The comment introduces the concept of relative criteria, which the noise
analysis already considers for pre-existing NSLUs on private lands under County jurisdiction,
as described in the County’s general plan guidelines (i.e., 60 dBA CNEL or 10 dBA greater
than the existing CNEL at a pre-existing receptor outdoor living area). The usage of the
“absolute” commenter-implied 55 dBA Ldn criterion is compatible with BLM guidance from
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2005, specifically on wind energy development in the western United States. Although BLM
lacks jurisdiction over the Project, its usage of the EPA 55 dBA Ldn exterior noise level
guidance is frequently used for environmental noise assessment of noise-sensitive receptors
(e.g., outdoors of residences) when local quantified standards are lacking.
J-50 Summary: List the county ordinances and states criterion by more than 20 dB at the property
line of the lot on which the large wind turbine is located.
J-50 Response: The comment is noted. The recitation of San Diego County Noise Criteria
does not raise specific issues with the Draft EIS environmental analysis; therefore, no further
response is warranted or provided. Refer to Common Response NSI-1 (Section 2.1).
J-51 Summary: The comment summarizes the EPA comments on the Shu’luuk EIS.
J-51 Response: While the Draft EIS noise analysis does not include the commenterindicated EPA review of the Shu’luuk Draft EIS, Dudek notes that application of the 55
dBA Ldn criterion to the exterior of a noise-sensitive receptor implies in indoor criterion of
30 dBA Ldn if the occupied structure construction provides 25 dB of exterior-to-interior
noise reduction, which is compatible with Federal Highway Administration guidance
(DOT 2011) for a light-framed structure with closed storm windows (i.e., a typical
residence). Hence, under these conditions, adoption and usage of the EPA 55 dBA Ldn
threshold would appear to provide conditions similar to the commenter-quoted WHO
recommendation.
J-52 Summary: Federal Noise Criteria Ignored in the Draft EIS; absolute noise level; Project
noise would result in a substantial increase over existing ambient noise.
J-52 Response: The summary of FTA guidelines for operational noise is noted. Please
refer to Responses to Comments J-53 and J-54.
J-53 Summary: where the existing ambient noise is Ldn 40 dBA or less, the threshold for Moderate
Impacts is 10 dBA and for Severe Impact is 15 dBA.
J-53 Response: The commenter describes a hypothetical application of the FTA criteria and
compares it to usage of the County’s noise ordinance hourly Leq thresholds as a combined Ldn
metric. Dudek notes that nowhere in the County’s noise ordinances, General Plan, or
significance thresholds is this combination of daytime and nighttime hourly thresholds
mentioned or applied. On the contrary, the County’s significance thresholds establish 60 dBA
CNEL or +10 dBA over pre-existing CNEL at the outdoor living area of an existing dwelling.
While the Draft EIS does not use FTA guidance for operation noise, it does apply this County
relative noise criterion for appropriate private lands under County jurisdiction.
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J-54 Summary: Only the County noise limit would result in Severe Impact (i.e., cause a 15 dBA
increase) using the FTA relative criteria.
J-54 Response: The commenter describes a hypothetical application of the FTA criteria
and compares it to usage of the County’s noise ordinance hourly Leq thresholds as a
combined Ldn metric. Dudek notes that nowhere in the County’s noise ordinances, General
Plan, or significance thresholds is this combination of daytime and nighttime hourly
thresholds mentioned or applied. On the contrary, the County’s significance thresholds
established 60 dBA CNEL or +10 dBA over pre-existing dwelling. While the Draft EIS
does not use FTA guidance for operation noise, it does apply this County relative noise
criterion for appropriate private lands under County jurisdiction.
J-55 Summary: Ambient noise measurements were limited to one 24-hour period; Piccolo II
instrument is only capable of measuring sound levels equal to or greater than 30 dBA.
J-55 Response: The commenter implies that the project vicinity is a “low background
noise environment” and requires a Type 1 instrument. Dudek notes that guidance from the
EPA (1978 – Protective Noise Levels Condensed Version of EPA Levels Document,
Figure 4) indicates examples of outdoor Ldn that include Rural Residential at 39.5 dB,
which one might consider comparable to a broad and coarse characterization of the Project
Vicinity environment. On that basis, and under the right conditions, usage of a sound level
meter with a 30 dB floor would seem appropriate for measuring outdoor sound levels
resulting in a comparable calculated Ldn value. However, as detailed in Section 1 of the
Noise Addendum Memo, provided as Appendix K-2 to the Final EIS, a new baseline
outdoor sound pressure level (SPL) survey was performed with ANSI Type 1 sound level
meters that collected data up to a 48-hour period at many of the originally surveyed 13
representative locations discussed in the Draft EIS. These ANSI Type 1 instruments
demonstrated capability to measure SPL below 30 dBA.
J-56 Summary: Windscreen is imperative to minimize artificial wind noise and ensure the
accuracy of measured data.
J-56 Response: A factory-provided 35 mm × 25 mm windscreen for the 1/2-inch microphone
was installed on each SoftdB Piccolo I or II sound level meter used for the baseline SPL data
collection. As shown in Section 1 of the accompanying Noise Addendum Memo, provided as
Appendix K-2 to the Final EIS, usage of the ANSI Type 1 sound level meters during the new
baseline outdoor ambient sound level survey included Larson-Davis “environmental shrouds”
(i.e., 12-inch-long, 4-inch-diameter windscreens with bird-spikes).
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J-57 Summary: Previous measurements 15 in the area have documented levels less than 30 dBA.
Wilson Ihrig measured background noise level of 25 dBA at a location close to LT-1 at
approximately 16:45.
J-57 Response: The commenter references two sub-30 dB measurements that were taken
over 28 years ago, and makes assumptions regarding nighttime noise being even less. A
single 2018-era measurement of 25 dBA is reported, with no context. As detailed in Section
1 of the accompanying Noise Addendum Memo, provided as Appendix K-2 to the Final
EIS, a new baseline outdoor SPL survey was performed with ANSI Type 1 sound level
meters and collected data up to a 48-hour period at the proximities of many of the originally
surveyed 13 representative locations discussed in the Draft EIS. While usage of these ANSI
Type 1 instruments demonstrated a capability of measuring sub-30 dBA sound levels, they
also measured dusk-to-dawn insect song and other acoustical contributors to the
environment that resulted in levels being substantially higher than 30 dBA.
J-58 Summary: Data for LT-1: Leq for two of those hours is greater than the Lmin.
J-58 Response: Leq values are greater than Lmin for more than two of the hours. As a result
of the sound level meter settings, the presentation of statistical values is limited to a 2 dB
resolution (as indicated in the Appendix A sheet 1 of the AAR by the “2.0 dB resolution
stats” text immediately above the Lmin column header of the presented data table), which
would help explain why some statistical values are similar (or identical) and presented as
integer values.
J-59 Summary: Two impossibilities: levels L1 (the level exceeded 1% of the time) is less than the
L5 (the level exceeded 5% of the time), and the L5 is less than the L10.
J-59 Response: As a result of the sound level meter settings, the presentation of statistical
values is limited to a 2 dB resolution (as indicated in the Appendix A sheet 2 of the AAR
by the “2.0 dB resolution stats” text immediately above the Lmin column header of the
presented data table), which would help explain why some statistical values are similar (or
identical) and presented as integer values.
J-60 Summary: Ambient data for each location were only measured for one 24-hour period; 2 or
3 days is customary.
J-60 Response: The commenter is suggesting a longer survey duration. The baseline sound
data collection was for 24 hours, so that sample daytime, evening, and nighttime levels
could be gained and used to support analyses and assessment. Measurement over a 24-hour
period shows how outdoor sound levels change throughout the progression of a diurnal
cycle. As detailed in the accompanying Noise Addendum Memo, provided as Appendix
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K-2 to the Final EIS, a new baseline outdoor SPL survey was performed with ANSI Type
1 sound level meters and collected data up to a 48-hour period at the proximities of many
of the originally surveyed 13 representative locations discussed in the AAR. The collection
over a 48-hour period can provide redundancy, and help evaluate conditions that may not
occur during sequential diurnal periods. For example, a brief rainstorm may occur on one
afternoon but not the other.
J-61 Summary: Noise Impact Predications Based on the Computer Program CadnaA.
J-61 Response: Dudek reviewed ISO 9613-2 and found no stated preclusions with regard
to source height or with respect to wind turbine noise prediction. On the contrary, Dudek
observes that usage of CadnaA for wind farm operation noise prediction is commonplace.
The software provider, Datakustik, notes: “Many relevant experts working in the wind
energy field are using CadnaA for the feasibility study of potential sites. The acoustical
aspect is related to many other factors such as wind conditions or land use for the optimal
location of the wind turbines. CadnaA includes state of the art calculation standards widely
used to simulate the noise propagation from wind turbines such as ISO 9613-2, Harmonoise
or Nord2000, including meteorological effects.” Additionally, per the same RSG report
that the AAR references: “ISO 9613 is the current international standard for modeling
sound propagation in the outdoors. It is used for modeling equivalent average sound levels
(Leq) under well-developed moderate nighttime temperature inversions, or equivalently,
downwind conditions. It is the required model under the current MassCEC acoustic study
methodology.” The RSG study also concluded that usage of ISO 9613-2, with CadnaA as
the modeling software, and applying G = 0.5 for ground absorption and +2 dB adjustment
as was replicated in the noise analysis, was an accurate and reliable technique for wind
turbine operations noise prediction.
J-62 Summary: There is no stated accuracy in ISO 9613-2 for source heights greater than 30
meters; no mention in the RSG study of the accuracy of predications; questions the applicability
of the RSG study conclusions to the Project.
J-62 Response: Please refer to Response to Comment J-61. Further, the statement “there is no
stated accuracy in ISO 9613-2 for source heights greater than 30 meters” is incorrect – Table
5 of ISO 9613-2 indicates a mean height of 30 meters, not the source height. Additionally, per
the same RSG report that the AAR references, Dudek believes its methodology for predicting
the Project wind turbine noise is appropriate for reasons that include the following: “The ISO
9613 with mixed ground (G=0.5) plus 2 dB is the most precise at modeling the one-hour Leq.”
“ISO 9613 with mixed ground (G=0.5) plus 2 dB, currently the MassCEC preferred protocol,
and non-spectral ground attenuation provide the best fit relative to the average difference
between modeled and monitored sound level (accuracy).”
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J-63 Summary: Difficult to accurately measure sound power for mechanical sources even under
ideal conditions.
J-63 Response: The AAR used manufacturer-provided wind turbine sound power data,
based on IEC 61400-11.
J-64 Summary: The commenter questions the accuracy of the manufacturer’s sound power.
J-64 Response: Refer to Response to Comment J-63.
J-65 Summary: It is unlikely that manufacturer’s sound power measurements were made for a
fully operating wind turbine given that the hub height is 116 meters; mechanical noise sources are
directional in nature, which means that noise is not emitted uniformly in all directions.
J-65 Response: Refer to Response to Comment J-63.
J-66 Summary: Nighttime levels reported at several locations are inaccurate and higher than
actual; The minimizes the Project noise impacts by using inaccurate ambient noise data while
applying only the county noise ordinance criteria and ignoring substantial increases in ambient
noise caused by the Project.
J-66 Response: Baseline SPL measurements establish the pre-existing Ldn and CNEL at
appropriate receptors. The latter metric was used with respect to the County’s relative
criterion (i.e., 60 dBA CNEL or existing CNEL + 10 dB) for assessing potential operation
noise impact at the outdoor living areas of pre-existing noise-sensitive receivers on private
lands under County jurisdiction. These existing outdoor Ldn or CNEL metrics were also
used to help assess cumulative impacts, which was done for potential receptors OnReservation and Off-Reservation on private lands within County jurisdiction. In none of
these three impact assessment situations would the current significant impact conclusions
change if, as the commenter supposes, the pre-existing nighttime measured levels were 5
to 6 dB less than what was reported. Further, as detailed in Sections 1 and 2 of the
accompanying Noise Addendum Memo, provided as Appendix K-2 to the Final EIS, newly
collected baseline outdoor ambient sound level data from a 2019 late-summer multi-day
field survey shows that at the three representative locations where day/night sound level
(Ldn) was recalculated and lower, the magnitude of Ldn value reduction was no greater than
5 dB, and Draft EIS adverse effect conclusions are essentially unchanged.
J-67 Summary: The Draft EIS not only uses CadnaA, with the program’s inherent limitations,
to model low-frequency noise; it also treats noise emissions at all frequencies (in particular at
low frequencies) as omnidirectional. Consequently, the Draft EIS low-frequency predictions
are inaccurate.
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J-67 Response: Please refer to Responses to Comments J-61, J-62, and J-63 with regard
to CadnaA’s suitability to model wind turbine noise.
J-68 Summary: The Draft EIS fails in the assessment of Project noise to accurately address
amplitude modulation noise and its potential for sleep disturbance.
J-68 Response: Section 6.2.2, Operational Modeling Assumptions, of the AAR discusses
the conditions for wind turbine noise amplitude modulation and its likelihood based on
BLM information and the referenced RSG study, which conducted measurements from
multiple wind turbine sites on flat and mountainous terrain. Further, the implied connection
between amplitude modulation and sleep effects seems uncertain, as Section 4.5 begins
with an apparent quotation from a study that indicates amplitude modulation “might be of
particular importance for adverse sleep effects” (emphasis added).
J-69 Summary: Infrasound from large wind turbines is characterized by its tonal nature and a
spectrum that consist of sharp peaks at the “blade passage frequency.”
J-69 Response: Refer to Response to Comment J-68 and Common Response NSI-1
(Section 2.1).
J-70 Summary: Infrasound tends to increase with wind speed.
J-70 Response: Refer to Common Response NSI-1 (Section 2.1).
J-71 Summary: Previous measurements in the vicinity of the Project documented the existence
of infrasound generated by the four existing wind farms in the area.
J-71 Response: Refer to Response to Comment J-75 and Common Response NSI-1
(Section 2.1).
J-72 Summary: Ground radiated sound from small earthquakes would produce a “broadband”
spectrum and not one that is tonal in nature. The Draft EIS fails to adequately assess infrasound and its
potential for physiological impacts on the local population especially with regard to sleep disturbance.
J-72 Response: The AAR does discuss infrasound and refers to the referenced RSG study that
the comment includes. While Section 4.6 of the letter concludes that “the Draft EIS fails to
adequately assess infrasound and its potential for physiologic impacts on the local population
especially with regard to sleep disturbance,” it makes no connection between its cited research
work on infrasound perception and a link to physiologic impacts or sleep disturbance.
J-73 Summary: Noise impacts due to infrasound.
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J-73 Response: Refer to Common Response LF-1 (Section 2.24) and Responses to
Comments J-72 and J-75.
J-74 Summary: Closing Statement.
J-74 Response: The concluding statement is noted.
J-75 Summary: Executive summary of the comments contained in the full letter/report.
Summarizes the existing wind farms and proposed wind farms in the area.
J-75 Response: In summary, Exhibit 6 appears to be a detailed presentation of measured
sound levels, including those in the infrasound and low-frequency noise (ILFN) spectrum.
In the interest of focusing on potential health effects, in its review of Exhibit 6 Dudek
noticed on the 3rd paragraph of page 2 (part of comment bracketed as J-76), some
statements are made that include:
“Salt has reported that ILFN levels commonly generated by wind turbines can cause
physiologic changes in the ear”; cites Salt’s paper from 2011.
“Salt and Kaltenbach ‘estimated that sound levels of 60 dBG will stimulate the OHC of the
human ear’”; cites the same paper as above.
Assuming the role of a lay-reader, Dudek interprets these statements as support for an asserted
“cause and effect relationship” regarding human response to ILFN. Specific mention of 60
dBG as an apparent threshold for stimulating the OHC of the human ear suggests that it will
have some importance with respect to the report and its study of ILFN, and as a reader Dudek
reasonably expects it as part of the data presentation and discussion. But it doesn’t appear, and
in fact the report on page 24 (comment bracketed as J-97) instead claims the following: “G-wt
would certainly be a more representative measure of ILFN than either the A-wt or the C-wt
metrics, but as shown in Figure 6 it too de-emphasizes the very low frequency infrasound by
−40 dB at 1 Hz.” So, although Wilson-Ihrig acknowledges, in their own words, that dBG would
be a more representative measure of ILFN, they do not apply G-weighting to SPL at
frequencies that would be dramatically reduced by such decibel adjustments. For example,
Table 7 on page 19 reports that inside the Daubach residence, 63 dB was measured and
associated with a 0.98 Hz peak frequency. But if G-weighting were applied to this unweighted
decibel value, the result would only be approximately 20 dBG—far less (i.e., by more than
three orders of magnitude) than the 60 dBG ear OHC stimulation level. If this 60 dBG noise
level was implied to represent some sort of risk level, then the report’s data presentation seems
to show that no such danger or health effect was measured to occur. Additionally, the comment
bracketed as J-89 acknowledges the disconnect between the actual 2018 measurements,
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conducted during the day, and “several residents stated that they are bothered most noticeably
in the evening and night…”
J-76 Summary: Human health impacts from wind turbines had been reported previously in several
countries with large wind facilities in proximity to residences.
J-76 Response: Section 3.13.3, Electromagnetic Fields, of the Draft EIS details the
research done in regards to potential adverse health impacts caused by close proximity to
large wind facilities. The County of San Diego Public Health Position Statement, Human
Health Effects of Wind Turbines, concluded that public health risks regarding EMFs are
contradictory or inconclusive (County of San Diego 2019a).
J-77 Summary: WI performed noise measurements in November 2018 in the areas of the
proposed Torrey and Campo wind farms, the existing Kumeyaay wind farm, located on the Campo
Indian Reservation, and the existing Tule wind farm, located on BLM land.
J-77 Response: Refer to Response to Comment J-75.
J-78 Summary: Description of Kumeyaay Wind turbines.
J-78 Response: Refer to Response to Comment J-75.
J-79 Summary: Description of Tule Wind Turbines.
J-79 Response: Refer to Response to Comment J-75.
J-80 Summary: Description of Campo and Torrey Wind Turbines.
J-80 Response: Refer to Response to Comment J-75.
J-81 Summary: Description of the measurement locations.
J-81 Response: Refer to Response to Comment J-75.
J-82 Summary: Description of locations versus proposed Torrey Wind and Campo Wind Farms
and recording methodology.
J-82 Response: Refer to Response to Comment J-75.
J-83 Summary: Noise measurements to establish how far the ILFN, with the presence of
wind, is propagated.
J-83 Response: Refer to Response to Comment J-75.
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J-84 Summary: Description of wind turbine operations during measurements and
metrological data.
J-84 Response: Refer to Response to Comment J-75.
J-85 Summary: Description of the method of analysis.
J-85 Response: Refer to Response to Comment J-75.
J-86 Summary: Noise measurements results, including ILFN data from 2013 (Live Oak Spring
Resort), and 2018 residences.
J-86 Response: Refer to Response to Comment J-75.
J-87 Summary: Table that lists the frequencies of the infrasound (IS) peaks present in the spectral
plots for each of the 15 residences and the wind turbines that generate the IS.
J-87 Response: Refer to Response to Comment J-75.
J-88 Summary: Table lists the more prominent harmonic peaks observed in the spectral plots up
to a frequency of 1.6 Hz and Table lists each of the residential measurement locations, along with
their distance from the nearest wind turbine, the highest measured indoor SPL, and the frequency
of those peak SPL of ILFN and whether it corresponds to a BPF or harmonic.
J-88 Response: Refer to Response to Comment J-75.
J-89 Summary: Low-frequency noise data for residences.
J-89 Response: Refer to Response to Comment J-75.
J-90 Summary: Amplitude Modulation Noise Levels for Tule Wind.
J-90 Response: Refer to Response to Comment J-75.
J-91 Summary: Ambient Noise Data for Torrey and Campo Project Boundaries.
J-91 Response: Refer to Response to Comment J-75.
J-92 Summary: It is clear from the measured noise data obtained that there is significant wind
turbine generated infrasound and there are approximately 240 wind turbines in the area at the
Kumeyaay, Tule, Ocotillo, and Energia Sierra Juarez facilities; Both studies found high levels of
wind turbine-generated infrasound at numerous nearby residences that correlated with residents’
reported impacts.
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J-92 Response: Refer to Response to Comment J-75.
J-93 Summary: Human health impacts from wind turbines has been reported previously in several
countries with large wind facilities in proximity to residences. But these impacts were often
attributed to certain individuals’ aversion to the presence of a large industrial facility constructed
in what was previously a quiet rural setting.
J-93 Response: Refer to Response to Comment J-75.
J-94 Summary: Residents indicated they suffer from negative impacts due to ILFN, which effects are
greater at night. This phenomenon of increased nighttime effects has been documented in other studies.
J-94 Response: Refer to Response to Comment J-75.
J-95 Summary: Noise limit based on A-wt would not be appropriate to address ILFN, a major
component of which is infrasound below 20 Hz.
J-95 Response: Refer to Response to Comment J-75.
J-96 Summary: While the C-wt metric does attempt to address low frequency noise better than
A-wt, it would also not be appropriate for quantifying infrasound, since it still strongly deemphasizes sound at frequencies below 20 Hz.
J-96 Response: Refer to Response to Comment J-75.
J-97 Summary: G-wt would certainly be a more representative measure of ILFN than either the A-wt
or the C-wt metrics, but it de-emphasizes the very low frequency infrasound by −40 dB at 1 Hz.
J-97 Response: Refer to Response to Comment J-75.
J-98 Summary: Conclusion: high levels of infrasound from those wind turbines could impact the
residences in the current study.
J-98 Response: Refer to Response to Comment J-75.
J-99 Summary: Exhibit 6 is “Kumeyaay and Ocotillo Wind Turbine Facilities Noise Measurements.”
J-99 Response: The exhibit was reviewed and considered for information that might
inform the Draft EIS noise analyses and findings. Information provided in the Exhibit does
not represent new information that would result in a modification to the Draft EIS analysis.
Refer to Common Response NSI-1 (Section 2.1).
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J-100 Summary: Exhibit 7 is “A Review of the Possible Perceptual and Physiological Effects of
Wind Turbine Noise.”
J-100 Response: The exhibit was reviewed and considered for information that might
inform the Draft EIS noise analyses and findings. Information provided in the Exhibit does
not represent new information that would result in a modification to the Draft EIS analysis.
Refer to Common Response NSI-1 (Section 2.1).
J-101 Summary: Exhibit 8 is “Low Frequency Noise and Infrasound from Wind Turbines.”
J-101 Response: The exhibit was reviewed and considered for information that might
inform the Draft EIS noise analyses and findings. Information provided in the Exhibit does
not represent new information that would result in a modification to the Draft EIS analysis.
Refer to Common Response NSI-1 (Section 2.1).
J-102 Summary: Exhibit 9 is “Infrasound from Wind Turbines Could Affect Humans.”
J-102 Response: The exhibit was reviewed and considered for information that might
inform the Draft EIS noise analyses and findings. Information provided in the Exhibit does
not represent new information that would result in a modification to the Draft EIS analysis.
Refer to Common Response NSI-1 (Section 2.1).
J-103 Summary: Introduction and qualifications of Scott Snyder.
J-103 Response: The commenter’s introductory remarks are noted.
J-104 Summary: Purpose of the report and Documents Reviewed.
J-104 Response: The intended purpose of the report is noted.
J-105 Summary: Description of Project Location and Description and projected water use.
J-105 Response: The report’s description of the Project is noted.
J-106 Summary: Underestimation of existing groundwater demand and availability.
J-106 Response: This is an introduction to the commenter’s concerns about the estimated
groundwater demand of the Project; specific concerns about demand calculations are addressed
in the comments following, and are addressed for each comment/concern. Developer engineers
provided water demand estimates; Dudek then cross-checked the estimates, on behalf of BIA,
against similar wind projects and deemed the estimates to be reasonable.
J-107 Summary: Residential wells.
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J-107 Response: The estimate of 0.5 acre-feet per year (AFY) for residences is based on
the average usage for San Diego County from the Guidelines for Determining Significance.
Pumping at the rate presented in the comment for all 295 residences (22.4 AFY) would
deplete the total estimated water in storage in the basin within 6 months. Use of 22.4 AFY
per residence is not substantiated by actual conditions. Refer to Common Response WR-1
(Section 2.20).
J-108 Summary: Golden Acorn casino groundwater use data should be made available.
J-108 Response: The estimate of 23.4 AFY is based on the water demand for the
Golden Acorn Casino and Travel Center as cited in the Groundwater Supply
Evaluation: Campo Kumeyaay Nation Proposed Golden Acorn Hotel and Amenities
Project Revised May 27, 2008. The estimate is reasonable as it is based on actual
historical water demand of the facility.
J-109 Summary: The commenter states that more recent data should be provided for Live Oak
Springs Water company.
J-109 Response: This was the most recent data made available for the analysis. For small
water systems, it is reasonable to use historical water demand rather than estimates of water
use as these systems are regulated by the County and state (refer to Final Source Capacity
Study Live Oak Springs Water Company December 2015). There are no known projects
for which Live Oak Springs Water Company is planned to supply water.
J-110 Summary: Groundwater quantity impact analysis.
J-110 Response: The commenter’s introductory remarks are noted; no response needed.
J-111 Summary: Well depths.
J-111 Response: The total depth of the wells in the 312-acre wellfield in the southeastern
portion of the Reservation is unknown at this time. The well interference analysis presented
in the Appendix F, Groundwater Resources Evaluation for the Campo Wind Project
Section 4.2, Groundwater Levels in Off-Site Wells, is valid regardless of well depth.
Further, as a sovereign government, the Campo Band of Diegueño Mission Indians has
historic federal water rights that they would sustainably exercise during implementation of
the Project, as permitted under the Winters Doctrine. In exercising these water rights, the
Campo Environmental Protection Agency will monitor groundwater production and
groundwater levels at on-site wells during Project construction to ensure that construction
activities would not adversely affect on-site wells. As the magnitude of groundwater level
decline in the aquifer is proportional to the distance from on-site production wells,
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monitoring groundwater levels at on-site wells will be implemented to reduce potential
indirect impacts to off-site wells.
J-112 Summary: 50% reduction in storage calculations.
J-112 Response: Issues presented here are the same as in Comments J-107 and J-109;
refer to Responses to Comments J-107 and J-109.
J-113 Summary: Golden Acorn Casino groundwater use data should be made available.
J-113 Response: Issues presented here are the same as in Comment J-108; refer to
Response to Comment J-108.
J-114 Summary: Groundwater levels in off-site wells should be monitored.
J-114 Response: The pumping rate (Q) used for calculations in the report is estimated
using the total groundwater extraction volume (173 acre-feet (AF) for the first year and
0.25 AF for the following 4 years) amortized over 5 years. Transmissivity values are
presented in square feet per (ft2/day) because that is how they are typically measured;
therefore, they are presented in these units in order for them to be readily comparable to
typical values. The Copper–Jacob estimation requires conversion to satisfy the canceling
of units. Typical specific yield values in San Diego County fractured rock are estimated to
range from about 0.001% to 1% [0.00001 to 0.01] (County of San Diego 2007). Use of an
assumed storativity value of 0.1% [0.001] as representative of the local aquifer is a
reasonable estimate for this evaluation given lack of on-site data. Furthermore, the use of
non-potable water from JCSD is subject to monitoring by JCSD and reported to the County
to monitor that well levels do not drop unsustainably.
J-115 Summary: Groundwater use and water levels during ECO Substation Project.
J-115 Response: Refer to Common Responses NSI-1 (Section 2.1) and WR-1
(Section 2.20).
J-116 Summary: Groundwater levels in four production wells. Mis-cited.
J-116 Response: Appendix F, Groundwater Resources Evaluation for the Campo Wind
Project, Section 4.2 states, “Transducer measurements from the pumping wells indicated
groundwater level declines in the wells of up to 110 feet when pumps were on (see graphs
in Appendix A).” This statement is referring to the pressure transducer data and not all of
the manual data. The comment correctly points out that the data provided in the
Groundwater Resources Evaluation indicates that groundwater levels declined below the
installed depth of the pressure transducers. Manual groundwater levels collected from the
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on-site wells provide additional data regarding groundwater level drawdown during
pumping from on-site production wells.
J-117 Summary: Commenter introduces items not addressed.
J-117 Response: Refer to Common Response NSI-1 (Section 2.1).
J-118 Summary: Comment states that an investigation of the groundwater conditions at the site
or surrounding area was not conducted, and no information was provided regarding groundwater
pumping rates.
J-118 Response: The Groundwater Resources Evaluation (Appendix F of the Draft EIS)
states that because the County of San Diego has no jurisdiction over land or groundwater
use on the Reservation, the groundwater resources evaluation uses the County of San
Diego’s groundwater significance thresholds from the County Groundwater Ordinance
and Guidelines for Determining Significance and Report Format and Content
Requirements: Groundwater Resources (County of San Diego 2013, 2007). This approach
was used to investigate groundwater impacts from Project groundwater use and to allow
for comparison of impacts between this Project and other projects within the County. While
site-specific well testing was not completed, use of historical pumping data from the 312acre wellfield and estimates of aquifer properties from the local fractured rock aquifer was
considered a reasonable approach to provide comparison to San Diego's groundwater
significance thresholds. The soil moisture balance analysis and well interference analysis
both indicated that the groundwater in storage and groundwater drawdown at off-site wells
is within the limits set by the County Standards of Significance.
J-119 Summary: Assumptions of south well field supply wells.
J-119 Response: As indicated in Response to Comment J-114, the pumping rate (Q) used
for calculations in the report is estimated using the total groundwater extraction volume
(173 AF for the first year and 0.25 AF for the following 4 years) amortized over 5 years.
Additional comments raised here are responded to in Response to Comment J-114.
J-120 Summary: Dudek quoted “investigation would allow for comparison of impacts between
projects.” No comparisons were made to recent local projects. Commenter lists projects.
J-120 Response: This statement was not meant to imply that a direct comparison to a
specific project would be completed. Rather it is meant to indicate that the methodology
used in this report is comparable to those used for other groundwater resource
investigations completed in the County even though the Tribe is not regulated by the
County of San Diego.
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J-121 Summary: Summary/Recommendations – lack of groundwater data.
J-121 Response: The Draft EIS, including Appendix F, Groundwater Resources
Evaluation for the Campo Wind Project, provides sufficient information on existing
groundwater conditions and provides a reasonable estimate of potential groundwater
impacts as a result of project pumping. Additionally, as a sovereign government, the Campo
Band of Diegueño Mission Indians has historic federal water rights that they would
sustainably exercise during implementation of the Project, as permitted under the Winters
Doctrine (Winters v. United States 1908). In exercising these water rights, the Campo
Environmental Protection Agency will monitor groundwater production and groundwater
levels at on-Reservation wells during Project construction to ensure that construction
activities would not adversely affect wells on the Reservation. As the magnitude of
groundwater level decline in the aquifer is proportional to the distance from on-Reservation
production wells, monitoring groundwater levels at on-Reservation wells will be
implemented to reduce potential indirect impacts to off-site wells. Furthermore, an
alternative water supply is identified from Jacumba Community Services District (JCSD)
or Padre Dam should actual conditions during Project construction differ from the
projections made in the Groundwater Resources Evaluation. Groundwater Resource
Investigations Reports have been updated for JCSD and Monitoring and Mitigation Plans
are continually updated for JCSD as they continue to supply water to projects. JCSD has
been submitting annual reports to the County of San Diego for groundwater monitoring
and mitigation to ensure groundwater sustainability in their territory is maintained.
Additionally, refer to Common Response WR-1 (Section 2.20).
J-122 Summary: Suggests further investigation of the southern well field, available data,
and re-analysis.
J-122 Response: Additional on-site data is not required to conclude that potential impacts
as a result of Project pumping are less than significant. The assumptions made in the
Groundwater Evaluation Report are reasonable. Further monitoring will take place during
Project construction to ensure that Project pumping does not impact groundwater users on
the Reservation or off site.
J-123 Summary: Significant data gaps.
J-123 Response: Note summary of indication of alleged data gaps and request to better
analyze the data. The BIA has reviewed the asserted data gaps and determined that the EIS
is comprehensive and provides all necessary and relevant data. Refer to Common Response
NSI-1 (Section 2.1).
J-124 Summary: ID/Location of wells, well details, safe pump cap, safe yield.
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J-124 Response: On-site groundwater will be sourced from the 312-acre wellfield in the
southeastern portion of the Reservation as shown in Figure 2 of Draft EIS Appendix F,
Groundwater Resources Evaluation. Total well depth of the wells are unknown at this time.
Geologic conditions are described in the Groundwater Resources Report Section 3.6,
Geology and Soils, and Section 3.7, Hydrogeologic Units. The report describes that a
detailed geologic investigation was completed on the southern portion of the Reservation
as part of the Draft Supplemental Environmental Impact Statement for the Campo Landfill
project (DOI 2010). This investigation determined that hydrostratigraphy at the Project Site
can be divided into two layers: an upper, highly weathered tonalite (decomposed granite or
DG) and a lower, less-weathered bedrock zone. The crystalline bedrock is predominantly
composed of tonalite. The study determined that flow at the Project Site [1,462-acre
watershed study area including the 312-acre wellfield] occurred primarily in
interconnected fractures within the bedrock. The study also determined that weathering is
related directly to the extent and distribution of fractures within the bedrock and may
extend deep into the unweathered zone along these fractures (DOI 2010). The wells will
be monitored thorough the course of Project pumping for construction to ensure impacts
do not occur to groundwater users on the Reservation or off site. Furthermore, the use of
non-potable water from JCSD is subject to monitoring by JCSD and the County to ensure
well levels do not drop unsustainably.
J-125 Summary: Soil moisture balance calculations and groundwater in storage redone with
average rainfall.
J-125 Response: The soil moisture balance required by the County needs monthly data as an
input; an annual average would not be sufficient input to do the soil moisture balance
calculations. The County requires at least 30 years of precipitation data to be used; therefore, the
record at Morning Star Ranch is not long enough to be used for the analysis. The records at the
Boulevard stations end over 20 years ago and so were not used in favor of records that included
more recent data. The decision to use the Campo Station over the Tierra Del Sol Station is
discussed in the memo, with the final conclusion being that the Tierra Del Sol Station likely
underestimated precipitation in the area for a variety of reasons.
J-126 Summary: Significant omission in the report was the variable Q (pumping rate); No details
regarding well depths, well diameters, geologic conditions, or pumping rates for the three off-site
well tests versus the on-site well production.
J-126 Response: The pumping rate (Q) used for calculations in the report is estimated
using the total extraction (173 AF for the first year and 0.25 AF for the following 4 years)
amortized over a year. Specific well construction details were not available for the
completion of this report; all information available for the analysis was presented.
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Transmissivity values are presented in ft2/day because that is how they are typically
measured, and therefore are presented in these units in order for them to be readily
comparable to typical values. Use of an assumed storativity value of 0.1% (0.001) as
representative of the local aquifer is reasonable a reasonable estimate for this evaluation
given lack of on-site data as explained in Response to Comment J-114. The assumptions
used in the Groundwater Resources Evaluation are reasonable estimates of the fractured
rock aquifer underlying the 312-acre wellfield in the southeastern portion of the
Reservation. No additional comparison is warranted.
J-127 Summary: Estimates of storativity and using transmissivities from other wells in other
locations is not a valid measure of off-site impacts.
J-127 Response: Aquifer properties used were estimates from the nearest pumping tests
performed for which data were available. No data on pumping tests/aquifer properties were
available for on-site wells or wells closer to the Project Site.
J-128 Summary: No groundwater protections were proposed, it should be assumed that the
project; well extraction rate caps and intensive off-site well monitoring should be included, and
will have negative, unacceptable, and avoidable impacts.
J-128 Response: The Draft EIS, including Appendix F, Groundwater Resources
Evaluation for the Campo Wind Project, provides sufficient information on existing
groundwater conditions and projections of off-site well interference. Although the
County’s threshold of significance for well interference does not apply to the use of water
on the Reservation, including for the Project, the analysis in the Draft EIS is based on
reasonable assumptions to support the conclusions that groundwater level declines in offsite wells would not exceed the County’s threshold of significance for well interference of
20 feet in fractured rock aquifers.
Additionally, refer to Response to Comment J-121 and Common Response WR-1
(Section 2.20).
J-129 Summary: Closing statements.
J-129 Response: Refer to Common Response NSI-1 (Section 2.1).
J-130 Summary: Exhibit 11 is “Life Cycle Greenhouse Gas Emissions of Utility-Scale Wind Power.”
J-130 Response: The referenced report does not raise substantive issues with the
environmental analysis reflected in the Draft EIS. The commenter is referred to Common
Response GHG-2 (Section 2.22) concerning the scope of the assessment of anticipated
Project emissions.
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4

RESPONSES TO INDIVIDUAL COMMENTS

Responses to individual comment letters are provided in Sections 4.1 through 4.33, and responses
to the individual comments delivered orally as recorded in the transcript of the public meeting on
June 19, 2019, are presented in Section 4.34. Where comments may be addressed by the common
responses in Chapter 2 of this Responses to Comments document, we will refer the reader to the
appropriate Common Response number in Chapter 2 (e.g., Refer to Common Response NSI-1
(Section 2.1).
The individual comment letter numbers are as follows:
4.1

Ed and Donna Tisdale

4.2

Andrew and Teresa DeGroot

4.3

Alan Ridley

4.4

Brian and Peggy Clark

4.5

Barbara Kennerly

4.6

Rowena Elliot

4.7

Clifford and Concepcion Caldwell

4.8

Craig Williams

4.9

Diane Ang

4.10

Erin Tuatagaloa

4.11

Erin Tuatagaloa

4.12

Frank Davoli

4.13

Heather and Bradley Schwartz

4.14

Jeffrey Morrison

4.15

Kevin Keane

4.16

Robert and Marie Morgan

4.17

Mary Dauphine

4.18

Michael Connolly Miskwish

4.19

Mark Ostrander

4.20

Murphy Smith

4.21

Michele Strand
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4.22

Rich Volker

4.23

Shelley Lee

4.24

Ted Tibbetts

4.25

Tamara Morrison

4.26

Wen Chang

4.27

Jeffrey and Laura McKernan

4.28

Wind turbine neighbor surveys

4.29

Form – Aaron Schmidt and Susan Lepper

4.30

Form – Annabelle and William Holmgren

4.31

Form – B.E. Simmons

4.32

Form – Ginger Bonamo

4.33

Form – Maurice and Ginger Bonamo

4.34

Public Meeting Transcript

4.1

Response to Comment Letter 1

1-1 Summary: The comment incorporates comments by the Boulevard Planning Group, Law
Offices of Stephan C. Volker, Dr. Richard Carman of Wilson Ihrig, and Snyder Geologic.
Commenter states the evidence provided reveals the EIS is flawed.
1-1 Response: The comment does not address the adequacy or accuracy of the EIS. Refer to
Common Response NSI-1 (Section 2.1). Also refer to Responses to Comments I-1 through I170 for responses to comments provided by the Boulevard Planning Group, which includes
comments from Law Offices of Stephan C. Volker, Dr. Richard Carman of Wilson Ihrig, and
Snyder Geologic.
1-2 Summary: The comment states that the EIS is inadequate and contains unsupported
assumptions, conclusions, misrepresentations, omissions, and false information. The Project has
been unethically separated into three projects.
1-2 Response: The comment does not address the adequacy or accuracy of the EIS with
the any specificity. Refer to Common Responses INT-1 and ONE-1 (Sections 2.2 and 2.4).
1-3 Summary: The comment disagrees with the qualifications and mission statement of Dudek.
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1-3 Response: The comment does not address the adequacy or accuracy of the EIS, Refer
to Common Response NSI-1 (Section 2.1).
1-4 Summary: The comment describes own property and states that the value of their investments
will be lowered as a result of the proposed Project.
1-4 Response: The comment does not raise specific issues with respect to the substantive
environmental analysis; therefore, no further response is required. Refer to Common
Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
1-5 Summary: The comment describes components of Alternatives 1 and 2 and states a preference
for the no Project alternative.
1-5 Response: The comment does not address the adequacy or accuracy of the EIS, Refer
to Common Response NSI-1 (Section 2.1).
1-6 Summary: The comment references figures and provides general background comments.
1-6 Response: The comment does not address the adequacy or accuracy of the EIS, Refer
to Common Response NSI-1 (Section 2.1).
1-7 Summary: The comment states that their family’s health and property will be significantly
impacted by the proposed Project.
1-7 Response: The comment does not specify a health-related issue for further analysis.
Please refer to Sections 4.7 and 4.12 of the EIS, where public health and safety were
evaluated. The commenter raises concern regarding falling property values. Refer to
Common Response PROP-1 (Section 2.21).
1-8 Summary: The comment provides photos of the area where the proposed Project would be built.
1-8 Response: Refer to Common Response NSI-1 (Section 2.1).
1-9 Summary: The comment provides a history of projects in the area the commenters have fought
against and states a preference for building Tribal homes in the Project Area instead.
1-9 Response: This comment does not address the adequacy of the EIS. As discussed in
Section 4.7.1, Impact Indicators, of the EIS, the Project would not have an adverse impact
to housing. Therefore, the suggested additional housing would not decrease an adverse
impact. Impacts to housing availability are discussed in EIS Section 4.7.2, Effects
(Socioeconomic Conditions). Refer to Common Response NSI-1 (Section 2.1).
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1-10 Summary: The comment states that the location of the proposed Project was specifically
chosen as “pay back” for fighting against previous projects. The commenter mentions noise, dust,
and potentially contaminated water.
1-10 Response: The comment does not address the adequacy or accuracy of the EIS. The
EIS, Section 1.1, explains the purpose and need for the Project. Refer to Common Response
NSI-1 (Section 2.1).
1-11 Summary: The comment provides reference to photo and well field.
1-11 Response: The comment is non-specific and does not address the adequacy or
accuracy of the EIS; however, the commenter lists information regarding water resources
caused by the East County (ECO) Substation. Please refer to Appendix F, Groundwater
Resources Evaluation, to the EIS for a full analysis of water resources. Refer to Common
Responses NSI-1 and WR-1 (Sections 2.1 and 2.20).
1-12 Summary: The comment references a photo.
1-12 Response: The comment does not address the adequacy or accuracy of the EIS;
however, the commenter lists information regarding water resources caused by the ECO
Substation. Please refer to Appendix F, Groundwater Resources Evaluation, for a full
analysis of water resources. Refer to Common Responses NSI-1 and WR-1 (Sections 2.1
and 2.20) and Response to Comment 1-11.
1-13 Summary: The comment includes a letter from 2013 regarding Campo’s bulk water sales for
ECO Substation construction.
1-13 Response: The comment does not address the adequacy or accuracy of the EIS;
however, the excerpted letter from 2013 lists information regarding “adverse impacts to
domestic wells and spring-fed sources.” Please refer to Appendix F, Groundwater
Resources Evaluation, for the analysis of water resources. Refer to Common Responses
NSI-1 and WR-1 (Sections 2.1 and 2.20) and Response to Comment 1-11.
1-14 Summary: The comment outlines various concerns with deceit.
1-14 Response: The comment does not address the adequacy or accuracy of the EIS. Refer
to Common Response INT-1 (Section 2.2).
1-15 Summary: The comment gives definition of deceit.
1-15 Response: The comment does not address the adequacy or accuracy of the EIS. Refer
to Common Response NSI-1 (Section 2.1).
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1-16 Summary: The comment expresses concerns regarding tribal corruption.
1-16 Response: The comment does not address the adequacy or accuracy of the EIS. Refer
to Common Response TR-1 (Section 2.25).
1-17 Summary: The comment suggests a new location for Project components because Developer
does not have the right to create utility easements where none exist.
1-17 Response: The commenter does not specify new locations for Project components other
than “on already disturbed land,” nor does the commenter address the adequacy or accuracy of
the EIS. The Developer is applying for a Major Use Permit with the County of San Diego
(County) to develop utility infrastructure as part of the Project, which has been adequately
analyzed under the EIS. The two possible locations for the Project’s temporary batch plant,
O&M facility, and laydown yard are along an existing roadway to eliminate the need to
construct additional access roads to reach these facilities, and thus reduce the overall Project
disturbance footprint. Furthermore, the locations of these facilities were selected based on
environmental constraints within the Project Site and logistical facilitation of Project material
delivery to and from the Project Site to reduce on-site construction traffic. Refer to Common
Response ALT-2 (Section 2.6) for a discussion on alternatives.
1-18 Summary: The comment suggests that BIA 10 be paved in order to reduce dust.
1-18 Response: The commenter suggests paving BIA 10 to reduce dust from Project
traffic. However, Mitigation Measure (MM) BIO-1(d) includes a Fugitive Dust Control
Plan, which would reduce particulate matter during construction and decommissioning.
The EIS includes mitigation to reduce impacts from the Project regarding the temporary
generation of dust and particulate matter. Furthermore, the paving of BIA 10 would result
in an unnecessary permanent addition of impervious surfaces to the site, which would result
in asphalt off-gassing as well as increased runoff during rain events, which could lead to
on- and off-site soil erosion.
1-19 Summary: The comment provides various comments regarding BIA 10 and Project
components’ locations in relation to occupied Off-Reservation properties.
1-19 Response: The commenter notes that proposed turbines and facilities are too close to
occupied Off-Reservation homes, as well as other Project components. The EIS addresses
impacts to Off-Reservation sensitive receptors located in close proximity to the Project
regarding issues such as visual effects (Sections 3.11 and 4.11) and noise impacts (Sections
3.10 and 4.10.)
1-20 Summary: The comment gives examples of dust impacts from wind turbines.
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1-20 Response: The EIS adequately analyzes impacts to sensitive receptors in regard to
dust from construction and operation (Section 3.3 and 4.3) and public health and safety
impacts (Sections 3.12 and 4.12). In addition, a Fugitive Dust Control Plan is recommended
as MM-BIO-1(d) to reduce effects of dust on sensitive receptors.
1-21 Summary: The comment expresses various noise comments and concerns, including low
frequency noise, as well as concerns regarding shadow flicker.
1-21 Response: The commenter disputes Table 6 data. While 25 A-weighted decibels
(dBA) may have indeed been measured more than 28 years ago at a potentially comparable
location, and aside from very likely changes to the outdoor sound environment over that
span of time due to increases in distant roadway traffic volumes, land development, and
other factors, it appears to be only a 5-minute equivalent continuous sound level (Leq)
reading and is not the same metric as the disputed 51 dBA day/night noise level (Ldn) value
at LT-1. The commenter notes that LT-1 appears to be the boundary line of their property;
however, LT-1 is not proposed to be on any boundary line. The commenter’s inaccurate
assumption is due to the zoom level of the figure. Refer to Common Response NPROX-1
(Section 2.23).
1-22 Summary: The comment expresses concerns regarding shadow flicker and low-frequency noise.
1-22 Response: A shadow flicker analysis was prepared as part of the Response to
Comments and is included as part of the Final EIS as Appendix S, including modeling
results. Additionally, refer to Common Responses SHFL-1 and SHFL-2 (Section 2.18).
Refer to Common Response LF-1 (Section 2.24) for information regarding low-frequency
noise and infrasound impacts.
1-23 Summary: The comment expresses concerns regarding conflicts between proposed turbines
and Homeland Security/Military/Fire and Emergency Aircraft.
1-23 Response: The Project Site is in an area where existing wind turbines and
transmission lines are located and would comply with any applicable Federal Aviation
Administration (FAA) requirements to ensure that FAA, military, and emergency
responders navigate the area safely.
1-24 Summary: The comment raises concerns regarding increased risk of smuggling, fire, loss of
emergency services–life flight.
1-24 Response: Section 2.2.1, Components Common to Each Design Alternative, of the
EIS states that fire protection measures as defined by the County Code Regulatory
Ordinance, Title 9, Division 6, Chapter 1, the County Fire Code, would be followed, in
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addition to the fire-related policies in Section 3.12.1, Regulatory Setting (Public Health
and Safety). These regulations require a permanent access road to be constructed to provide
access to the high-voltage substation and switchyard to allow for emergency services to
adequately serve the site. Section 2.2.3, Operations and Maintenance, details multiple fire
management measures that would be undertaken. Additionally, Section 4.12.2, Effects,
contains a Public Health and Safety Effects and Mitigation table that lists the appropriate
mitigation measures to be taken should there be a fire risk effect. Risk of smuggling or
illegal activities that occur due to activities unrelated to the proposed action are not subject
to NEPA.
1-25 Summary: The comment provides a photo reference.
1-25 Response: The photo shows helicopters in flight but does not address the EIS or an
environmental concern. Refer to Common Response NSI-1 (Section 2.1).
1-26 Summary: The comment provides background and wildlife photos.
1-26 Response: The photos show a deceased horned lizard and a turkey vulture on a fence
post. This comment is non-specific and does not address the adequacy of the EIS analysis.
Refer to Common Response NSI-1 (Section 2.1).
1-27 Summary: The comment provides background and wildlife photos.
1-27 Response: The photo shows an unspecified hawk on a fence; the comment is nonspecific and does not address the adequacy of the EIS analysis. Refer to Common Response
NSI-1 (Section 2.1).
1-28 Summary: The comment provides background and wildlife photos.
1-28 Response: The photos show a kangaroo rat and open space. The comment is nonspecific and does not address the adequacy of the EIS analysis. Refer to Common Response
NSI-1 (Section 2.1).
1-29 Summary: The comment provides background and wildlife photos.
1-29 Response: The photos show an unspecific toad species. The comment is non-specific
and does not address the adequacy of the EIS analysis. Refer to Common Response NSI-1
(Section 2.1).
1-30 Summary: Comment provides a general closing comment about wind turbine impacts and
Campo, Torrey Wind, and Boulder Brush.
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1-30 Response: Refer to Common Response NSI-1 (Section 2.1).
1-31 through 1-57 Summary: Comments 1-31 through 1-57 from commenter Scott Snyder are
identical to Comments J-103 through J-129 identified previously.
1-31 through 1-57 Response: Please refer to Responses to Comments J-103 through J129 for detailed responses (Section 3.10).
1-58 Summary: The comment states that past miscalculations related to groundwater were made
on the Madera Golf Club project and thus provide validity concerns for the similar Soitec Solar
groundwater investigation.
1-58 Response: Refer to Common Response INT-1 (Section 2.2).
1-59 Summary: The comment states that the report prepared by Dr. Ponce conflicts with the report
prepared by Dudek.
1-59 Response: Refer to Common Responses INT-1 and WR-1 (Sections 2.2 and 2.20).
1-60 Summary: The comment states that Dudek won “political contest” for the Poway controversy.
1-60 Response: The comment is referring to another project and does not comment
specifically on this Project. Refer to Common Response INT-1 (Section 2.2).
1-61 Summary: The comment states that Dr. Ponce won the Poway “reality contest” about real world
groundwater impacts and sustainability when water levels dropped significantly in impacted wells.
1-61 Response: The comment is referring to another project and does not comment
specifically on this Project. Refer to Common Responses WR-1 and INT-1 (Sections 2.20
and 2.2).
1-62 Summary: The comment quotes Dr. Ponce regarding his Poway report.
1-62 Response: Refer to Common Response INT-1 (Section 2.2).
1-63 Summary: The comment quotes Dr. Ponce regarding his Boulevard Soitec report.
1-63 Response: Refer to Common Response INT-1 (Section 2.2).
1-64 Summary: The comment states that the increase in the San Diego Gas & Electric Company
(SDG&E) ECO Substation construction water from the EIR-estimated 30 million gallons to 50
million gallons and then to 90 million after the public comment period is alarming.
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1-64 Response: Refer to Common Response WR-1 (Section 2.20). 1-65 through 1-93
Summary: Comments 1-65 through 1-93 from commenter Richard A. Carman are
identical to Comments J-46 through J-74 identified previously.
1-65 through 1-93 Response: Please refer to Responses to Comments J-46 through J-74
for detailed responses (Section 3.10).
1-94 Summary: The comment provides the opening statement.
1-94 Response: Refer to Common Response NSI-1 (Section 2.1).
1-95 Summary: The comment states that the General Electric (GE) source document for this data
is not included in the report and suggests that the Acoustical Analysis Report (AAR) include its
source sound level data reference(s) as an appendix.
1-95 Response: In Dudek’s estimation, using the GE 2.X-127 wind turbine data for
modeling operational sound emissions from the proposed Project wind turbine generator is
actually conservative, since its overall A-weighted sound power of 110 dBA (without a 2
dB upward adjustment) for an individual wind turbine operating at hub height wind speed
of 10 meters per second (m/s) (or higher, up to cut-off) is louder than a reported 106.9 dBA
at the same hub-height wind velocities for a 4.2-megawatt model from a different wind
turbine generator manufacturer. Wind turbine manufacturer sound data is often considered
sensitive and its distribution is usually controlled. A-weighted octave band sound levels
from the GE 2.X-127 for 10 m/s hub-height wind speed are presented in Appendix B to the
AAR (Appendix K-1 to the EIS).
1-96 Summary: The comment states that the AAR should evaluate pure tone noise, as directed by
the County noise standards for wind turbines, as a threshold of significance.
1-96 Response: San Diego County Ordinance 10262 does not direct the evaluation of pure
tone noise. It merely indicates that the applicable County threshold per 36.404 would be
reduced by 5 dB if this effect exists while a large wind turbine is operating. However, for
informational purposes, evaluating the manufacturer’s sound power data for GE 2.X-127
operation at hub-height wind speed of 10 m/s at 1/3-OBCF detail indicates that conditions
for pure tone as defined by the County do not occur.
1-97 Summary: The comment states that the ambient noise levels during extended portions of the
measurement periods at several locations were likely below the noise floor of the Piccolo SLM
and that therefore the Piccolo SLM was likely inappropriate for ambient noise level measurements
in the Project Area.
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1-97 Response: The ANSI Type 2 sound level meters collected consecutive interval sound
pressure level (SPL) data for 24-hour periods and thus helped quantify and characterize the
outdoor ambient sound environment for the purpose of assessing potential adverse noise
effects relating to Project operation, as described in the EIS. As detailed in Section 1 of the
accompanying “Draft EIS Noise Response to Comments Addendum Memo” (Noise
Addendum Memo), a new baseline outdoor SPL survey of existing conditions was
performed with ANSI Type 1 sound level meters, yielding data for up to 48-hour periods
in the proximities of many of the originally surveyed 13 locations.
1-98 Summary: The comment states that the AAR should describe the windscreens used in the
ambient sound level measurements. If the windscreens used in the measurements were not
appropriate for the wind speeds, the measurements should be repeated using appropriate
windscreens.
1-98 Response: A factory-provided 35- × 25-millimeter windscreen for the 1/2-inch
microphone was installed on each SoftdB Piccolo I or II sound level meter used for the
baseline SPL data collection. This equipment was appropriate for the measurements. As
shown in Section 1 of the accompanying Noise Addendum Memo, use of the ANSI Type
1 sound level meters during the new baseline outdoor ambient sound level survey included
Larson-Davis “environmental shrouds” (i.e., 12-inch-long, 4-inch-diameter windscreens
with bird-spikes).
1-99 Summary: The comment states that the AAR should identify measurement locations by GPS
coordinates and street address, describe the locations by referencing landmarks or structures, and
include site photographs.
1-99 Response: The figures show the baseline SPL field monitoring locations, which are
meant to be representative of areas on and around the Project Site. Approximate GPS positions
for the 13 locations are presented in the Noise Addendum Memo (Appendix K-2 to the Final
EIS) in Table 1-1, Baseline SPL Survey Locations (Planned vs. Approximate Actual).
As detailed in Section 1 of the accompanying Noise Addendum Memo, which has been
added as Appendix K-2 to the AAR which itself is Appendix K to the Final EIS, a new
baseline outdoor SPL survey of existing conditions was performed with ANSI Type 1
sound level meters, yielding data for up to 48-hour periods in the proximities of many of
the originally surveyed 13 locations.
1-100 Summary: The comment states that the Project noise levels that are higher than predicted
by 3 dB would result in impacts during several more conditions than reported in the AAR and that
the AAR should use multiple CadnaA models rather than spreadsheets, or the AAR should provide
the spreadsheets as an appendix.
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1-100 Response: As shown on sheet 7 of 7 of Appendix B to the AAR (Appendix K-1 to
the Final EIS), differences in the CadnaA-to-Excel models were no more than a +/−2 dB
difference at matched locations.
1-101 Summary: The comment states that the AAR modeling should use wind turbine noise
frequency spectrums for each wind speed condition.
1-101 Response: The average variance between integral hub height wind speeds (e.g., 4
m/s to 5 m/s) for one-third octave bands differs from the overall dBA variance by less than
1 dB. On this basis, Dudek believes its presentation of wind turbine operational noise levels
at different integral hub-height wind speeds is accurate.
1-102 Summary: The comment states that the AAR should report, in unambiguous terms, how
often impacts would occur.
1-102 Response: Table 10 in the AAR presents the number of day/night cycles (also
expressed as a percentage) over the course of a year, during which time the indicated
average wind speed would be expected to occur. These percentages also appear in AAR
Figures 3A through 7B. The reader can correlate an indicated impact prediction, such as
the three bold italicized values for LT-1 in Table 11a, with Table 10 and surmise that the
impact at LT-1 would be expected for 11% (i.e., 3% + 4% + 4%) of the diurnal cycles per
year. Another example would be LT-2 in Table 11b, which is a predicted impact but would
only be expected to occur 4% of the year.
1-103 Summary: The comment states that the AAR should identify the locations of OnReservation noise-sensitive land uses (NSLUs) or provide justification for the omission.
1-103 Response: The locations of specific On-Reservation NSLUs are not publicly
available information.
1-104 Summary: The comment states that the overstated ambient community noise equivalent
level (CNEL) values lead to underreporting of expected exceedances of the County’s cumulatively
considerable significance criteria.
1-104 Response: The ANSI Type 2 sound level meters collected consecutive interval SPL
data for 24-hour periods and thus helped quantify and characterize the outdoor ambient
sound environment for the purpose of assessing potential adverse noise effects relating to
Project operation, as described in the EIS. As detailed in Section 1 of the accompanying
Noise Addendum Memo, a new baseline outdoor SPL survey of existing conditions was
performed with ANSI Type 1 sound level meters, yielding data for up to 48-hour periods
in the proximities of many of the originally surveyed 13 locations. Section 2 of the Noise
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Addendum Memo discusses changes to the cumulative noise impact assessment resulting
from newly calculated CNEL baseline values.
1-105 Summary: The comment states that the data recorded at LT-4, LT-7, LT-9, and LT-10, for
reasons identified below, were likely measured with an SLM that was not a SoftdB Piccolo.
1-105 Response: Baseline SPL surveys were performed with both SoftdB Piccolo I and
SoftdB Piccolo II models among the 13 surveyed locations.
1-106 Summary: The comment states “2.0 dB resolution stats.”
1-106 Response: This phrasing refers to the statistical sound level (Lxx) resolution, as
evinced by the integral Lxx values that differ by 2 dB.
1-107 Summary: The comment states that the AAR should clarify exactly which measurement
periods were used to produce the average noise level metrics.
1-107 Response: In general, any sound level meter handling that may have occurred near
the start and/or end of a measurement period would have been very brief, and thus would
make a very small (perhaps negligible) acoustic contribution to the presented hourly
metrics from which averaging or log-averaging techniques were used to calculate other
metrics such as Ldn values.
1-108 Summary: The comment states that the AAR should repeat this measurement with an SLM
capable of recording lower values and that two of the periods indicated Leq values lower than the
Lmin values.
1-108 Response: Dudek suspects that for these identified instances of reported value
discrepancy between Leq and Lmin, measurement and/or data-reporting tolerances
associated with the SoftdB Piccolo sound level meters are likely explanations. The
identified discrepancies are no more than 0.3 dB.
1-109 Summary: The comment states that the AAR should repeat this measurement with an SLM
capable of recording lower values and that several periods reported unexpectedly high Lmax values.
1-109 Response: Dudek suspects that for these identified instances of reported value
discrepancy between Leq and Lmin, measurement and/or data-reporting tolerances
associated with the SoftdB Piccolo sound level meters are likely explanations. The
identified discrepancies are no more than 0.2 dB. High Lmax values could be attributed to a
variety of natural and man-made sources that are part of the measurable outdoor ambient
sound environment. As detailed in Section 1 of the accompanying Noise Addendum
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Memo, a new baseline outdoor SPL survey of existing conditions was performed with
ANSI Type 1 sound level meters, yielding data for a 48-hour period in proximity to LT-2.
1-110 Summary: The comment states that two of the periods indicated Leq values lower than the
Lmin values.
1-110 Response: Dudek suspects that for these identified instances (actually three, not two
as remarked for LT-3) of reported value discrepancy between Leq and Lmin, measurement
and/or data-reporting tolerances associated with the SoftdB Piccolo sound level meters are
likely explanations. The identified discrepancies are no more than 1.0 dB, an imperceptible
difference with respect to average healthy human hearing. As detailed in Section 1 of the
accompanying Noise Addendum Memo, a new baseline outdoor SPL survey of existing
conditions was performed with ANSI Type 1 sound level meters, yielding data for a 48hour period in proximity to LT-3.
1-111 Summary: The comment states that these differences suggest that a Soft dB Piccolo SLM
was not used at this location and that the AAR should revise the instrumentation discussion in
Section 5.2.1 if incorrect or incomplete.
1-111 Response: Baseline SPL surveys were performed with both SoftdB Piccolo I and
SoftdB Piccolo II models among the 13 surveyed locations. Both of these models are ANSI
Type 2, consistent with Section 5.2.1 as written. As detailed in Section 1 of the
accompanying Noise Addendum Memo, a new baseline outdoor SPL survey of existing
conditions was performed with ANSI Type 1 sound level meters, yielding data for a 48hour period in proximity to LT-4.
1-112 Summary: The comment states that the hourly LAeq values were higher than would be
expected based on the location of LT-5. The AAR should repeat this measurement with an SLM,
and the location should be revised if it was placed near any uncharacteristic noise sources.
1-112 Response: Baseline sound level survey position LT-5 is apparently less than 300
feet from at least two apparent residential structures near the northern cul de sac of
Kumeyaay Road extending north from Route 94, which itself experiences regular road
traffic and is only 1,150 feet from the LT-5 position. For these reasons, reported LAeq levels
appear appropriate and representative of the outdoor ambient noise conditions for this
location and its apparent rural residential vicinity. As detailed in Section 1 of the
accompanying Noise Addendum Memo, a new baseline outdoor SPL survey of existing
conditions was performed with ANSI Type 1 sound level meters, yielding data for a 48hour period in proximity to LT-5.
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1-113 Summary: The comment states that the reported Lmin value was 33.6 dBA for 15 of the 25
periods at LT-6.
1-113 Response: The ANSI Type 2 sound level meters collected consecutive interval SPL
data for 24-hour periods and thus helped quantify and characterize the outdoor ambient
sound environment for the purpose of assessing potential adverse noise effects relating to
Project operation, as described in the EIS. As detailed in Section 1 of the accompanying
Noise Addendum Memo, a new baseline outdoor SPL survey of existing conditions was
performed with ANSI Type 1 sound level meters, yielding data for a 48-hour period in
proximity to LT-6.
1-114 Summary: The comment states that the hourly LAeq values were higher than would be
expected in a rural setting and that the AAR figures suggest that the measurement location was
very close to Old Highway 80.
1-114 Response: Baseline SPL surveys were performed with both SoftdB Piccolo I and
SoftdB Piccolo II models among the 13 surveyed locations. Both of these models are ANSI
Type 2, consistent with Section 5.2.1 as written. What the commenter calls the “Column
7” heading text string “Mod LAeq” is in fact the Column 7 heading “LAeq” left-adjusted in
the Excel cell and partially obscuring the “Meas Mode” string in Column 6, under which
the “Auto” values are listed because the sound level meter was activated to perform
successive measurement intervals automatically.
1-115 Summary: The comment states that the reported Lmin values between 19:40 and 2:40 were
higher than the daytime values and that this could be due to incorrect windscreen selection.
1-115 Response: It is also possible that activation of continuously running or otherwise
“steady-state” mechanical equipment, such as evaporative coolers, pumps, or airconditioning units at apparent existing developed land uses to the south of LT-8 along Tusli
Road would cause Lmin and comparable statistical values (e.g., L90) to rise for as long as
those sound emission sources were operating. As detailed in Section 1 of the accompanying
Noise Addendum Memo, a new baseline outdoor SPL survey of existing conditions was
performed with ANSI Type 1 sound level meters, yielding data for a 48-hour period in
proximity to LT-8.
1-116 Summary: The comment states that the presented data is incomplete; the other sheets
include Lmin, Lmax, and several other metrics.
1-116 Response: Baseline SPL survey were performed with both SoftdB Piccolo I and
SoftdB Piccolo II models among the 13 surveyed locations. Both of these models are ANSI
Type 2, consistent with Section 5.2.1 as written. Data for LT-9 presented in Appendix A
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of the AAR (Appendix K-1 to the Final EIS) merely lacked data presentation due to
inadvertently hidden columns during the print-to-PDF process. As detailed in Section 1 of
the accompanying Noise Addendum Memo (Appendix K-2 to the Final EIS), a new
baseline outdoor SPL survey of existing conditions was performed with ANSI Type 1
sound level meters, yielding data for a multiple-hour period in proximity to LT-9.
1-117 Summary: The comment states that the AAR should revise the instrumentation discussion
in Section 5.2.1 if incorrect or incomplete.
1-117 Response: Baseline SPL surveys were performed with both SoftdB Piccolo I and
SoftdB Piccolo II models among the 13 surveyed locations. Both of these models are ANSI
Type 2, consistent with Section 5.2.1 as written. As detailed in Section 1 of the
accompanying Noise Addendum Memo, a new baseline outdoor SPL survey of existing
conditions was performed with ANSI Type 1 sound level meters, yielding data for a 24hour period in proximity to LT-10.
1-118 Summary: The comment states that the AAR figures suggest that the measurement location
was very close to Church Road, which does not represent the environment of most NSLUs in the
Project Area.
1-118 Response: Tabulated column headings for some of the data columns did appear
misaligned or mislabeled in Appendix K of the Draft EIS. As detailed in Section 1 of the
accompanying Noise Addendum Memo (Appendix K-2 of the Final EIS), a new baseline
outdoor SPL survey of existing conditions was performed with ANSI Type 1 sound level
meters, yielding data for a multiple-hour period in proximity to LT-11.
1-119 Summary: The comment states that the hourly LAeq values, if accurate, were higher than
would be expected based on the location of LT-12.
1-119 Response: Tabulated column headings for some of the data columns did appear
misaligned or mislabeled in Appendix K of the Draft EIS. As detailed in Section 1 of the
accompanying Noise Addendum Memo (Appendix K-2 of the Final EIS), a new baseline
outdoor SPL survey of existing conditions was performed with ANSI Type 1 sound level
meters, yielding data for a 48-hour period in proximity to LT-12.
1-120 Summary: The comment states that the reported Lmin value was 34.4 dBA for 9 of the 25
periods at LT-13, and states that the AAR should repeat this measurement with an SLM capable
of recording lower values.
1-120 Response: The ANSI Type 2 sound level meters collected consecutive interval SPL
data for 24-hour periods and thus helped quantify and characterize the outdoor ambient
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sound environment for the purpose of assessing potential adverse noise effects relating to
Project operation, as described in the EIS.
1-121 Summary: The comment provides closing statements.
1-121 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
1-122 Summary: The comment has attached Dudek figures but does not provide a text comment.
1-122 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
1-123 through 1-140 Summary: Comments 1-126 through 1-140 consist of reports, letters, and
other materials related to SDG&E’s East County Substation Project, the Shu’luuk Wind Project,
the Campo Solid Waste Management Project, the Campo Regional Landfill Project, the ESJ-US
Generation-Tie Line Project, as well as a Sales and Storage Agreement between the Muht-Hei,
Inc. and Campo Materials Company and water supply permits for the Jacumba Community
Services District. .
1-123 Response: Comment does not address the adequacy of the EIS. The reports, letters and
materials do not directly pertain to the proposed Project, and do not raise substantive issues
with respect to the environmental analysis in the Draft EIS. BIA nonetheless reviewed the
reports and considered their potential relevance and no new information was brought forth in
the provided materials that would alter the analysis provided in the Draft EIS.
1-124 Summary: The comment requests a full reversal of California Public Utilities Commission
(CPUC) approvals for use of Campo well water.
1-124 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
1-125 Summary: The comment provides the list of documents as to why the CPUC approval
should be reversed.
1-125 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
1-126 Summary: The comment states that there are reports of adverse impacts to domestic wells
and spring- fed water sources from other projects.
1-126 Response: Section 3.2.2.2., Groundwater Resources, of the EIS acknowledges that
Campo/Cottonwood Creek aquifer is the sole or principal source of drinking water for the
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communities of Boulevard, Campo, Pine Valley, and others. Concerns were raised about
fluctuating water pressure due to construction-related activities; however, past projects
have indicated that groundwater pressure was able to return to its pre-construction levels
after the construction period. Section 4.2.2, Effects (Water Resources), concludes that there
are no adverse impacts to water resources for either of the alternatives. More details can be
found in the Groundwater Resource Evaluation, which is included as Appendix F to the
EIS. The BIA has reviewed the prior reports and concluded that the groundwater wells
recovered in line with the evaluation set out in the EIS and Appendix F.
1-127 Summary: The comment states that the Project fails to comply with all applicable
laws and policies.
1-127 Response: The applicable laws, regulations, and guidance are available in Appendix
C of the EIS.
1-128 Summary: The comment alleges reports of adverse impacts to domestic wells and springfed sources relative to for the ECO Substation.
1-128 Response: Refer to Common Responses WR-1 and NSI-1 (Sections 2.20 and 2.1).
1-129 Summary: The comment alleges failure to comply with Campo Band and Indian Civil
Rights Act.
1-129 Response: Refer to Response to Comment 1-127.
1-130 Summary: The comment lists perceived violations by Muht Hei Inc.
1-130 Response: The comment does not address the adequacy or accuracy of the EIS.
Refer to Common Response NSI-1 (Section 2.1).
1-131 Summary: The comment lists perceived violations of 2013 Professional Geologist and
Geophysicist Act and Code of Professional Conduct by Jay Jones.
1-131 Response: The comment does not address the adequacy or accuracy of the EIS.
Refer to Common Response NSI-1 (Section 2.1).
1-132 Summary: The comment states that there are discrepancies between ENSI Report and other
available reports and/or analyses for the same wells and/or same general area within the federally
designated Campo–Cottonwood Creek sole source aquifer.
1-132 Response: Refer to Common Responses WR-1 and NSI-1 (Sections 2.20 and 2.1).
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1-133 Summary: The comment states that the Campo well water is the second unauthorized local
groundwater source from the Campo–Cottonwood Creek sole source aquifer approved by CPUC
for SDG&E’s ECO Substation.
1-133 Response: Refer to Common Responses WR-1 and NSI-1 (Sections 2.20 and 2.1).
1-134 Summary: The comment states that there was no response from BIA, Campo EPA, or leadership.
1-134 Response: Comments received during the scoping comment period were used to
inform and shape the EIS; comments received on the Draft EIS are responded to in this
document and published with the Final EIS. Other comments received outside of the public
comment period, or that are not specifically stated regarding the adequacy of the EIS, are
outside the scope of NEPA. Refer to Common Response NSI-1 (Section 2.1).
1-135 Summary: The comment provides relevant water impact reports produced by San Diego
State University’s Dr. V.M. Ponce.
1-135 Response: Refer to Common Responses WR-1, INT-1, and NSI-1 (Sections 2.20,
2.2, and 2.1).
1-136 Summary: The comment provides closing statements.
1-136 Response: The comment does not address the adequacy or accuracy of the EIS.
Refer to Common Response NSI-1 (Section 2.1).
1-137 Summary: The comment provides a hydrograph referring to Campo well water as the
second unauthorized local groundwater source from the Campo–Cottonwood Creek sole source
aquifer approved by CPUC for SDG&E’s ECO Substation.
1-137 Response: The comment does not address the adequacy or accuracy of the EIS.
Refer to Common Responses WR-1 and NSI-1 (Sections 2.20 and 2.1).
1-138 Summary: The comment includes the EIS for the Campo Solid Waste Management Project,
dated February 1992.
1-138 Response: The attachment is not specific to the Project and the comment does not
direct BIA to a specific portion of the document. The EIS provides full evaluation of the
Project effects, including disturbance in areas that may overlap with those considered for
the former landfill project. The provided document does not identify an inaccuracy or
inadequacy in the EIS. Refer to Common Response NSI-1 (Section 2.1).
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1-139 Summary: The comment includes the East County Substation Project Amended
Construction Water Supply Plan, dated July 3, 2013.
1-139 Response: The commenter-provided attachment is not specific to the Project and
the comment does not direct BIA to a specific portion of the document. EIS Sections 3.2
and 4.2, Water Resources, and the Groundwater Resources Evaluation (Appendix F of the
EIS) provide information and evaluation of construction water for the Project. The
provided document does not address the adequacy of the EIS analysis. Refer to Common
Response NSI-1 (Section 2.1).
1-140 Summary: The comment includes the front page and a figure from the EIS Campo Regional
Landfill Project, dated February 2010.
1-140 Response: The commenter-provided attachment is not specific to the Project and
the comment does not direct BIA to a specific portion of the document. These pages do not
identify an inaccuracy or inadequacy in the EIS. Refer to Common Response NSI-1
(Section 2.1).

4.2

Response to Comment Letter 2

2-1 Summary: The commenter is concerned about noise from generators/cooling fans, flashing
lights at night, and view of stars/mountains.
2-1 Response: Section 4.11, Visual Resources, of the EIS analyzes the potential visual
impacts associated with construction and operation of the Project. In addition, a more
detailed analysis of the visual impacts of the Project is included in the Visual Impact
Assessment (Appendix L). While the information regarding generators, lights, and views
is relevant to environmental concerns, the comment did not provide details sufficient to
warrant additional analysis of the Project’s direct or indirect impacts. It should be noted
that for the Full Build-Out Project Alternative (1), the EIS evaluated the effects of 76
turbine locations, which results in a conservative analysis that addresses a project
approximately 20% larger than the maximum number of turbines (60) contemplated under
the Campo Lease.
2-2 Summary: The commenter is concerned about decreasing property values and negative effects
of wind generators.
2-2 Response: Section 4.7.2, Effects (Socioeconomic Conditions), of the EIS analyzes the
potential socioeconomic impacts associated with housing demand, supply, or property
values. The comment does not provide sufficient detail regarding potential socioeconomic
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impacts to warrant additional analysis of the Project’s direct or indirect impacts. Refer to
Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
2-3 Summary: The comment is a general comment about health and safety, including a request to
consider the no action alternative.
2-3 Response: Sections 3.12 and 4.12, Public Health and Safety, of the EIS discuss and
analyze the potential health and safety impacts of the Project on the surrounding
community. While the information regarding health and safety is relevant to environmental
concerns, the comment did not provide details sufficient to warrant additional analysis of
the Project’s direct or indirect impacts. Refer to Common Responses INT-1, ALT-1, and
NSI-1 (Sections 2.2, 2.6, and 2.1).

4.3

Response to Comment Letter 3

3-1 Summary: The comment expresses support for the Project because of environmental benefits,
financial benefits, and welfare of the Campo Kumeyaay people.
3-1 Response: The commenter’s letter of support is noted.

4.4

Response to Comment Letter 4

4-1 Summary: Comment requests to reconsider location of the Project due to health issues caused
by wind turbines.
4-1 Response: The comment did not cite research that would warrant additional analysis
of the Project’s direct or indirect impacts. Potential health and safety impacts relevant to
the Project are discussed in Section 3.12 and analyzed in Section 4.12 of the EIS.
Additionally, Section 3.8.2.4, Fire Management, discusses setback standards and
compliance. Refer to Common Responses FIRE-1, EMF-1, and NSI-1 (Sections 2.17,
2.15, and 2.1).

4.5

Response to Comment Letter 5

5-1 Summary: The comment is a general comment opposing the Project.
5-1 Response: The commenter’s general statement of opposition is noted. The comment
does not address the adequacy or accuracy of the EIS.
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4.6

Response to Comment Letter 6

6-1 Summary: The comment expresses concern about noise, vibration, and electrical pollution
from the 25 Kumeyaay turbines since 2005.
6-1 Response: Existing developments, including this previous project, are discussed and
analyzed as part of the existing environmental setting in this EIS. Noise-related impacts
are discussed in Section 3.10 and analyzed in Section 4.10 of the EIS. Additionally, Section
3.13.3, Electromagnetic Fields (EMFs), discusses concerns regarding potential effects
EMFs may have on the environment. Refer to Common Response EMF-1 (Section 2.15).
6-2 Summary: The comment expresses concern about toxicity and danger of wind turbines: “Who
is liable for the nuisance and damages inflicted on us without consent?”
6-2 Response: The comment does not cite research regarding the adverse public health
impacts of wind turbines that would warrant additional analysis of the Project’s direct or
indirect impacts. Public Health and Safety is discussed in Section 3.12 and analyzed in
Section 4.12 of the EIS. Section 3.13.3 discusses concerns regarding the potential effects
EMFs may have on the environment. Refer to Common Responses NPROX-1, EMF-1,
and NSI-1 (Sections 2.23, 2.15, and 2.1).
6-3 Summary: The comment raises concerns about cancer and other health impacts, which
includes anecdotes about friends and family being affected.
6-3 Response: The comment does not cite research regarding adverse public health impacts
that would warrant additional analysis of the Project’s direct or indirect impacts. Issues
regarding public health and safety relevant to the Project are discussed in Section 3.12 and
analyzed in Section 4.12 of the EIS. Refer to Common Response NSI-1 (Section 2.1).
6-4 Summary: Comment requests release of medical information to document health struggles,
and requests that personal information be kept confidential.
6-4 Response: As stated in the Draft EIS Notice of Availability, comments, including names
and addresses of respondents, will be available for public review at the BIA address listed.
Commenting parties should be aware, before including their address, phone number, email
address, or other personal identifying information in a comment, that comments may be made
publicly available at any time. Requests for confidentiality will be honored to the extent
allowed by law, including the Freedom of Information Act. While a commenting party may
request in its comment that identifying information be withheld from public review, BIA
cannot guarantee that this will occur (see 84 FR 24171–24173) (May 24, 2019).
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6-5 Summary: The comment provides the introduction of a letter to a doctor (Southern Indian
Health Council) stating health issues from wind turbines.
6-5 Response: The comment does not cite research regarding adverse public health impacts
that would warrant additional analysis of the Project’s direct or indirect impacts. Sections 3.12
and 4.12 of the EIS discuss and analyze the potential health and safety impacts of the Project
on the surrounding community. Refer to Common Response NSI-1 (Section 2.1).
6-6 summary: The comment raises concerns regarding EMFs causing damage to organs.
6-6 Response: The comment suggests that EMFs cause adverse health impacts, yet does
not cite any research or other materials in support. The comment does not change BIA’s
analysis of the Project’s direct or indirect impacts with respect to EMFs. Section 3.13.3 in
the EIS discusses concerns regarding potential effects EMFs may have on the environment.
Public health and safety are discussed in Section 3.12 and analyzed in Section 4.12 of the
EIS. Refer to Common Response EMF-1 (Section 2.15).
6-7 Summary: The commenter asks Southern Indian Health Council to forward her complaints to
BIA/IHS (Indian Health Service), and states complaints with medical care.
6-7 Response: The comment is noted. The comment does not address the adequacy or the
accuracy of the EIS. Refer to Common Response NSI-1 (Section 2.1).

4.7

Response to Comment Letter 7

7-1 Summary: The comment expresses a complaint about the public hearing for the Project,
stating that it was uninformative.
7-1 Response: The comment is noted. The comment does not address the adequacy or the
accuracy of the EIS. The public meeting for the EIS was to help inform and facilitate
comments on the EIS as described in the meeting noticing. Refer to Common Response
NSI-1 (Section 2.1).
7-2 Summary: The comment raises concerns regarding the danger of enhanced fire risks and
questions how the Project intends to deal with it.
7-2 Response: Section 4.12.2, Effects (Public Health and Safety), lists the potential adverse
fire impacts and states that mitigation measures MM-PH&S-2, MM-PH&S-4, and MM-BIO1(h) would be implemented. Refer to Common Response FIRE-1 (Section 2.17).
7-3 Summary: The comment states that the risk of fire is not directly addressed in the EIS.
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7-3 Response: Fire hazards and fire protection are discussed in Section 3.12.3, Other
Public Health and Safety Issue Areas, of the EIS and are analyzed for significant impacts
in Section 4.12.2 of the EIS. Therefore, the risk of fire is directly addressed in the EIS.
While fire risk is a relevant environmental concern, the commenter did not provide details
regarding the adequacy of the EIS analysis, nor does the comment warrant additional
analysis of the Project’s direct or indirect impacts. Refer to Common Response FIRE-1
(Section 2.17).
7-4 Summary: The comment questions how you “mitigate” the increased risks of fire to the local
populace, and what entities are responsible for monetary damage.
7-4 Response: Fire hazards and fire protection are discussed in Section 3.12.3 of the EIS.
Mitigation measures recommended in Appendix P of the EIS would be implemented to
mitigate the potential adverse impacts of the Project regarding wildfire hazards. Section
4.12.2 lists the potential adverse fire impacts and states that mitigation measures MMPH&S-2, MM-PH&S-4, and MM-BIO-1(h) would be implemented. Loss and insurance
related to the effects of wildfires, an existing occurrence in the area, are not subject to
environmental review. Refer to Common Response FIRE-1 (Section 2.17).
7-5 Summary: Comment expresses concerns with ineffectiveness of giving notice of a fire and
states that residents need sufficient time to flee and need somewhere to go.
7-5 Response: Mitigation measure MM-BIO-1(h), provided in Appendix P of the EIS,
states that a Campo Fire Protection Plan (FPP) would be written and implemented in
conjunction with the Project to the satisfaction of the Campo Reservation Fire Protection
District (CRFPD). Implementation of the Campo FPP to the satisfaction of CRFPD would
address these concerns. Also refer to Responses to Comments 7-2 and 7-3 and Common
Response FIRE-1 (Section 2.17).
7-6 Summary: Comment questions what location people/animals will go to escape a fire.
7-6 Response: Mitigation measure MM-BIO-1(h), provided in Appendix P of the EIS,
states that a Campo FPP prepared to the satisfaction of CRFPD would be written and
implemented in conjunction with the Project. Implementation of the Campo FPP would
address these concerns. Refer to Common Response FIRE-1 (Section 2.17).
7-7 Summary: The comment questions how property owners will protect themselves from
monetary loss from a fire.
7-7 Response: While fire risk is a relevant environmental concern, fire-insurance-related
issues do not raise a specific issue with respect to environmental analysis, and the comment
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does not warrant additional analysis of the Project’s direct or indirect impacts. Refer to
Common Responses NSI-1 and FIRE-1 (Sections 2.1 and 2.17).
7-8 Summary: The comment asks who will be held responsible for making affected individuals
or their heirs “whole” if fires consume property, their animals, or individuals themselves.
7-8 Response: Mitigation measure MM-BIO-1(h), provided in Appendix P of the EIS,
states that a Campo FPP prepared to the satisfaction of CRFPD would be written and
implemented in conjunction with the Project. Refer to Common Responses NSI-1 and
FIRE-1 (Sections 2.1 and 2.17).
7-9 Summary: Comment states that Governor Brown changed utility fire liability rules.
7-9 Response: The comment did not provide details regarding the adequacy of the EIS
analysis, nor does the comment warrant additional analysis of the Project’s direct or
indirect impacts. Refer to Common Response NSI-1 (Section 2.1).
7-10 Summary: The comment asks, “In order to mitigate these risks, should the BIA, the
owner/operators… of these electrical generation facilities be required to indemnify the local
Boulevard community for any fire damages resulting from such facilities?”
7-10 Response: Refer to Common Responses NSI-1 and FIRE-1 (Sections 2.1 and 2.17)
and Response to Comment 7-7.
7-11 Summary: The comment states that the EIS “fails to address the effects of short and longterm interruption to the local water tables.”
7-11 Response: Section 3.2, Water Resources, of the EIS discusses water resources in the
region. Section 4.2, Water Resources, analyzes potential water resource impacts relevant
to the Project. This comment did not provide details sufficient to warrant additional
analysis of the Project’s direct or indirect impacts. Refer to Common Response WR-1
(Section 2.20).
7-12 Summary: The comment states that the drop in water levels would affect large oak trees.
7-12 Response: Section 3.2 of the EIS discusses water resources in the region, and Section
4.2 analyzes potential water resource impacts relevant to the Project. This comment did not
provide sufficient details to warrant additional analysis of the Project’s direct and indirect
effects. Refer to Common Response WR-1 (Section 2.20).
7-13 Summary: The comment expresses a complaint about the Tribe having full reservation rights
to water.
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7-13 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
7-14 Summary: The comment questions whether the BIA or applicant would be responsible
if/when wells run dry, and whether they will want to pay to deepen the wells on adjacent properties.
7-14 Response: Section 3.2 of the EIS discusses water resources in the region, and Section
4.2 analyzes potential water resource impacts relevant to the Project. Additionally, Impact
WAT-2 analyzes rainfall recharge of groundwater supplies. Appendix F, Groundwater
Resource Evaluation, analyzes water resources in relation to the Project Area. The
comment did not provide sufficient details to warrant additional analysis of the Project’s
direct and indirect effects. The comment regarding decreased rainfall projections and
possible payments to local residents during periods of potential climate change or potential
droughts does not warrant additional analysis of the Project’s direct and indirect impacts.
Sections 3.4 and 4.4 of the EIS address climate change issues in relation to the Project’s
direct and indirect impacts. Refer to Common Response WR-1 (Section 2.20).
7-15 Summary: The comment questions what diversion of local water resources will do to the
surrounding areas besides reduction of water resources/stressing trees and vegetation.
7-15 Response: Section 3.2 of the EIS discusses water resources in the region, and Section
4.2 analyzes potential water resource impacts relevant to the Project. The comment did not
provide sufficient details to warrant additional analysis of the Project’s direct and indirect
effects. Refer to Common Response WR-1 (Section 2.20).
7-16 Summary: The comment expresses concern about EMF health effects.
7-16 Response: The comment did not cite research regarding adverse health impacts due
to EMFs that would warrant additional analysis of the Project’s direct or indirect impacts.
Section 3.13.3, Electromagnetic Fields, discusses concerns regarding potential effects
EMFs may have on the environment. Refer to Common Response EMF-1 (Section 2.15).
7-17 Summary: The comment expresses concerns regarding the failure of EIS to address noise,
vibrations and infrasound, electromagnetic interferences, air pollution, light pollution, and their
effects on people and on bird and bat populations.
7-17 Response: Noise impacts are evaluated in EIS Sections 3.10, 4.10, and Appendix K
(AAR). Effects on wildlife are addressed in Sections 3.5, 4.5, and Appendix H (Biological
Technical Report), where applicable species and impacts to them are identified and
mitigation is recommended. Impacts to avian and bat species are provided in Appendix H,
Sections 3.3, 5.5, and 6. While these potential impacts are relevant environmental concerns,
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the commenter did not provide details sufficient to warrant additional analysis of the
Project’s direct or indirect impacts. Also refer to Common Responses NSI-1, INT-1,
WMC-1 through WMC-3, and ABC-1 through ABC-3 (Sections 2.1, 2.2, 2.10, and 2.12).
7-18 Summary: The comment expresses concerns regarding effects on local property values.
7-18 Response: Section 4.7.2, Effects (Socioeconomic Conditions), of the EIS analyzes
the potential socioeconomic impacts associated with housing demand, supply, or property
values. The comment did not provide details sufficient to warrant additional analysis of the
Project’s direct or indirect impacts. Refer to Common Response PROP-1 (Section 2.21).

4.8

Response to Comment Letter 8

8-1 Summary: The comment expresses concern about money taking precedence over health.
8-1 Response: Comment noted. This comment does not provide specific details regarding
the adequacy of the EIS analysis. Public health is addressed in Sections 3.12 and 4.12 of
the EIS. Refer to Common Response NSI-1 (Section 2.1).

4.9

Response to Comment Letter 9

9-1 Summary: The comment expresses a statement of opposition.
9-1 Response: The comment is noted. The comment did not provide specific details regarding
the adequacy of the EIS analysis. Refer to Common Response NSI-1 (Section 2.1).
9-2 Summary: The comment expresses a concern about groundwater level.
9-2 Response: Section 3.2, Water Resources, of the EIS discusses water resources in the
region, and Section 4.2, Water Resources, analyzes potential water resource impacts
relevant to the Project. A detailed evaluation of groundwater resources is provided as
Appendix F of the EIS. The comment did not provide sufficient details to warrant
additional analysis of the Project’s direct and indirect effects. Refer to Common Response
WR-1 (Section 2.20).
9-3 Summary: The comment expresses a concern about noise.
9-3 Response: Section 3.10, Noise, of the EIS discusses existing noise levels in the Project
Area and adjacent areas, and Section 4.10, Noise, analyzes potential noise impacts relevant
to the Project. A detailed evaluation of noise levels and acoustical analysis is provided as
Appendix K of the EIS. The comment did not provide sufficient details to warrant
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additional analysis of the Project’s direct and indirect effects. Refer to Common Responses
NPROX-1 and NSI-1 (Sections 2.23 and 2.1).
9-4 Summary: The comment expresses a concern about property values.
9-4 Response: Section 4.7.2, Effects, of the EIS analyzes the potential socioeconomic
impacts associated with housing demand, supply, or property values. The comment did not
provide details sufficient to warrant additional analysis of the Project’s direct or indirect
impacts. Refer to Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
9-5 Summary: The comment states the Project will ruin the quiet, rural setting, and requests
consideration of no action alternative.
9-5 Response: Section 3.10 of the EIS discusses existing noise levels in the Project Area
and adjacent areas, and Section 4.10 analyzes potential noise impacts relevant to the
Project. Sections 3.11 and 4.11, Visual Resources, discuss and analyze potential impacts
to visual resources in the region. The comment did not provide details sufficient to warrant
additional analysis of the Project’s direct or indirect impacts. Additionally, refer to
Common Responses NPROX-1 and NSI-1 (Sections 2.23 and 2.1).

4.10

Response to Comment Letter 10

10-1 Summary: The comment expresses a concern that their health is being impacted by EMFs
and ultrasound waves, as well as “dirty” electricity that occurs with powerlines and windmill
production of power.
10-1 Response: The comment did not cite research regarding adverse impacts due to EMFs
that would warrant additional analysis of the Project’s direct or indirect impacts. Section
3.13.3, Electromagnetic Fields, discusses concerns regarding the potential effects EMFs
may have on the environment. Refer to Common Response EMF-1 (Section 2.15).

4.11

Response to Comment Letter 11

11-1 Summary: The comment expresses a concern about multiple projects and infrasound “emissions.”
11-1 Response: The comment misstates information from the Project Description and
Alternatives (Chapter 2 of the EIS). The Project would consist of a maximum of 60 wind
turbines (as contemplated under the Campo Lease) and associated infrastructure, not 200
wind turbines. Section 3.13.3, Electromagnetic Fields, discusses concerns regarding the
potential effects EMFs may have on the environment. The comment does not provide
sufficient details to warrant additional analysis of the Project’s direct and indirect effects
regarding EMFs. Refer to Common Response EMF-1 (Section 2.15).
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11-2 Summary: The comment expresses a concern about “Wind Turbine Syndrome.”
11-2 Response: Section 3.13.3 discusses concerns regarding the potential effects EMFs
may have on the environment. The comment did not provide sufficient details to warrant
additional analysis of the Project’s direct and indirect effects, and no documentation was
provided with the comment letter to support the commenter’s statement that peer-reviewed
journals have documented Wind Turbine Syndrome as a worldwide problem. Refer to
Common Response EMF-1 (Section 2.15).
11-3 Summary: The comment expresses a general statement of concern about impacts on health
and property values from wind turbines, and mentions filing class action lawsuits.
11-3 Response: Sections 3.13.3 and 4.13.3, Electromagnetic Fields, of the EIS discuss
concerns regarding the potential effects EMFs may have on the environment. Section 3.12,
Public Health and Safety, discusses potential public health risks relevant to the Project, and
Section 4.12, Public Health and Safety, analyzes public health risks relevant to the Project.
Further, health impacts from wind turbines associated with shadow flicker are addressed
in the EIS Sections 3.13.4 and 4.13.4. In response to comments BIA has undertaken
additional review of this issue and revised the EIS accordingly as identified in Common
Response SHFL-1 (Section 2.18). Additionally, the Public Health Position Statement for
Human Health Effects of Wind Turbines issued by the County of San Diego on February
25, 2019 (County 2019) summarized literature reviews on various health topics, and
concluded that available literature provides no clear evidence that the operation of wind
turbines and associated infrastructure directly contributes to health concerns. The Draft EIS
analysis does not consider respiratory or cancer health-related issues in the context of
NEPA for determination of environmental effects because the body of evidence available
does not concur on such concerns and because there are no defined or adopted NEPA
standards for defining health risks from these concerns.
Lastly, Section 4.7, Socioeconomic Conditions, analyzes the potential socioeconomic
impacts associated with housing demand, supply, or property values. The comment did not
provide sufficient details to warrant additional analysis of the Project’s direct and indirect
effects. Refer to Common Responses EMF-1, PROP-1, SHFL-1, and NSI-1 (Sections
2.15, 2.21, 2.18, and 2.1).

4.12

Response to Comment Letter 12

12-1 Summary: The comment expresses a statement of opposition and a request to consider the
No Action Alternative.
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12-1 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS analysis. Refer to Common Response NSI-1 (Section 2.1).

4.13

Response to Comment Letter 13

13-1 Summary: The comment expresses a general statement of opposition due to impacts on
residents, as well as impacts on health, environment, wildlife, and property values.
13-1 Response: Public health and safety issues relevant to the Project are discussed in
Section 3.12 and analyzed in Section 4.12 of the EIS. Biological resources and potential
impacts are discussed in Section 3.5 and analyzed in Section 4.5 of the EIS. Property values
and other socioeconomic issues relevant to the Project are discussed in Section 3.7 and
analyzed in Section 4.7 of the EIS. The comment does not provide sufficient detail
regarding these issues to warrant additional analysis of the Project’s direct or indirect
impacts. Refer to Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).

4.14

Response to Comment Letter 14

14-1 Summary: The comment expresses a general statement of opposition due to effects on
people, the Tribe, health, land, and wildlife.
14-1 Response: Section 3.12, Public Health and Safety, of the EIS discusses potential
health and safety hazards. Section 4.12, Public Health and Safety, analyzes potential health
and safety effects relevant to the Project. Section 3.5, Biological Resources, discusses
existing biological resources in the Project Area and adjacent areas. Section 4.5, Biological
Resources, analyzes potential impacts to biological resources relevant to the Project.
Section 4.7.2, Effects (Socioeconomic Conditions), of the EIS analyzes the potential
socioeconomic impacts associated with housing demand, supply, or property values. The
commenter did not provide specific details regarding the adequacy of the EIS analysis, or
provide details sufficient to warrant additional analysis of the Project’s direct or indirect
impacts. Refer to Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
14-2 Summary: The comment expresses concerns about wind turbines destroying the
Reservation, generating noise, having negative aesthetic impacts, and affecting the health of
humans and wildlife.
14-2 Response: Noise impacts are discussed in Section 3.10 and analyzed in Section 4.10
of the EIS. Public health and safety issues relevant to the Project are discussed in Section
3.12 and analyzed in Section 4.12 of the EIS. Biological resources are discussed in Section
3.5 and analyzed in Section 4.5 of the EIS. While noise, health, and wildlife are relevant
environmental concerns, the commenter did not provide details regarding the adequacy of
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the EIS analysis, nor does the comment warrant additional analysis of the Project’s direct
or indirect impacts. It should be noted that for the Full Build-Out Project Alternative (1),
the EIS evaluated the effects of 76 turbine locations, which results in a conservative
analysis that addresses a project approximately 20% larger than the maximum number of
turbines (60) contemplated under the Campo Lease.
14-3 Summary: The comment mentions a previous wind turbine fire.
14-3 Response: Fire hazards and fire protection are discussed in Section 3.12.3 and
analyzed in Section 4.12 of the EIS. A Campo Fire Protection Plan would be developed to
the satisfaction of CRFPD for the Project and would address various fire concerns in detail.
Refer to Common Responses FIRE-1 and NSI-1 (Sections 2.17 and 2.1).
14-4 Summary: The comment requests selection of the No Action Alternative.
14-4 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
14-5 Summary: The commenter states that personal health problems were caused by the
Kumeyaay Wind and Tule Wind Projects.
14-5 Response: The EIS analyzes public health and safety effects in Sections 3.13 and
4.12, as well as cumulative effects in Section 4.14. The comment did not cite research
regarding adverse public health impacts that would warrant additional analysis of the
Project’s direct and indirect impacts. Refer to Common Response NSI-1 (Section 2.1).
14-6 Summary: The comment provides a closing statement and a request to consider the No
Action Alternative.
14-6 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS and therefore does not warrant additional analysis. Refer to Common
Response NSI-1 (Section 2.1).

4.15

Response to Comment Letter 15

15-1 Comment: The comment expresses a statement of opposition of Project. However, the
commenter disagrees with D. Tisdale’s comments regarding border patrol helicopters.
15-1 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS and therefore does not warrant additional analysis. Refer to Common
Response NSI-1 (Section 2.1).

Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-230

RESPONSES TO COMMENTS

4.16

Response to Comment Letter 16

16-1 Summary: The comment expresses opposition to the Project due to aesthetic and noise concerns.
16-1 Response: Visual resources are discussed in Section 3.11 and analyzed in Section
4.11 of the EIS. Noise impacts relevant to the Project are discussed in Section 3.10 and
analyzed in Section 4.10 of the EIS. As discussed in Section 4.10.2, there would be adverse
noise impacts, of which some are mitigable and some are significant and unavoidable.
Likewise, as discussed in Section 4.11.2, there would be both mitigable impacts and
significant and unavoidable impacts to visual resources. While aesthetics and noise are
relevant environmental concerns, the commenter did not provide details regarding the
adequacy of the EIS analysis, nor does the comment warrant additional analysis of the
Project’s direct or indirect impacts. Refer to Common Response NSI-1 (Section 2.1).
16-2 Summary: The comment states that the current setback restriction is inadequate.
16-2 Response: As discussed in Section 4.8.2 of the EIS, the Project would be consistent
with the setback requirement in the Tribe’s Land Use Code. Under the Campo Lease, no
Project turbines would be constructed within a 0.25-mile setback from any recognized
Tribal residence (recognized through the Tribe’s Housing Department) or any Tribal
building. Refer to Common Response NSI-1 (Section 2.1).
16-3 Summary: The comment expresses concern regarding property value.
16-3 Response: The comment did not provide sufficient details regarding socioeconomic
conditions to warrant additional analysis of the Project’s direct and indirect effects. Property
values and other socioeconomic conditions relevant to the Project are discussed in Section 3.7,
Socioeconomic Conditions, of the EIS and are analyzed for potential impacts in Section 4.7.
Refer to Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
16-4 Summary: The comment states that wind projects need more restrictions to prevent forcing
people from homes.
16-4 Response: Refer to Common Response NSI-1 (Section 2.1). Section 4.7.3 of the EIS,
Mitigation Measures (Socioeconomic Conditions), lists the recommended mitigation measures
that would be implemented in order to reduce the potential effects on socioeconomic
conditions. These include MM-NOI-1, MM-VIS-1, MM-VIS-2, MM-VIS-3, MM-VIS-4,
MM-VIS-5, MM-VIS-6, and MM-VIS-7. Detailed language describing these mitigation
measures is provided in Appendix P of this EIS. The EIS identifies significant unavoidable
socioeconomic impacts related to operational noise and aesthetics. Furthermore, in response to
comments, the BIA undertook additional review of shadow flicker and two project design
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features (PDF-AE-1 and PDF-AE-2) have been identified to reduce potential nuisance-level
shadow flicker effects. Refer to Common Response SHFL-1 (Section 2.18).

4.17

Response to Comment Letter 17

17-1 Summary: The comment states that seven comment letters requesting consideration of the
No Action Alternative are attached.
17-1 Response: The comment does not address the adequacy of the EIS and no further
response is required. Refer to Common Response NSI-1 (Section 2.1).
17-2 Summary: The comment includes duplicate form letters from seven individuals requesting
consideration of the No Action Alternative.
17-2 Response: The comment does not address the adequacy of the EIS and no further
response is required. Refer to Common Response NSI-1 (Section 2.1).

4.18

Response to Comment Letter 18

18-1 Summary: The comment provides a statement of support due to bettering the lives of the
Campo Kumeyaay Nation.
18-1 Response: The commenter’s support is noted.

4.19

Response to Comment Letter 19

19-1 Summary: The comment expresses concerns about property values and quality of life.
19-1 Response: The comment did not provide sufficient details regarding socioeconomic
conditions to warrant additional analysis of the Project’s direct and indirect effects.
Property values and other socioeconomic conditions relevant to the Project are discussed
in Section 3.7, Socioeconomic Conditions, of the EIS and are analyzed for potential
impacts in Section 4.7. Refer to Common Response PROP-1 (Section 2.21).
19-2 Summary: The comment expresses concerns about aesthetics, especially the view.
19-2 Response: Visual resources are discussed in Section 3.11 and are analyzed in Section
4.11, Visual Resources, of the EIS. The EIS evaluates potential effects to existing views
and visual character and quality associated with the Project, which includes 586-foot-tall
wind turbines on the Reservation. The EIS concludes that the Project would result in
significant adverse effects to existing visual resources that would not be reduced to not
adverse with mitigation.
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19-3 Summary: The comment expresses a concern about increased wildfire risk.
19-3 Response: Fire hazards and fire protections are discussed in Section 3.12.3 and are
analyzed in Section 4.12, Public Health and Safety, of the EIS. As discussed in Section
4.12.2, adverse effects of fire risk would be mitigated, which includes the preparation of a
Campo Fire Protection Plan (FPP) to the satisfaction of CRFPD. Refer to Common
Response FIRE-1 (Section 2.17).
19-4 Summary: The comment discusses fire risk and monetary damage risk from another source.
19-4 Response: Fire hazards and fire protection are discussed in Section 3.12.3 of the EIS.
Section 4.12.2 of the EIS analyzed potential fire impacts relevant to the Project. Mitigation
measure MM-BIO-1(h), provided in Appendix P of the EIS, states that a Campo FPP would
be prepared to the satisfaction of CRFPD. Refer to Common Responses FIRE-1 and NSI1 (Sections 2.17 and 2.1).
19-5 Summary: The comment states that the EIS needs to address UL6140, UL6141, NFPA 850, and
current standards related to generating plants and high-voltage direct current converter stations.
19-5 Response: The codes referred to in the comment are standards whose applications are
not mandatory; however, all applicable laws and regulations were addressed and adhered
to, as discussed in Appendix C of the EIS. Various Tribal, federal, and state agencies were
consulted and the Project analysis included a comprehensive review of laws and
regulations to ensure future compliance. Furthermore, additional regulations may be
applicable to the Project, including standards for electrical components, the applicability
of which is not excluded by not being listed in the EIS. Refer to Common Responses NSI1 (Sections 2.3 and 2.1).
19-6 Summary: The comment states that the communities of Boulevard, Manzanita, Jacumba,
and other surrounding areas are more prone to wildfire events, due to a combination of
environmental factors (such as being in a High Fire Hazard Fire Severity Zone) and a lack of
infrastructure for adequate fire response.
19-6 Response: Fire hazards and fire protection are analyzed in Section 3.12.3 of the EIS.
Section 4.12.2 of the EIS analyzed potential fire impacts relevant to the Project. Refer to
Common Response NSI-1 (Section 2.1).
19-7 Summary: The comment states that fire impacts are unmitigatable, and residences will have
to evaluate their residences.
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19-7 Response: While it is true the risk of fire increases when new construction of this
nature is planned in Very High Hazard Fire Severity Zones, mitigation measures would be
implemented and adhered to strictly to lessen these impacts. Section 4.12.2, Effects (Public
Health and Safety), lists in its Summary Table the recommended mitigation measures to
be implemented for fire risks. MM-PH&S-2, MM-PH&S-4, and MM-BIO-1(h) are
mitigation measures that would lessen the adverse impact of fire risks during construction,
operation, and decommissioning. Detailed language of these mitigation measures is
provided in Appendix P of this EIS. MM-BIO-1(h), in particular, states that a Campo FPP
prepared to the satisfaction of CRFPD would potentially address concerns regarding public
service accessibility to potential fire sites. Also refer to Common Response FIRE-1
(Section 2.17).
19-8 Summary: The comment raises concerns regarding socioeconomic impacts from
construction and operation.
19-8 Response: This comment correctly states that the EIS identifies significant and
unavoidable noise impacts during operation, as received by nearby receptors. Subsection 4.7.2
of Section 4.7, Socioeconomics, of the EIS does identify significant unavoidable impacts
related to noise (and visual impacts) from operation of the Project, specifically under Impact
SOCIO-4. In response to this comment, Subsection 4.7.4 of the EIS has been revised to clarify
that operational noise impacts to socioeconomics would be adverse and unavoidable.
19-9 Summary: The comment raises concerns regarding operational noise.
19-9 Response: Operational noise, including the potential for operation of turbines during
the daytime and nighttime, is addressed in Section 4.10, Noise, of the EIS. The comment
does not provide sufficient detail to warrant additional analysis of operational noise
impacts relevant to the Project.
19-10 Summary: The comment raises concerns regarding health effects and reduced quality of life.
19-10 Response: The comment does not cite research regarding potential adverse health
impacts resulting from wind turbines that would warrant additional analysis of the Project’s
direct and indirect impacts. Public health and safety issues relevant to the Project are
discussed in Section 3.12 and are analyzed in Section 4.12 of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
19-11 Summary: The comment raises concerns regarding aesthetics.
19-11 Response: Refer to Common Response NSI-1 (Section 2.1).
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19-12 Summary: The comment raises concerns regarding property value and impacts to lowincome communities.
19-12 Response: With respect to comments on socioeconomic impacts, refer to Common
Response PROP-1 (Section 2.21). Impacts on low-income communities are addressed in
Section 4.7 of the EIS.
19-13 Summary: The comment states that the roads are in bad shape from past projects.
19-13 Response: Access roads relevant to the Project are discussed in Section 2.2.1,
Components Common to Each Design Alternative, of the EIS. In addition to the existing
roads, additional new roads would be constructed within the Campo Corridor on the
Reservation to provide access and circulation. Existing roads would be improved to
accommodate construction equipment delivery and access. It is anticipated that
approximately 15 miles of existing roads on the Reservation would need to be widened to
as much as 40 feet wide during construction and reduced to 24 feet wide after construction.
Likewise, the width of new roads would be up to 40 feet during construction and then
would be reduced to 24 feet after construction. Upon completion of construction, all new
roads more than 24 feet wide would be reduced to approximately 24 feet wide, the edges
of the existing roads would be restored, and existing road widths would be returned to preconstruction widths. Refer to Common Response NSI-1 (Section 2.1).
19-14 Summary: The comment raises concerns regarding groundwater resources.
19-14 Response: Groundwater resources are discussed in Section 3.2 and analyzed in
Section 4.2, Water Resources, of the EIS. The comment does not provide sufficient detail
about groundwater resources to warrant an additional analysis of the Project’s direct and
indirect impacts. Refer to Common Response WR-1 (Section 2.20).
19-15 Summary: The comment states that the lead agency needs to look at cumulative impacts
from the Project.
19-15 Response: Cumulative impacts relevant to the Project are discussed and analyzed in
Section 4.14, Cumulative Scenario and Impacts, of the EIS. The comment does not provide
sufficient detail about cumulative impacts relevant to the Project to warrant additional
analysis of the Project’s direct and indirect cumulative impacts. Refer to Common
Response CUM-1 (Section 2.7).
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4.20

Response to Comment Letter 20

20-1 Summary: The comment expresses opposition to Project because of infrasound health
effects, and requests that it be addressed in the EIS.
20-1 Response: Public health and safety relevant to the Project are discussed in Section
3.12 and analyzed in Section 4.12 of the EIS. The comment did not cite research regarding
adverse health impacts due to infrasound exposure that warrants additional analysis in the
EIS. Refer to Common Response LF-1 (Section 2.24).

4.21

Response to Comment Letter 21

21-1 Summary: The comment makes a general statement of opposition due to aesthetic, noise,
infrasound, fire, water, cultural, biological, property values, and health concerns.
21-1 Response: The comment expressed support for Ms. Tisdale’s July 8, 2019 comments
provided as Comment Letter 1 and responded to in Section 4.1 of this Responses to
Comments document. Potential impacts for the environmental concerns presented in the
comment are addressed in the EIS as follows: Section 4.2, Water Resources; Section 4.5,
Biological Resources; Section 4.6, Cultural Resources; Section 4.7, Socioeconomic
Conditions; Section 4.10, Noise; Section 4.11, Visual Resources; and Section 4.12, Public
Health and Safety. It should be noted that for the Full Build-Out Project Alternative (1),
the EIS evaluated the effects of 76 turbine locations, which results in a conservative
analysis that addresses a project approximately 20% larger than the maximum number of
turbines (60) contemplated under the Campo Lease. The comment did not provide
sufficient detail to warrant additional analysis of the EIS. Refer to Common Responses
LF-1, PROP-1, FIRE-1, and NSI-1 (Sections 2.24, 2.21, 2.17, and 2.1).

4.22

Response to Comment Letter 22

22-1 Summary: The comment expresses a statement of support for the Project due to benefits to
the environment, economy, and welfare of the Campo Kumeyaay people.
22-1 Response: The commenter’s expression of support is noted.

4.23

Response to Comment Letter 23

23-1 Summary: The comment expresses a general statement of opposition, stating that the wind turbines
are too big, loud, and dangerous, and that impacts to property values and water would occur.
23-1 Response: Issues relevant to property values are discussed in Section 3.7 and
analyzed in Section 4.7, Socioeconomic Conditions, of the EIS. Water resources are
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discussed in Section 3.2 and analyzed in Section 4.2 of the EIS. Public health and safety
issues relevant to the Project are discussed in Section 3.12 and analyzed in Section 4.12 of
the EIS. Potential noise impacts are discussed in Section 3.10 and analyzed in Section 4.10
of the EIS. Visual resources are discussed in Section 3.11 and analyzed in Section 4.11 of
the EIS. The commenter does not provide details regarding the adequacy of the EIR
analysis, nor does the comment warrant additional analysis of the Project’s direct or
indirect impacts. Refer to Common Responses NSI-1, PROP-1, and WR-1 (Sections 2.1,
2.21, and 2.20).
23-2 Summary: The comment states that turbines kill raptors and bats.
23-2 Response: The EIS provides a thorough and meaningful analysis of potential impacts to
raptors and bats. Biological resources are discussed in Section 3.5 and analyzed in Section 4.5
of the EIS. Furthermore, a detailed Biological Resources Technical Report is included as
Appendix H to the EIS. The comment does not provide details sufficient to warrant additional
analysis of the Project’s direct and indirect effects. Refer to Common Responses NSI-1, GBE1, ABC-1 through ABC-3, CC-1, and WMC-1 through WMC-3 (Sections 2.1, 2.9, 2.12, 2.13,
and 2.10).
23-3 Summary: The comment states that turbines affect sleep.
23-3 Response: The comment does not cite research regarding adverse impacts to sleep
that would warrant additional analysis of the Project’s direct or indirect impacts. Potential
health and safety impacts relevant to the Project are discussed in Section 3.12 and analyzed
in Section 4.12 of the EIS. Refer to Common Response NSI-1 (Section 2.1).

4.24

Response to Comment Letter 24

24-1 Summary: The comment asserts that wind farms cause cancer.
24-1 Response: The comment does not cite research regarding connections between wind
farms and cancer; therefore, additional analysis of the Project’s direct or indirect impacts
is not warranted. Potential health and safety impacts relevant to the Project are discussed
in Section 3.12 and analyzed in Section 4.12 of the EIS. Refer to Common Response NSI1 (Section 2.1).

4.25

Response to Comment Letter 25

25-1 Summary: The comment expresses a general statement of opposition.
25-1 Response: The comment is noted. The comment does not address the adequacy or
accuracy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
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25-2 Summary: The comment expresses concerns regarding health problems from wind turbines.
25-2 Response: The comment does not cite research regarding potential adverse health
impacts from wind turbines; therefore, additional analysis of the Project’s direct or indirect
impacts is not warranted. Potential health and safety impacts relevant to the Project are
discussed in Section 3.12 and analyzed in Section 4.12 of the EIS.
25-3 Summary: The comment expresses concerns regarding noise, health, and property values,
and requests consideration of the No Action Alternative.
25-3 Response: Noise, public health and safety, and property values are analyzed for
potential impacts in Sections 4.10, 4.12, and 4.7, respectively. The comment does not
provide sufficient detail to warrant additional analysis of the EIS. Refer to Common
Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).

4.26

Response to Comment Letter 26

26-1 Summary: The comment states that the commenter attended a community meeting in
Boulevard and references testimony about health impacts.
26-1 Response: The comment does not cite research regarding adverse health impacts
resulting from wind farms; therefore, additional analysis of the Project’s direct and indirect
impacts is not warranted. Potential health and safety impacts relevant to the Project are
discussed in Section 3.12 and analyzed in Section 4.12 of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
26-2 Summary: The commenter expresses concerns regarding noise.
26-2 Response: Potential impacts with regard to noise are discussed and analyzed in
Sections 3.10 and 4.10 of the EIS. The comment does not provide sufficient detail to
warrant additional analysis of the Project’s direct and indirect impacts. Refer to Common
Response NSI-1 (Section 2.1).
26-3 Summary: The commenter expresses concerns regarding noise and sleep quality.
26-3 Response: Potential impacts with regard to noise are discussed and analyzed in
Sections 3.10 and 4.10 of the EIS. The comment does not provide specific detail or cite
research regarding adverse impacts to sleep quality; therefore, additional analysis of the
EIS is not warranted. Refer to Common Response NSI-1 (Section 2.1).
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4.27

Response to Comment Letter 27

27-1 Summary: The comment expresses opposition to Alternatives 1 and 2 and support for the
No Project Alternative as the commenter bought their home for the natural beauty and remoteness.
27-1 Response: The comment is noted. It should be noted that for the Full -Build-Out
Project Alternative (1), the EIS evaluated the effects of 76 turbine locations, which results
in a conservative analysis that addresses a project approximately 20% larger than the
maximum number of turbines (60) contemplated under the Campo Lease. The comment
does not address the adequacy or accuracy of the EIS. Refer to Common Response NSI-1
(Section 2.1).
27-2 Summary: The comment states that the commenter appreciates the views and the night sky.
27-2 Response: The comment does not address the adequacy or accuracy of the EIS. Visual
resources are discussed in Section 3.11 and analyzed in Section 4.11 of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
27-3 Summary: The comment states that the Project did not comply with the Tribe’s own land
use plan.
27-3 Response: There is no comment regarding the adequacy of the EIS analysis, nor does
the comment warrant additional analysis of the Project’s direct or indirect impacts. Refer
to Common Response TR-2 (Section 2.25).
27-4 Summary: The comment raises concerns over the previous planning process involving the
Boulevard planning groups, the Tribe, the County, and Dudek.
27-4 Response: The comment is noted. With respect to the County of San Diego’s
approach to large-scale energy projects, much of the Project would be located on the
Reservation and therefore would not subject to County land use regulation. Nor would a
wind energy facility located on County land further one of the primary purposes of the
Project: Tribal economic development, revenue, governance, and self-determination. The
comment also does not take issue with the adequacy of the EIS; therefore, no additional
response is required.
27-5 Summary: The comment raises concerns regarding fire ignition in a rural, extreme fire
hazard area with introduction of a new fire source, as well as concerns regarding safety and
accessibility for firefighters.
27-5 Response: Refer to Common Response FIRE-1 (Section 2.17) and Response to
Comment 19-7 (Section 4.19).
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27-6 Summary: The comment raises concerns regarding safety because the existing turbines are
still on when the commenter’s power is shut off due to high wind safety concerns.
27-6 Response: Safety concerns associated with the wind turbines are addressed in the EIS
Section 4.12. Also refer to Common Responses NSI-1 and FIRE-1 (Sections 2.1 and 2.17).
27-7 Summary: The comment states that currently there is a constant low hum due to the
existing turbines.
27-7 Response: Noise impacts are discussed in Section 3.10 and analyzed in Section 4.10
of the EIS. Additionally, cumulative impacts relevant to noise impacts are discussed and
analyzed in Section 4.14 of the EIS. Refer to Common Response NSI-1 (Section 2.1).
27-8 Summary: The comment states that the commenter participated in the study by Wilson Ihrig
and requests that the study be referred to.
27-8 Response: The comment appears to be referencing Dr. Carman’s letter, which is an
attachment to the personal letter received from Ms. Tisdale (see Comment Letter 1 and
Comment Letter J). Explanations for these conclusions are offered by Dr. Carman in this
letter, to which BIA responds. Refer to Response to Comments J-46 through J-74.
27-9 Summary: The comment states that the analysis improperly relies on A-weighted sound
measurements, as opposed to C- or G-weighted measurements.
27-9 Response: Refer to the AAR in Appendix K of the EIS, which presents and discusses
both A-weighted and C-weighted values. Also refer to Common Response LF-1 (Section
2.24). The EIS provides a thorough and meaningful analysis of these impacts, and the
comment does not provide sufficient detail to warrant additional analysis relevant to noise.
27-10 Summary: The comment states that it is unacceptable to consider only homes within 1/4
mile of a proposed wind turbine in the noise impact analysis.
27-10 Response: Figures associated with the AAR in Appendix K of the EIS depict predicted
noise level contours over an aerial image background, so that the reader can conveniently
determine what the noise level contours may be at virtually any geographic position (and thus
distance) from the proposed operating wind turbines in the Project Vicinity.
27-11 Summary: The comment states that noise will increase exponentially with 60 turbines and
therefore the measurement based on 2 turbines is insufficient.
27-11 Response: Because noise naturally attenuates with geometric divergence (i.e.,
distance) and other effects, location of the turbines is an important consideration. The
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predictive wind turbine operation noise analysis presented in the AAR (Appendix K of the
EIS) includes these factors and illustrates the anticipated results graphically via the
associated figures. Refer to Response to Comment 27-10.
27-12 Summary: The comment states that turbines can have a “downwind effect” that can form
atmospheric disturbances and therefore cause adverse health effects.
27-12 Response: The comment does not cite research regarding downwind effects;
therefore, additional analysis of public health impacts resulting from downwind effects is
not warranted. Public health and safety issues relevant to the Project are discussed in
Section 3.12 and analyzed in Section 4.12 of the EIS.
27-13 Summary: The comment states that the “wake effect” can affect the atmosphere, decrease
turbine efficiency, and damage turbines and therefore will impact human health.
27-13 Response: The comment does not cite research regarding wake effects; therefore,
additional analysis of the Project’s direct and indirect impacts is not warranted. Public
health and safety issues relevant to the Project are discussed in Section 3.12 and analyzed
in Section 4.12 of the EIS.
27-14 Summary: The comment states that turbines can affect the atmosphere around humans and
can damage the functional efficiency of human beings.
27-14 Response: The comment does not cite research regarding adverse impacts to health
resulting from wind turbines; therefore, additional analysis of the Project’s direct and
indirect impacts is not warranted. Public health and safety issues relevant to the Project are
discussed in Section 3.12 and analyzed in Section 4.12 of the EIS.
27-15 Summary: The comment states that because the turbines are 600 feet and 4.2 megawatts,
their health impacts will be greater than any currently recognized.
27-15 Response: The comment misstates the proposed wind turbine height. As stated in
Section 2.2.1 of the EIS, the total height of the turbine is “up to approximately 586 feet.”
The comment does not cite research regarding adverse impacts to health resulting from
wind turbines; therefore, additional analysis of the Project’s direct and indirect impacts is
not warranted. Public health and safety issues relevant to the Project are discussed in
Section 3.12 and analyzed in Section 4.12 of the EIS. Refer to Common Response NSI-1
(Section 2.1).
27-16 Summary: The comment states that effects to visual resources would be significant,
adverse, unavoidable, and unmitigatable.
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27-16 Response: As suggested in this comment, Section 4.11 of the EIS concludes that the visual
effects of the Project are unmitigatable. Refer to Common Response NSI-1 (Section 2.1).
27-17 Summary: The comment states that visual simulations are inaccurate because they
minimize the appearance of the wind turbines.
27-17 Response: The visual simulations of the Project are provided in Figures 6a through 6d
of the Visual Impacts Analysis, which is provided as Appendix L of the EIS. As stated in
Section 4.3.4 of the Visual Impact Analysis, key observation points (KOPs) were identified
through review of the draft Visual Impact Assessment for the Shu’luuk Wind Project, land use
data, field observations and feedback received from the County of San Diego. Because the
Project proposed wind turbines in similar locations as the previous Shu’luuk Wind Project, and
because the previous on reservation KOPs were identified in collaboration with the BIA, the
visual analysis presented in this report used similar KOPs. The process in which the visual
simulations were created is described in Section 6.2 of the Visual Impact Analysis. The
comment does not provide sufficient detail to warrant additional analysis of the accuracy of
the visual simulations presented in the Visual Impact Analysis.
27-18 Summary: The comment states that shadow flicker needs to be analyzed because the
commenter already experiences shadow flicker from wind turbines that are 5 miles away.
27-18 Response: Shadow flicker is discussed in Section 3.13.4 and analyzed in Section
4.13.4 in the EIS. Refer to Common Response SHFL-1 (Section 2.18).
27-19 Summary: The comment states that NEPA Section 101b requires measures to ensure an
aesthetically pleasing surrounding and the Project does not comply with this.
27-19 Response: The Project’s impacts on visual resources are addressed in Section 4.11
of the EIS. The commenter mischaracterizes Section 101(b) of NEPA. The comment does
not address the adequacy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
27-20 Summary: The comment states that red-and-white flashing lights will impact the dark night
sky views.
27-20 Response: The Project’s impacts on visual resources, including impacts of nighttime
lighting and FAA lighting requirements, are addressed in Section 4.11 of the EIS.
27-21 Summary: The comment raises concerns regarding the use of groundwater and relates that
it took 4 years to recover from the groundwater withdrawal for the ECO Substation project.
27-21 Response: Refer to Common Response WR-1 (Section 2.20).
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27-22 Summary: The comment raises concerns that the use of blasting during construction would
fracture the rock aquifers and impact wells both On- and Off-Reservation.
27-22 Response: Explosive charges used to detonate rock during construction are designed
so that most of the energy is used in breaking and displacing the rock mass. However, some
of the energy can also be released in the form of transient stress waves, which in turn can
cause temporary ground vibration. Detonating charges also create rock movement and
release of high-pressure gas, which in turn induce air-overpressure (noise), airborne dust,
and audible blast noise.
In the immediate area, crushing usually occurs in the rock around the charge. The extent
of this compressive and shear failure zone is usually limited to one or two charge radii (half
the diameter of the charge). Beyond the plastic crushing zone, the rock or ground is
temporarily deformed by elastic strain waves. For some distance, tangential strain intensity
exceeds the rock’s strength and new fractures are created. The magnitude of dynamic strain
and particle motion decreases as distance from the charge increases. Radial cracks are
created in rock around detonating charges as a result of induced strain that exceeds the
rock’s tensile strength. These cracks generally do not extend farther than 26 charge radii.
For instance, if the diameter of the charge is 5 inches, radial cracks might extend 65 inches
into adjacent rock. Regarding effects on groundwater wells, existing wells outside of the
Reservation are highly unlikely to be impacted by blasting. Water wells on the Reservation
would need to be close to the blasting source to be potentially impacted. Blasting plans
would take into account the locations of on-site and off-site water wells and take protective
measures as necessary.
27-23 Summary: The comment raises concerns regarding decreasing property values.
27-23 Response: Refer to Common Response PROP-1 (Section 2.21).
27-24 Summary: The comment states that the turbines will result in high avian mortality,
particularly red-tailed hawks and golden eagles, especially when combined with other wind turbine
projects in the area. The commenter states that there are nesting red-tails and three fledglings on
their property.
27-24 Response: The Project’s impacts on avian species are addressed in Section 4.5,
Biological Resources, of the EIS. Because the EIS provided a thorough and meaningful
analysis, the comments do not warrant additional analysis of the Project’s direct and indirect
impacts to red-tailed hawks and golden eagles. Also refer to Common Responses GBE-1,
ABC-1 through ABC-3, and WMC-1 through WMC-3 (Sections 2.9, 2.12, and 2.10).
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27-25 Summary: The comment states that the number of bald and golden eagle fatalities are
unimaginable, as shown by the studies from the U.S. Fish and Wildlife Service.
27-25 Response: Refer to Common Response GBE-1 (Section 2.9) and Response to
Comment 27-24.
27-26 Summary: The comment states that the Tribe and Developer should be required to post a
decommissioning bond prior to groundbreaking.
27-26 Response: Refer to Common Response NSI-1 (Section 2.1).
27-27 Summary: The comment states that greenhouse gas (GHG) benefits are overestimated
because the analysis assumes 100% generating capacity when the turbines will operate at 50%–
75%; therefore, total energy produced per year and CO2 emissions need to be recalculated.
27-27 Response: The estimated energy capacity was based on actual production rates
provided by the Developer, not on a theoretical 100% generating capacity. Additionally, it
should be noted that for the Full Build-Out Project Alternative (1), the EIS-estimated GHG
benefit of the Project reflects the maximum number of turbines (60) contemplated under
the Campo Lease; therefore, GHG benefits were not overestimated. Also refer to Common
Response GHG-1 through GHG-4 (Section 2.22).
27-28 Summary: The comment states that consumers’ bills will skyrocket because wind energy is twice
as expensive to produce as natural gas, even when companies are receiving grants and tax credits.
27-28 Response: Refer to Common Response NSI-1 (Section 2.1).
27-29 Summary: The comment provides closing comments.
27-29 Response: Refer to Common Response NSI-1 (Section 2.1).

4.28

Response to Comment Letter 28

28-1 Summary: The comment expresses concerns regarding aesthetic, health, and property values.
28-1 Response: The commenter does not provide details regarding the adequacy of the
EIR analysis, nor does the comment warrant additional analysis of the Project’s direct or
indirect impacts. Refer to Common Response NSI-1 (Section 2.1).
28-2 Summary: The comment expresses concerns regarding impacts to his health and states that
a doctor has confirmed that wind turbines are the cause.
28-2 Response: Refer to Common Response NSI-1 (Section 2.1).
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4.29

Response to Comment Letter 29

29-1 Summary: The comment provides a statement of opposition due to noise, electrical and light
pollution, and safety concerns.
29-1 Response: The comment is noted. EIS Sections 3.11 and 4.11 address visual impacts.
Also refer to Common Responses NPROX-1, LF-1, EMF-1, and FIRE-1 (Sections 2.23,
2.24, 2.15, and 2.17).
29-2 Summary: The comment expresses concerns regarding impacts to health and safety, noise,
vibrations, fire, water, cultural, biological, property values, quality of life, economic well-being,
and more.
29-2 Response: The comment is noted. EIS Sections 3.6 and 4.6 address cultural resource
impacts, and Section 3.5 and 4.5 address biological resource impacts. Also refer to
Response to Comment 29-1 and Common Responses WR-1 and PROP-1 (Sections 2.20
and 2.21).

4.30

Response to Comment Letter 30

30-1 Summary: The comment provides a statement of opposition due to impacts to the
environment and to the commenter’s health, safety, and home. The commenter requests
consideration of the No Action Alternative.
30-1 Response: The comment is noted. Refer to EIS Sections 3.12 and 4.12 for analysis
of public health and safety conditions and impacts, as well as Sections 3.13 and 4.13 for an
analysis of EMFs. Also refer to Common Responses PROP-1 and ALT-1 (Sections 2.21
and 2.6).

4.31

Response to Comment Letter 31

31-1 Summary: The comment provides a statement of opposition due to impacts to the
environment and to the commenter’s health, safety, and home. The commenter requests
consideration of the No Action Alternative.
31-1 Response: The comment is noted. Refer to EIS Sections 3.12 and 4.12 for analysis
of public health and safety conditions and impacts, as well as Sections 3.13 and 4.13 for an
analysis of EMFs. Also refer to Common Responses PROP-1 and ALT-1 (Sections 2.21
and 2.6).
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4.32

Response to Comment Letter 32

32-1 Summary: The comment provides a statement of opposition due to impacts to the
environment and to the commenter’s health, safety, and home. The commenter requests
consideration of the No Action Alternative.
32-1 Response: The comment is noted. Refer to EIS Sections 3.12 and 4.12 for analysis
of public health and safety conditions and impacts, as well as Sections 3.13 and 4.13 for an
analysis of EMFs. Also refer to Common Responses PROP-1 and ALT-1 (Sections 2.21
and 2.6).
32-2 Summary: The comment expresses concerns with regard to water.
32-2 Response: Refer to Common Response WR-1 (Section 2.20).
32-3 Summary: The comment expresses concerns regarding fire.
32-3 Response: Refer to Common Response FIRE-1 (Section 2.17).

4.33

Response to Comment Letter 33

33-1 Summary: The comment provides a statement of opposition due to impacts to the
environment and to the commenter’s health, safety, and home. The commenter requests
consideration of the No Action Alternative.
33-1 Response: The comment is noted. Refer to EIS Sections 3.12 and 4.12 for analysis of
public health and safety conditions and impacts, as well as Sections 3.13 and 4.13 for an
analysis of EMFs. Refer to Common Responses PROP-1 and ALT-1 (Sections 2.21 and 2.1).
33-2 Summary: The comment states that there is a need for water to fight fires.
33-2 Response: Refer to Common Responses FIRE-1 and WR-1 (Sections 2.17 and 2.20).

4.34

Response to Comment Letter 34

This comment letter is the court-reporter-provided transcript of the EIS Public Meeting held on
June 19, 2019.
34-1 Summary: The comment provides introductory comments from Mr. Cuero and
panel introductions.
34-1 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
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34-2 Summary: In this comment, Mr. Hall describes the NEPA process.
34-2 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-3 Summary: In this comment, Mr. Valerio describes the Project and its impacts.
34-3 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-4 Summary: The comment questions the locations of the proposed Project components.
34-4 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-5 Summary: In this comment, Mr. Valerio describes the Project and its alternatives.
34-5 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-6 Summary: The comment provides mid-comment questions and direction to wait until the
public comment period.
34-6 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-7 Summary: The comment provides an outline of the EIS.
34-7 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-8 Summary: The comment provides a description of the NEPA comment process.
34-8 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-9 Summary: The comment provides mid-comment questions and direction to wait until the
public comment period and recess.
34-9 Response: The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
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34-10 Summary: In this comment, an unidentified speaker raised concerns about catalytic
converters and pollution.
34-10 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-11 Summary: The comment provides mid-comment questions and direction to wait until the
public comment period and recess.
34-11 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-12 Summary: The comment provides a final description of the NEPA comment process.
34-12 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-13 Summary: The comment provides direction on how to make public comments.
34-13 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-14 Summary: Mr. Maupin: The comment raises concerns regarding EMFs and possible health
effects (including cancer and headaches). The commenter does not think the Project is good for
the environment or the community.
34-14 Response: Refer to Common Response EMF-1 (Section 2.15).
34-15 Summary: Ms. Tisdale: The comment states that turbines look larger than depicted and that
increased water use results in lost oak trees.
34-15 Response: There is no basis for suggesting the visual impact analysis
underestimated the turbine size in the visual simulations of the proposed Project. Refer to
Common Responses NSI-1 and WR-1 (Sections 2.1 and 2.20).
34-16 Summary: Mr. Tisdale: The comment raises concerns over the loss of property value and
states that in court, the proposed Project will be judged by 12 people.
34-16 Response: Refer to Common Response PROP-1 (Section 2.21).
34-17 Summary: Ms. Tisdale: The comment states that the No Project Alternative is preferred,
and the simulated visuals and KOPs are problematic.
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34-17 Response: Refer to Common Responses NSI-1 and ALT-1 (Sections 2.1 and 2.6)
and Response to Comment I-84 (Section 3.9). The EIS sufficiently analyzes visual impacts
in Sections 3.11 and 4.11 and in the supporting Appendix L, Visual Impact Assessment.
34-18 Summary: Ms. Tisdale: The comment states that the Project is going to be 10 times more
energy and adverse impacts than the existing wind turbines, and twice the impacts, including
acoustical and electrical occlusion of the existing turbines.
34-18 Response: The EIS Section 4, Environmental Consequences (Effects), analyzes
impacts resulting from the Project. The commenter does not provide details regarding the
adequacy of the EIS analysis. Also refer to Common Response NSI-1 (Section 2.1).
34-19 Summary: Ms. Tisdale: The comment raises concerns regarding noise, visual, electrical,
light pollution, health and safety, and increased fire risks.
34-19 Response: The EIS extensively analyzes impacts from all the topics discussed in
this comment. Refer to Sections 3.10 and 4.10 for noise, Sections 3.10 and 4.11 for visual,
Sections 3.12 and 4.12 for public health and safety, including fire, and Sections 3.13 and
4.13 for EMFs. Also refer to Common Responses NPROX-1, LF-1, FIRE-1, and EMF-1
(Sections 2.23, 2.24, 2.17, and 2.15).
34-20 Summary: Ms. Tisdale: The comment states that hundreds of wildlife species were
observed on site (including golden eagles); 57 are fully protected or considered threatened or
special species by California and the federal government.
34-20 Response: Impacts to special-status species are discussed in Section 4.5 of the Draft
EIS. Refer to Common Responses INT-2, NFP-1, and GBE-1 (Sections 2.2, 2.14, and 2.9).
34-21 Summary: Ms. Tisdale: The comment states that the Project proposes to use 50 million
gallons of water while the SDG&E substation ran dry after 13 million of the estimated 50 million
gallons required.
34-21 Response: Refer to Common Response WR-1 (Section 2.20).
34-22 Summary: Ms. Tisdale: The comment states that the Draft EIS admits there will be
cumulative unavoidable impacts to noise and visual resources, but negligently denies there will be
any adverse health and public safety risks.
34-22 Response: The comment is noted. The commenter is correct that the Draft EIS
concludes there will be unavoidable cumulative impacts from noise, unavoidable
cumulative impacts to visual resources, and no cumulative impact to public health and
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safety. The commenter is referred to EIS Appendix R, which provides the List of Preparers
and their qualifications. See also Common Response INT-1 (Section 2.2).
34-23 Summary: Ms. Tisdale: The comment states that the proposed 1/4-mile setback will result
in a significant impact and will put residents at risk.
34-23 Response: Refer to Common Responses TR-1 and NSI-1 (Sections 2.25 and 2.1).
34-24 Summary: Ms. Tisdale: The comment states that noise model CadnaA should not have been
used, because it doesn’t measure all of the more harmful low-frequency noise and vibrations.
34-24 Response: Refer to Appendix K (AAR) of the EIS, Response to Comment J-61
(Section 3.9), and Common Response LF-1 (Section 2.24).
34-25 Summary: Ms. Tisdale: The comment states that effects from acoustic pressure waves and
electric pollution are cumulative disrupting sleep, triggering fight or flight instincts, and increasing
anxiety and resulting in many stress-related health impacts.
34-25 Response: Refer to Common Responses NSI-1, EMF-1, and LF-1 (Sections 2.1,
2.15, and 2.24).
34-26 Summary: Ms. Tisdale: The comment requests facts and numbers: the distance to every
Tribal home, every private home, every property line, and every education center.
34-26 Response: Refer to Common Responses NSI-1 and TS-1 (Sections 2.1 and 2.19).
34-27 Summary: Mr. Smith: The comment voices opposition and states that the best alternative
is the No Action Alternative.
34-27 Response: The comment is noted. Refer to Common Responses NSI-1 and ALT-1
(Sections 2.1 and 2.6).
34-28 Summary: Mr. Smith: The comment states that infrasound thickens tissues and causes
health problems, and that the numbers in the report do not align with what people are experiencing.
34-28 Response: Refer to Common Response LF-1 (Section 2.24).
34-29 Summary: Mr. Smith: The comment states that the commenter has read readings of over
100 decibels, and that the A-weighted scale is inappropriate because measurements, without wind,
need to measure effects on the body (through vibration and barometric pressure), not the ear.
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34-29 Response: Refer to Appendix K (AAR) of the EIS, which presents and discusses
both A-weighted and C-weighted values, and Common Responses NPROX-1 and LF-1
(Sections 2.23 and 2.24).
34-30 Summary: Mr. Smith: The comment states that the commenter would like more information
regarding the results of the modeling done with software.
34-30 Response: Refer to the Appendix K (AAR) of the EIS for noise modeling results.
34-31 Summary: Mr. Smith: The comment states that there is a need to analyze infrasound effects
on migration patterns of avian creatures—birds and bats.
34-31 Response: The Draft EIS provides a thorough and meaningful analysis of potential
impacts to birds and bats. For detailed analyses of avian species, refer to the Biological
Resources Technical Report provided as Appendix H of the Final EIS, specifically Sections
2.3, 2.4, 2.5, 3.3.6, 3.3.7, 3.3.9, 4.6, 4.9, and 5.5. Also refer to Common Responses GBE1, ABC-1 through ABC-3, and WMC-1 through WMC-3 (Sections 2.9, 2.12, and 2.10).
34-32 Summary: Mr. Smith: The comment states that infrasound health issues include vertigo,
and that people should go to their doctors and get information.
34-32 Response: The comment does not address the adequacy of the EIS. Refer to
Common Responses NSI-1 and LF-1 (Sections 2.1 and 2.24).
34-33 Summary: Mr. Zakar: The comment states that the size of windmills are underestimated in
visual diagrams and has concerns of possible seasickness from turbines.
34-33 Response: The comment does not address the adequacy of the EIS analysis. There
is no basis for suggesting the visual impact analysis underestimated the size of the turbines
in the visual simulations of the proposed Project. Refer to Common Response NSI-1
(Section 2.1).
34-34 Summary: Mr. Zakar: The comment states that windmills will destroy the community and
turn it into a dumping ground.
34-34 Response: The comment does not address the adequacy of the EIS analysis. Refer
to Common Response NSI-1 (Section 2.1).
34-35 Summary: Mr. Zakar: The comment states that there is no environmental benefit to
windmills, because the materials have to be mined in China, they require millions of tons of
concrete, and all materials will be shipped using fossil fuels.
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34-35 Response: The comment does not address the adequacy of the EIS analysis, Refer
to EIS Sections 3.4 and 4.4 for an analysis of greenhouse gases. Also refer to Common
Responses NSI-1 and GHG-1 through GHG-4 (Sections 2.1 and 2.22).
34-36 Summary: Mr. Zakar: The comment states that there are health defects and high fire risk,
and there will be lawsuits.
34-36 Response: The comment does not address the adequacy of the EIS analysis. Refer
to Common Responses NSI-1 and FIRE-1 (Sections 2.1 and 2.17).
34-37 Summary: Mr. Charles: The comment states that the maps do not show the residences of
the people on the Reservation and wonders how the turbines will affect the children’s health.
34-37 Response: The comment does not provide specific information or reference studies
regarding health, nor does it address the adequacy of the EIS analysis. Refer to Common
Response NSI-1 (Section 2.1).
34-38 Summary: Mr. Charles: The comment raises concerns regarding issues with wildlife
(especially birds) and SDG&E.
34-38 Response: The Comment is not specific and does not address the adequacy of the
EIS analysis. Refer to Common Responses NSI-1 and ABC-1 through ABC-3 (Sections 2.1
and 2.12).
34-39 Summary: Mr. Charles: The comment states that the Tribe should put solar on homes instead.
34-39 Response: The comment is noted. With respect to the comment regarding the
electrical output of the Project, the comment does not raise an issue with the adequacy of
the environmental analysis; however, Section 2.4.5 of the EIS identifies distributed
generation and describes why it would not be a feasible alternative for the Project.
34-40 Summary: Ms. Dauphine: The comment states that she sees windmills 180 degrees, and
that she moved for the peace, the tranquility, the views, and the beauty of the mountains. The
comment states that the Project should be something that would have services for everybody and
provide jobs for Tribal members.
34-30 Response: The comment does not address the adequacy of the EIS analysis. Refer
to Common Response NSI-1 (Section 2.1).
34-41 Summary: Ms. Dauphine: The comment states that the size of windmills are not accurately
portrayed, and cites effects of the blinking lights at night and twirls and shadows during the day.
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34-41 Response: The Project’s impacts on visual resources are addressed in Sections 3.11
and 4.11 of the EIS. There is no basis for suggesting the impact analysis considered
inaccurate portrayal of turbine size. Refer to Common Response NSI-1 (Section 2.1).
34-42 Summary: Ms. Dauphine: The comment states that Appendix A scoping report contained
air quality, the water, the biological resources, noise, traffic, impacts, cultural historic resources,
visual impacts, rural values, emergency services, fire protection.
34-42 Response: Commenter describes the scoping report but does not specify concerns
relating to its adequacy. The scoping report was appropriately reviewed and relevant
comments were provided that addressed NEPA issues considered during preparation of the
EIS. Refer to Common Response NSI-1 (Section 2.1).
34-43 Summary: Ms. Dauphine: The comment raises concerns over helicopter and plane access
during fire season.
34-43 Response: The Project Site is in an area where existing wind turbines and transmission
lines are located and would comply with all applicable FAA requirements to ensure that FAA
and emergency responders navigate the area safely. The comment does not address the
adequacy of the EIS analysis. Refer to Common Response FIRE-1 (Section 2.17).
34-44 Summary: Mr. Degroot: The comment raises concerns over constant whooshing, the
flashing lights, and the eyesores and their effect on property values.
34-44 Response: Commenter raises concerns about decreased property values. Comment
does not address the adequacy of the EIS, Refer to EIS Sections 3.10 and 4.10 for analysis
of noise impacts, and Sections 3.11 and 4.11 for an analysis of visual impacts. Also refer
to Common Responses NPROX-1 and PROP-1 (Section 2.23 and 2.21).
34-45 Summary: Mr. Ostrander (retired Battalion Chief): The comment refers to creating more
and more hazards, stating that more infrastructure would create more potential fire starts; the
comment mentions two fires from two different wind turbines in two different projects.
34-45 Response: Refer to Common Response FIRE-1 (Section 2.17).
34-46 Summary: Mr. Ostrander: The comment states that wind turbines will interfere with
national weather service radar.
34-46 Response: The appearance of wind turbines on radar systems is known to weather
forecasting professionals and is accounted for in forecasting. The comment does not
address the adequacy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
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34-47 Summary: Mr. Ostrander: The comment raises concerns about social and economic impacts
and dropping property values.
34-47 Response: The commenter raises concern regarding impacts to property values
resulting from the proposed Project. EIS Section 4.7.2 analyzes impacts to property values.
Refer also to Common Response PROP-1 (Section 2.21).
34-48 Summary: Mr. Ostrander: The comment questions why a joint NEPA/CEQA document
was not prepared as it is a connected project to other private properties.
34-48 Response: Refer to Common Responses ONE-1, and SEP-1 and SEP-2 (Sections
2.4 and 2.5).
34-49 Summary: Mr. Ostrander: The comment questions how the document looks at cumulative
impacts and asks why it is only NEPA and not also CEQA.
34-49 Response: The comment was answered by Mr. Valerio during the hearing. No
further response is required.
34-50 Summary: Mr. Ostrander: The comment states that in the past, other projects were not
considered to be connected but now are, and that these are cumulative impacts.
34-50 Response: The comment raises concerns regarding cumulative impacts from
surrounding wind projects. The EIS analyzes cumulative impacts in Section 4.14. Refer to
Common Responses PD-1, ONE-1, and CUM-1 (Sections 2.3, 2.4, and 2.7).
34-51 Summary: Mr. Ostrander: The comment raises concerns that the Project presented would
not be the Project that is built.
34-51 Response: The comment does not address the adequacy of the EIS. Prior to
construction of Project facilities, the Campo Environmental Protection Agency will review
Project development plans for the Campo Wind Facilities on the Reservation and the
County Department of Planning & Development Services will review Project development
plans for the Boulder Brush Facilities on private land prior to issuance of building or
grading permits to ensure compliance with all applicable regulations.
For the Full Build-Out Project Alternative (1), the EIS evaluated the effects of 76 turbine
locations, which results in a conservative analysis that addresses a project approximately
20% larger than the maximum number of turbines (60) contemplated under the Campo
Lease. The Developer is taking into consideration environmental effects, when selecting
and siting the final 60 turbines for development.
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34-52 Summary: Mr. Ostrander: The comment states that the document needs to look at
greenhouse gases from all Project points (including shipping).
34-52 Response: The analysis requested by the commenter would require the Developer
to examine the impacts of manufacturing and shipping activities that generally take place
outside of the United States, which is beyond the scope of NEPA. EIS Section 3.4 describes
the affected environment regarding greenhouse gases, and Section 4.4 and Appendix G
appropriately analyze impacts to these resources as a result of the proposed Project.
34-53 Summary: Mr. Ostrander: The comment raises concerns regarding the scope and
projections of traffic analysis.
34-53 Response: The comment does not address the adequacy of the EIS. The Project’s
impacts on traffic and transportation are addressed in Section 4.9 of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-54 Summary: Mr. Ostrander: The comment raises concerns over limited water resources and
there are other projects that will draw from the water table.
34-54 Response: The commenter raises concerns regarding impacts to groundwater
resources and cumulative impacts to the water table. Section 3.2 of the EIS describes the
affected environment regarding water resources, and Section 4.2 of the EIS analyzes
impacts to these resources as a result of the proposed Project. Refer to Common Responses
WR-1 and CUM-1 (Sections 2.20 and 2.7).
34-55 Summary: Mr. Ostrander: The comment raises concerns over health impacts, economics,
fire hazards, and transportation issues.
34-55 Response: The comment does not address the adequacy of the EIS. Refer to
Common Responses EMF-1, LF-1, PROP-1, FIRE-1, and NSI-1 (Sections 2.15. 2.24,
2.23, 2.17, and 2.1).
34-56 Summary: Unknown Commenter: The comment raises concerns regarding the time limit.
34-56 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-57 Summary: Mr. Cuero: The comment states that those on the Reservation have not
experienced the health concerns raised by those who lived Off-Reservation.
34-57 Response: The comment is noted. With respect to the question regarding BIA’s
involvement with the Project, the leasing of Indian lands is subject to federal law. Leasing
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is authorized under 25 USC Section 415, which requires the approval of the Secretary of
the Interior, as implemented by BIA.
34-58 Summary: Ms. Strand: The comment states that the commenter came for the unblemished
views of the mountains and the stars and meteor showers.
34-58 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-59 Summary: Ms. Strand: The comment states that the commenter came for the sound of
nothingness and a gorgeous drive with wildlife and rural scenery.
34-59 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-60 Summary: Ms. Strand: The comment states that the existing turbines disrupt views (red
blinking lights).
34-60 Response: The existing turbines form part of the existing conditions against which
the Project is analyzed. The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-61 Summary: Ms. Strand: The comment states that the existing turbines sound like jet planes.
34-61 Response: The existing turbines are not associated with the proposed action of the
Project. The comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-62 Summary: Ms. Strand: The comment addresses Boulevard real estate trends and states that
residents are relocating due to the presence of turbines, and residents are claiming incidents of
physical and emotional sickness.
34-62 Response: Refer to Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
34-63 Summary: Ms. Strand: The comment states that people cannot camp on McCain Valley
Road because the turbines are too loud.
34-63 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-64 Summary: Ms. Strand: The comment states that the existing turbines disrupted tribal
artifacts and an ancient site in McCain Valley during construction.
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34-64 Response: The comment does not address the adequacy of the EIS. Refer to EIS,
Appendix I (Cultural Resources Inventory and Evaluation Report in Support of Section
106 of the NHPA for the Campo Wind Project with Boulder Brush Facilities), and EIS
Sections 3.6 and 4.6. Also refer to Common Response NSI-1 (Section 2.1).
34-65 Summary: Ms. Strand: The comment states that the Project will destroy views and enjoyment.
34-65 Response: The comment does not address the adequacy of the EIS. Refer to the EIS,
Appendix L (Visual Impact Assessment) and Sections 3.11 and 4.11. Also refer to
Common Response NSI-1 (Section 2.1).
34-66 Summary: Ms. Strand: The comment addresses Boulevard real estate trends and states that
the commenter’s home has already decreased on Zillow.
34-66 Response: Refer to Common Response PROP-1 (Section 2.21).
34-67 Summary: Ms. Strand: The comment states that there are already possible health effects
from turbines.
34-67 Response: The comment does not address the adequacy of the EIS. Refer to
Common Responses NSI-1, LF-1, and EMF-1 (Sections 2.1, 2.24, and 2.15).
34-68 Summary: Ms. Strand: The comment states that the Project will change the landscape and
character of the rural town.
34-68 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-69 Summary: Ms. Strand: The comment states that the residents will flee, creating an
unprecedented reduction in property values and the population.
34-69 Response: The comment does not address the adequacy of the EIS. Refer to
Common Responses PROP-1 and NSI-1 (Sections 2.21 and 2.1).
34-70 Summary: Mr. Good: The comment raises concerns about the potential loss of personal
revenue/home value.
34-70 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response PROP-1 (Section 2.21).
34-71 Summary: Mr. Good: The comment raises concerns over existing access easement on
commenter’s property to the Reservation.
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34-71 Response: The commenter resides off Highway 80. The Project proposes to use
existing highways and roadways that are under the jurisdiction of either the County or
Caltrans or are on the Reservation to gain access to the Project, and would not require
additional easements for access off Highway 80. The comment does not address the
adequacy of the EIS. Refer to Common Response NSI-1 (Section 2.1).
34-72 Summary: Mr. Good: The commenter requests to be compensated for his loss of
property value.
34-72 Response: This comment is speculative as to the potential loss of property value.
The comment does not address the adequacy of the EIS. Refer to Common Response
PROP-1 (Section 2.21).
34-73 Summary: Ms. Tourje: This comment regards decorum.
34-73 Response: The comment does not address the adequacy of the EIS.
34-74 Summary: Ms. LaChappa: The comment states that a vote was taken at the informational
meeting regarding the establishment between the General Council and Developer.
34-74 Response: The comment is noted. The validity of the Campo General Council resolution
approving the Campo Lease is a matter of Tribal law unrelated to the adequacy of the
environmental analysis in the EIS; therefore, no additional response is required or provided.
34-75 Summary: Ms. LaChappa: The comment requests that Developer show the Tribal
Council/General Council exactly where the placement of these turbines are going to be, and states that
the Tribe has offsets in its EPA at its CEQA office regarding how far the setbacks are supposed to be.
34-75 Response: The comment does not address the adequacy of the EIS. A complete
Project description is provided in EIS Section 1.1 and a full description of the Boulder
Brush Facilities is provided in Chapter 2, Subsections 2.2.1.K and 2.2.2.K. Refer to
Common Response TS-1 (Section 2.19).
34-76 Summary: Ms. LaChappa: The comment states that there are some errors in the Tribal
Resolution as it states that Developer will only work with Chairman and Vice Chairman and that
Developer needs to talk to the landowners around the Reservation.
34-76 Response: The comment does not address the adequacy of the EIS. The commenter
references the Tribal Resolution—refer to Common Responses TR-1 and TR-2 (Section 2.25).
34-77 Summary: Ms. DeGroot: The comment states that the commenter placed a semitrailer to
block the flashing lights.
Campo Wind Project with Boulder Brush Facilities
October 2019

10212
RTC-258

RESPONSES TO COMMENTS

34-77 Response: The comment does not address the adequacy of the EIS. Refer to the EIS,
Appendix L (Visual Impact Assessment), and Sections 3.11 and 4.11. Also refer to
Common Response NSI-1 (Section 2.1).
34-78 Summary: Ms. DeGroot: The comment states that the noise is disruptive when the wind
blows in a specific speed and direction.
34-78 Response: The comment does not address the adequacy of the EIS. Refer to EIS,
Appendix K (AAR), and Sections 3.10 and 4.10. Also refer to Common Response
NPROX-1 (Section 2.23).
34-79 Summary: Ms. DeGroot: The comment states that five proposed wind turbines will be near
the commenter’s senior horses and are going to kill birds.
34-79 Response: The comment does not address the adequacy of the EIS. Refer to Common
Responses TS-1, GBE-1, WMC-1 through WMC-3, and ABC-1 through ABC-3 (Sections
2.19, 2.9, 2.10, and 2.12).
34-80 Summary: Ms. DeGroot: The comment states that the noise disrupts the commenter’s sleep.
34-80 Response: The comment does not address the adequacy of the EIS. Refer to EIS,
Appendix K (AAR), and Sections 3.10 and 4.10. Also refer to Common Response
NPROX-1 (Section 2.23).
34-81 Summary: Ms. DeGroot: The comment states that the turbines will disrupt the view with
red flashing lights.
34-81 Response: The comment does not address the adequacy of the EIS. Refer to the EIS,
Appendix L (Visual Impact Assessment), and Sections 3.11 and 4.11. Also refer to
Common Response NSI-1 (Section 2.1).
34-82 Summary: Ms. DeGroot: The comment states that the Project will destroy the land, animals,
and everything beautiful.
34-82 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-83 Summary: Ms. DeGroot: The comment questions the height of the windmills – Mr. Valerio
confirmed that the maximum height of the wind turbine (including blade) is 586 feet.
34-83 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
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34-84 Summary: Ms. Ostrander: The comment states that the wind turbines caused cancer
in the commenter.
34-84 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-85 Summary: Ms. Ostrander: The comment states that more wildlife seeks refuge in the
commenter’s property since the construction of the existing turbines.
34-85 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-86 Summary: Ms. Ostrander: The comment states that existing turbines have disturbed the
views with blinking lights at night.
34-86 Response: The comment does not address the adequacy of the EIS. Refer to the EIS,
Appendix L (Visual Impact Assessment), and Sections 3.11 and 4.11. Also refer to
Common Response NSI-1 (Section 2.1).
34-87 Summary: Ms. Ostrander: The comment states that the turbines are causing cancer in
animals too, and we need to save the air, water, land, and animals.
34-87 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-88 Summary: Ms. Good: The commenter hates that they are selling out to the white guy.
34-88 Response: Comment does not address the adequacy of the EIS. Refer to Common
Response NSI-1 (Section 2.1).
34-89 Summary: Ms. Tourje: The comment provides an explanation of the second round of comments.
34-89 Response: The comment does not address the adequacy of the EIS.
34-90 Summary: Ms. Tisdale: The commenter hears from people On- and Off-Reservation
regarding turbine effects (infrasound and low frequency noise).
34-90 Response: The EIS evaluates noise impacts in Section 4.10. Refer to Common
Responses NPROX-1 and LF-1 (Sections 2.23 and 2.24).
34-91 Summary: Ms. Tisdale: The commenter has been unable to communicate with the Tribe or
Developer regarding health impacts.
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34-91 Response: Developer representatives have met with Ms. Tisdale on multiple
occasions, not including the public meetings held by BIA on December 6, 2018, and June
19, 2019. Developer representatives met with Ms. Tisdale on May 2, 2018, and again on
September 19, 2018. During the September 19 meeting, the Developer addressed two pages
of questions provided by Ms. Tisdale in a meeting that lasted nearly 90 minutes at the Old
Boulevard Fire Station. The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-92 Summary: Ms. Dauphine: The comment states that the Project is not in line with the revised
Tribal Land Use Plan, which codifies the land use goals including protecting groundwater and air,
preserving traditions and culture, retaining the wilderness areas, and providing adequate housing
for all the Tribal members, as well as promoting employment for Tribal members and improving
their standard of living.
34-92 Response: The commenter references Appendix C and provides an opinion that the
Project is inconsistent with the goals of the Tribal Land Use Plan. The comment does not
address the adequacy of the EIS. Refer to Common Responses TR-1 and TR-2 (Section 2.25).
34-93 Summary: Mr. Smith: The commenter states that there have been peer-reviewed studies
that show that large-scale wind turbines actually raise surface temperatures in those areas.
34-93 Response: The commenter does not identify specific studies for reference. The
comment does not address the adequacy of the EIS. Refer to Common Response NSI-1
(Section 2.1).
34-94 Summary: Mr. Zakar: The comment states that the Tribe cannot just do whatever with their
Tribal land and the commenter will have to look at the Project for the rest of his life.
34-94 Response: The comment does not address the adequacy of the EIS. Refer to
Common Responses TR-1, TR-2, and NSI-1 (Sections 2.25 and 2.1).
34-95 Summary: Mr. Valerio et al.: The comment states that another document will be put out by
the County to comply with CEQA and that all cumulative impacts include all CEQA impacts.
34-95 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
34-96 Summary: Unidentified commenter promised that the windmills will not go up.
34-96 Response: The comment does not address the adequacy of the EIS. Refer to
Common Response NSI-1 (Section 2.1).
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Comment Letter A

7/10/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] EPA Comment Letter - DEIS Campo Wind Energy Project

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] EPA Comment Letter - DEIS Campo Wind Energy Project
1 message
Dunning, Connell <Dunning.Connell@epa.gov>
To: "harold.hall@bia.gov" <harold.hall@bia.gov>
Cc: "Gerdes, Jason" <Gerdes.Jason@epa.gov>

Mon, Jul 8, 2019 at 5:08 PM

Hello Dan,
Please see the attached EPA comment letter for the Campo Wind Energy Project DEIS.
A hard copy of the letter will also be mailed.
Thanks,
Connell Dunning

----------------------------------------------------Connell Dunning
Acting Manager, Environmental Review Branch
Tribal, Intergovernmental & Policy Division
U.S. EPA Region 9
75 Hawthorne Street (mail code TIP-2), San Francisco, CA 94105
dunning.connell@epa.gov
415.947.4161

2019-07-08_DEIS_Campo Wind Energy Project_20190115.pdf
521K

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638537341996888420%7Cmsg-f%3A16385373419968… 1/1
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Comment Letter E

7/10/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] COSD comment letter - Campo Wind Project with Boulder Brush Facilities

Hall, Harold <harold.hall@bia.gov>
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O: (858) 495-5450
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A) Introduction and Scope
In November 2005, the Town Board of the Town of Bethany enacted a
twelve (12) month moratorium on commercial wind energy conversion systems
(CWECS) in the Town of Bethany. In November, 2006, the moratorium was extended
for six (6) months. This moratorium was enacted and extended to allow the Town to
take the time necessary to understand the possible ramifications of the placement of
CWECS within the Town.
To facilitate the gathering, compilation and understanding of available information
on CWECS, the Town selected a citizens committee comprised of seven (7) residents,
representing the diverse interests, occupations and viewpoints within the Town.
Within this report are the findings of the committee to date, outlining major issues to
be concerned with and recommended mitigation strategies.
How to read this report: This report is divided into sections, each concerned with a
major issue: Environment, Legal and Financial. Some topics cross lines and have
been discussed in more than one location. A recommendation, in layman's terms, can
be found at the end of each discussion. A summary of the committee's final recommendations, written in more formal language, can be found in § H – Summary of Recommendations. Section titles, article titles, names of organizations and companies
have been italicized. References take the form of [A:F.1], meaning go to Appendix F.1
for details or further information on the topic. The book of appendices has not been
reproduced for each recipient of the report, but is available at the Town Hall.
The scope of this report is the potential impact of CWECS facilities within the Town
of Bethany. Members of this committee have studied other towns, limiting research
to those with similar configurations to Bethany – rural in nature. The conclusions of
this report are applicable for the Town of Bethany, and perhaps for towns with similar configurations [A:D.1], but are not universal truths.
This report is not intended as a memorandum on the suitability of wind energy as an
industry. While many members of the committee have researched the usefulness of
wind energy in general, that research has not been included here, except where it directly impacts the Town. The suitability of wind energy in general and/or in theory is
left for others to evaluate.
The committee has not directly addressed non-commercial turbines, believing those
to be adequately handled by the Town in the past. That topic is addressed indirectly,
however, by simply extrapolating data downward to the lower end of the spectrum.
The Town should also note the prevailing nature of the discussion in Albany. At some
point in the future, New York State officials may choose to draft legislation, including
zoning rights and limits, of their own. However, it is the belief of this committee that
the Town should enact legislation to protect its residents now; and let Albany take legal liability for any actions they may override in the future.

25 January 2007

Page 4 of 68

F-1
Cont.

B) Definitions
As used in this report, the following terms have the meanings given to them.
Associated facilities. "Associated facilities" means facilities, equipment, machinery, and
other devices necessary to the operation and maintenance of a Commercial Wind Energy
Conversion System, including access roads, collector and feeder lines, maintenance buildings and substations.
Commercial Wind Energy Conversion System. "Commercial Wind Energy Conversion
System (CWECS)" means a facility consisting of one or more Wind Energy Conversion
Systems with a rated capacity of more than 50 kW; or that is the primary use on the sited
parcel. A facility shall be considered commercial if it supplies electrical power primarily
for off-site use; or if net revenue is produced by such electrical power.
Construction. "Construction" means to begin or cause to begin as part of a continuous
program the placement, assembly, or installation of facilities or equipment or conduct
significant physical site preparation work for installation of facilities or equipment. Entering into binding power purchase contracts, obtaining wind easements from property owners, conducting an EIS or gathering wind data is not construction.
Developer. "Developer" means the entity or entities involved in the construction of a
CWECS facility.
FAA. FAA means the Federal Aviation Administration.
Facility Owner. "Facility Owner" means the entity or entities having an equity interest in
the Wind Energy Conversion System, including their respective successors and assigns.
Hub Height. "Hub Height" means the vertical distance from ground level to the top of
the nacelle.
Local Provenance. "Local provenance" means plants which grow "in the wild" within ten
miles to where they are going to be planted.
Native Vegetation. "Native vegetation" means plants of local provenance, where there
is little to no possibility that the plants were planted or introduced and originated from
somewhere else.
Non-commercial Wind Energy Conversion System. "Non-commercial Wind Energy
Conversion System (NWECS)" means a facility to convert wind movement into electricity,
with a rated capacity of not more than 50 kW; and that is incidental and subordinate to
another use on the same parcel. A facility shall be considered non-commercial only if it
supplies electrical power solely for on-site use, except that when a parcel on which a noncommercial WECS is installed also receives electrical power supplied by a utility company, excess electrical power generated by the WECS and not presently needed for on-site
use may be used by the utility company in exchange for a reduction in the cost of electrical power supplied by that company to the parcel for on-site use, as long as no net revenue is produced by such electrical power.
Occupied Building. "Occupied Building" means a residence, school, business, hospital,
church, public library or other building used for public gathering that is occupied or in
use when the permit application is submitted.
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Operator. "Operator" means the entity responsible for the day-to-day operation and
maintenance of the Wind Energy Conversion System.
Person. "Person" means an individual, partnership, joint venture, private or public corporation, association, firm, public service company, cooperative, political subdivision, municipal corporation, government agency, public utility district, or any other entity, public
or private, however organized.
Right-of-Way. "Right-of-Way" aka "right of way" means 1) the right to pass over property owned by another, usually based upon an easement; 2) A path or thoroughfare over
which passage is made; 3) A strip of land over which facilities such as highways, railroads
or power lines are built.
Rotor Diameter. "Rotor diameter" means the distance measured across a circle representing the full sweep of the turbine blades.
Shadow Flicker. "Shadow flicker" results from the position of the sun in relation to the
blades of the wind turbine as they rotate. This occurs under certain combinations of geographical position and time of day. The seasonal duration of this effect can be calculated
from the geometry of the machine and the latitude of the potential site.
Tip Height. "Tip Height" means the vertical distance from ground level to the tip of a
wind turbine blade when the tip is at its highest point. This is approximately equivalent to
the hub height plus one-half of the rotor diameter.
Viewshed. "Viewshed" means an
area composed of land, water, and
cultural elements which may be
viewed and mapped from one or
more viewpoints and which has inherent scenic qualities and/or aesthetic values as determined by
those who view it.
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Wind Energy Conversion System. "Wind Energy Conversion
System (WECS)" means a facility
consisting of a tower, wind turbine
generator with blades, guy wires or
other support structures and anchors, access roads, and associated
control and conversion equipment
to convert wind movement into
electricity.
Wind Turbine. "Wind Turbine"
means a single facility consisting of
a tower, wind turbine generator
with blades, guy wires or other
support structures and anchors.
Wind Energy Conversion Systems
(WECS) may consist of one or more
Wind Turbines.

Figure B.1: Overview of turbine facility.
25 January 2007
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C) Work to Date
Beginning on February 6, 2006, the committee has met at least monthly for a total of
22 meetings. Altogether, committee members have reviewed approximately 2,800
documents plus countless web pages, local, state, federal and international reports
and newspaper clippings. Committee members have served as a sounding board for
each other, examining all evidence critically.
On May 3, 2006, committee members arranged a teleconference with Scott Rowland,
Vice President of Construction and Engineering with UPC Wind Partners, to discuss
critical technical and geologic issues.
On June 17, 2006, committee members arranged and participated in an unannounced
trip to the Maple Ridge Wind Farm and the
Town of Lowville. During this visit, committee
members interviewed residents as well as
tourists, visited several turbines and associated
facilities, and arranged an impromptu tour
from an on-site Vestas staff member.
The committee has also interviewed other
Town officials already in the CWECS approval
process. Several committee members also attended the spring Local Government Workshop
which included a presentation from a NYS Agriculture & Markets expert on the lasting impact
of wind turbine construction on farmland. One
member also attended a zoning presentation at
that same conference and was able to ask several questions regarding possible and non-possible zoning for CWECS.
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Figure C.1: Chris, a Vestas employee,
Individually, members have also attended wind
explains how remote monitoring works
turbine informational meetings – both pro and
while inside the turbine.
con – in Alexander, Batavia, Oakfield,
Maple Ridge, Perry, Stafford, and Sheldon. Findings from these meetings have been
delivered to the committee verbally.

At this time the committee would like to note that UPC Wind Partners, the only company to have approached the Town of Bethany for CWECS development, has not
been as forthcoming as the committee would prefer. In particular, Noble Environmental Power and Horizon Wind Energy have both provided significantly more information regarding proposed projects to the Towns of Bliss and Stafford/Sheldon, respectively. The committee has had to operate from a theoretical perspective, which
has the advantage of application to any wind developer who might approach the
Town, yet has made the committee's work tedious and frustrating.
The committee asks the reader to keep in mind that we do not, at this time, know
what type of equipment is proposed for Bethany – in terms of size, configuration, capacity and even location. To provide concrete examples, the committee has frequently referenced the proposed UPC Wind Partners project – to whit, between 30 and 40
25 January 2007
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wind turbines of model GE 3.5mW (approximately 330ft hub height and 450ft tip
height), placed primarily north-south along East Bethany Center Road and
East Road, with offshoots north along Bethany-Stafford Townline Road and
Brown Road. In general discussions, the committee has attempted to address the impacts of various types of equipment, making the report somewhat longer but more
complete.
The committee has identified a list of significant issues, identified later in this document. Over the last four months, committee members have been writing, individually,
reports on each of these issues. These reports have been integrated into this final report.
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D) Summary Findings
The committee finds that CWECS facilities have both positive and negative impacts
on any Town. Our recommendation is to work to accentuate the positive impacts
while eliminating significant negative impacts in consideration of any CWECS
project. Particularly, the Town should act immediately to protect the health, safety
and quality of life for its residents from negative impacts of any CWECS project.

Based on the information gathered, the committee recommends that the
Town of Bethany immediately work to enact zoning legislation designed to
protect the health, safety and quality of life for Town of Bethany residents prior to considering any CWECS project(s).
This legislation shall not draw a conclusion on the presence of CWECS within
the Town of Bethany, but rather guide any such presence along safe, secure
lines.
To accomplish this goal, the committee has completed this comprehensive report
providing, in the committee's opinion, undisputed facts and reasonable estimates
around which successful zoning legislation can be drawn.
Questions regarding the report or any section thereof can be directed to Francis
Ashley, the committee chair, for referral to the appropriate committee member. In
addition, the committee offers its continued assistance for the duration of the extended moratorium to assist the Planning Board and/or Town Board in creating such zoning legislation.
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E) Environmental / Health & Safety

1. Aesthetic / Quality of Life Impact
Visual
One of the controversies over wind turbines is the massive size and placement of
these structures, where such an industrial view/operation may change residents'
lifestyles. These are industrial machines and will have significant impact wherever
they are sited for decades. Few people would object to siting them on the shores of
Patagonia where the wind is fearsome; whereas in a bedroom community such as
Bethany the situation is different.
Commercial turbines such as the 450ft GE models proposed cannot always be placed
so that they are not visible from doors and windows of nearby residences. Curiosityseekers currently stop at local residences, asking repeatedly about them. This would
be part of the lifestyle change Bethany residents would be expected to make.
The placement of these turbines in Bethany is proposed to be as close as 1,000ft
from property lines and other occupied buildings. Our committee saw, first-hand, a
place of business literally surrounded by turbines on three sides, with the closest
1,100ft away. When you look over the rolling hills of Bethany you may see a farm silo
or two, which in most cases are less than 100ft tall and are part of the agricultural
district we live in – part of the expected view. Up to forty commercial turbines would
definitely take away from the aesthetics of the countryside. Many members of our
committee were struck by an 'alien' or 'industrial' feeling when viewing the Maple
Ridge project. turbines dominated the landscape and our committee members felt
out of place.
It may be the case that residents get used to the view, however, many Bethany residents moved here to get away from the city hustle and bustle; from towering structures and constant movement. Indeed, Bethany's peace and quality of life may be its
strongest and sole attraction to new residents.
Turbines in other countries have been painted alternating red and white stripes for
air safety, which makes them stand out. Turbines sponsored by certain groups in the
US have been painted with the group's logo or identifying marks, which stand out
against the non-reflective surface of the turbine tower. After trips to Wethersfield
and Tug Hill, it became apparent that turbines, even when painted so as to be unobtrusive, will never blend entirely into our rural country setting, due to their spaceage look and constant motion.
Service Disruption & Nuisances
In addition, turbines and associated facilities placed in line with occupied buildings
result in low frequency noise, flicker effect, loss of TV, cell phone, and local networking reception. See § E.14 – Noise including Infrasonic, § E.17 – Shadow & Flicker Effects, § E.5 – Electronic and Electromagnetic Interference for details on each of these
effects.
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Figure E.1.1: An aerial view of the Maple Ridge
Project location. Orange dot is the Maple Ridge
power substation.

Figure E.1.2: an aerial view of the
Town of Bethany; scale matches the
Maple Ridge photo at left.

Careful placement of the turbines can mitigate these problems, however, in a town
as densely populated as Bethany, there is some question as to whether such careful
placement would result in a viable project. Turbines require a fair distance from occupied buildings, and Bethany may be too densely populated to fully mitigate visual
and noise disturbances (there seems to be sufficient room to mitigate shadow flicker;
electromagnetic disruption is an unknown). See figures E.1.1, an aerial view of the
Maple Ridge Project locale on Tug Hill and E.1.2, an aerial view of Bethany at the
same scale.
In the opinion of this committee, noise and destruction of the viewshed are quality of
life issues that Bethany residents will simply have to live with, should a CWECS
project be approved.
This committee recommends that the Town consider the viewsheds of adjoining and
surrounding neighbors when considering any proposed turbine location. A non-confrontational method for determining each neighbor's opinion regarding the turbine
should be developed, perhaps with a questionnaire.
Clean Air
One of the strongest arguments for wind power is that it is "green" energy, displacing CO2 emissions and other pollution from existing coal-fired plants. This could impact the quality of life not only for Bethany residents, but globally.

Elsam, the Jutland power generator, stated in May 2004 at a meeting of the Danish
Wind Energy Association with the Danish government that increasing wind power
does not decrease CO2 emissions. Ireland has drawn similar conclusions based on its
experience that the rate of change of wind speed can drop faster than the rate at
which fossil-fueled capacity can be started up. Hence spinning reserve is essential,
although it leads to a minimal CO2 saving on the system. Innogy made the same observation about the operation of the UK system (note the Innogy report, by engineer
D. Tolley in 2003, is no longer available online but is referenced over 1,000 times in
both pro- and anti-wind literature of the period).
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The result is that, while wind-generated power itself is CO2-free, the saving to the
whole power system is not proportional to the amount of fossil-fueled power that it
displaces. The operation of fossil-fired capacity as spinning reserve emits more
CO2/kWh than if the use of that plant were optimized, thus offsetting much of the
benefit of wind.

Recommendations: Wind turbines shall not be used for displaying any advertising except for reasonable identification of the manufacturer; colors and surface treatments shall be non-reflective in nature and minimize visual disruption; turbines shall not significantly impair a scenic vista or scenic corridor as
identified by the Town or other published source; all cable shall be buried underground unless poles are in place to accommodate them at the time of the
CWECS permit application. The Town shall carefully review proposed CWECS
projects from the standpoint of destruction of the viewshed and quality-of-life
for nearby residents.

2. Backup Power Issues
It is the determination of this committee that the efficiency and reliability of windgenerated power, while a valid concern for Albany and New York taxpayers, is not an
issue directly related to the Town at this time. See also § E.1 – Aesthetics: Clean Air.

3. Construction Disruption
CWECS facilities, particularly the turbines themselves, are extremely large construction processes, resulting in infrastructure impacts to the Town as well as to the individual landowners. Considerations include:
Roadways: Disruption to existing traffic patterns; wear and tear on roadways;
temporary and permanent access roads.
Utilities: relocation and/or addition of power lines, communications lines and
poles; possible relocation or addition of cell and/or TV transmission towers.
General: generation of dust; quarry operations; drainage issues; water well impact; construction noise.
Installation will require transporting heavy equipment and significant quantities of
stone, gravel and concrete by trucks in rapid succession for each turbine base. Wind
turbine components are also delivered to the installation site by truck. Trucks carrying turbine components and blades may require regular interruptions of traffic patterns, wide turning lanes and specific routes based on bridge weight capacities and
25 January 2007
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overhead obstructions. In Bethany, the intersections of Fargo Rd and Route 63 as
well as East Rd with Route 20 are particularly dangerous and may be inadvisable as
potential routes unless detours or restricted hours of operation were put into place.
Damage to existing roadways is a factor addressed under § E.15 – Road Upkeep &
Repair.
Existing power lines, communication lines and poles may have to be reconstructed to
accommodate transportation and placement of equipment. This is in addition to the
new transmission lines the CWECS developer is expected to construct for use with
the project.
Portions of the construction involving heavy equipment will not be quiet. Sample
CWECS leaseholder agreements allow for heavy equipment access 24 hours per day.
Limitations on the use of such equipment to the hours of 7:00am to 6:00pm with no
Sunday or holiday operations (except in the case of emergency or repair) will help reduce the negative impact of construction on nearby residents.
Creation of permanent new access roads may introduce new hazards to existing traffic patterns. In our Maple Ridge interviews, we learned of a Danish engineer who
was run over by a local resident when he walked from the access road out onto a
main road. While this accident occurred at approximately 3:00am and may not have
been avoidable, heavy brush partially obscured the view of the access road from the
main road. Consideration should be given to the safety of all new access roads with
respect to existing traffic patterns.
Please see also § E.15 – Road Upkeep & Repair and § G.1 – Agricultural Impact.
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Recommendation: The developer shall be required to submit regular scheduling reports to the Town, indicating work completed to date, in progress and
scheduled; this report shall include locations, construction routes and impacted property lots. The developer and/or an independent oversight agency
should be required to actively monitor and address dust levels via standard
construction techniques. Any impact reports submitted with application
should address proposed routes, overhead obstructions and any necessary
electrical or communications lines changes that would be made. The Town
shall specify a limit on hours of heavy operation to a reasonable time frame.
The Town shall consider the safe placement of new access roads.
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4. Earthquake / Seismic Effects
Figure E.4.2, the map of New York Faults, shows that the area extent of the wind turbine project proposed by UPC Wind Partners is directly on the main traces of the
Clarendon-Lindon fault in western New York.
Historical seismic data shows
that major structural damage
was recorded in the 1920s and
1930s, including the area proposed for the wind turbine
project. Significant structural
damage was observed in buildings and masonry in an area
bounded by Attica to the hamlet of Little Canada, a damage
trajectory which cuts directly
through the proposed wind
turbine project area.
Mr. Swartley organized a teleconference at which town officials and committee members
were able to ask technical
questions from a UPC Wind
Partners engineer, Scott RowFigure E.4.2: Map of New York Faults. The proposed
land, Vice President of ConUPC Bethany project location is shown by the blue dot
struction and Engineering. At
on the map. Courtesy SUNY at Buffalo Geology Department,
Earthquake Data USGS
that conference it became obvious that the issue raised
above pertaining to possible seismic activity in the area proposed for turbine installation had not been addressed by UPC Wind Partners. Mr. Briggs specifically attempted to get some quantitative assessment of the probability of turbine failure in the
event of a local earthquake, to no avail.
While a complete seismic assessment would be difficult to obtain due to rare harmonic frequency accidents such as the Tacoma Narrows Bridge incident of 1940, it seems
clear that UPC Wind Partners is unprepared for the possibility of seismic complications in this area.

Recommendation: the Town shall require that the CWECS developer and at
least one independent engineering firm produce a complete report on the
likely effect of seismic activity consistent with historical data on each proposed wind turbine and all associated facilities. The Town shall notify any
CWECS developers expressing interest of the seismic history of the town.
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5. Electronic & Electromagnetic Interference
Upon notice from the Quebec Ministry of the Environment of a proposed 70 turbine
CWECS facility in Murdochville, Quebec, the Canadian Broadcasting Company (CBC)
conducted pre- and post-wind turbine television interference studies including satellite pickup [A:E.9]. The wind turbine configuration in this situation included 90 meter
towers with non-metallic blades 40 meters long.
The CBC has two television stations in Murdochville: Channel 10 and Channel 21,
with both transmitters located on the outskirts of the town. The CBC performed signal quality measurements before and after the installation of the CWECS facility at
14 locations around the affected area. Qualitative and quantitative measurements included signal levels, waveform measurements, tape recordings and subjective signal
quality evaluations. The problems found were:
Static interference or "ghosting" which occurs when the signals are reflected
off the turbine towers. Following turbine construction, an increase in the
numbers and severity of ghosting was seen at 11 of the 14 Channel 10 locations and 3 of the 14 Channel 21 locations. The difference in the results between the two channels is attributed to their different antenna patterns.
Dynamic interference caused by the production of a secondary or interference
signal reflected from the rotating turbine blades, seen as a periodic variation in picture brightness or color. Dynamic interference was found at all 14
Channel 10 locations and at 4 out of 10 evaluated locations for Channel 21.
Based on previous studies with NTSC, signals theory suggests that interference may
occur with HDTV. It is expected that HDTV would be less likely to suffer the static
(tower-related) effects but more likely to suffer dynamic (blade spinning) interference which would take the form of frozen frames and pixelation. Research papers
suggest that other wireless and/or broadcast consumer services would suffer similarly, including cellular and wireless networking services [A:E.2].
Preventative measures can reduce or even eliminate these issues, but they must be
taken during CWECS project planning stages. Wind energy companies need to factor
in the location of all local radio communications towers, over-the-air RF links and areas of served populations. Mitigation measures, when signal degradation results
from wind turbines, include: 1) replacing off-air reception with cable or satellite,
2) relocating television transmitters and 3) relocating or eliminating wind turbines.

Recommendation: the Town shall require the CWECS operator and at least
one independent engineering firm to conduct pre- and post-construction signal evaluations for television, cell phone and wireless network interference.
The Town shall require the CWECS operator to restore signals to pre-construction levels at its own expense.
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6. Fire Risk & Fire Department Needs
While wind turbine fires are relatively rare, they do occur. Normal causes are lightning, overheating and/or lubrication failure, oil leaks and structural failure.
In Powys, Wales in 1997 a 4 year old turbine overheated
and caught fire inside the nacelle. Witnesses reported
"balls of fire" coming from the turbine as burning parts
flew out of the nacelle. The turbine's rotors were impossible to stop as the brake controls were aflame. Rotating,
burning debris was thrown 150m (495ft), setting the hillside and a public right-of-way on fire. With hub heights
calculated proportionately, Bethany could potentially be
facing 620ft of fire debris.
Due to the height and danger of falling debris, the fire
brigade could only cordon off the area and wait for the
fire to burn out.
Note that fires in associated facilities can be treated as
normal electrical fires; these repercussions only occur
with turbine fires.

Figure E.6.1: Turbine fire in
east Germany. Fire brigade has
cordoned off the area to allow
the fire to burn out.

This committee has been able to locate evidence of California fire departments actively fighting turbine fires –
using helicopters designed to fight forest fires. Such
equipment is not currently available in Bethany and may be cost-prohibitive to acquire.

Finally, in consideration of possible accidents at wind turbine locations, and the fact
that these may or may not be near to any dwellings, concerns arise with the reporting of fires or other emergencies. The 911 emergency system in the US is keyed to
postal addresses – as an example, help was delayed to the Atlanta, GA Olympic bombing site because the 911 operator could not find a physical address for the park in
which the bombing took place. Each turbine, therefore, should be given a postal address compatible with the 911 emergency system and clearly labeled with that address against such necessity.

Recommendation: the Town either require any CWECS developer to provide
the necessary fire-fighting equipment and fire department training at its own
expense and/or require setbacks of at least 150% of the turbine tip height
from any road, right-of-way, designated historic area, and wildlife preserve.
The Town shall require that each turbine be clearly labeled with a postal address compatible with the 911 emergency system. See also § E.9-- High Wind
Failure & Other Breakdowns.

25 January 2007

Page 16 of 68

F-1
Cont.

7. Ground Water Impact
Surface features in the town are a complex mix of fluvioglacial and ice contact features which yield a great variety of soil types and drainage patterns. From what has
been disclosed to the Town, UPC Wind Partners -- the proposed CWECS developer,
has made only a superficial review of existing geological information on the town.
Major field investigation of the proposed project area is essential if hydrologic impacts are to be addressed.
Figure E.7.1, the proposed
wind turbine project map,
shows that close to one-quarter of the town of Bethany
would be under the control of
CWECS leases.
Of significance is the fact that
these leased areas are in or
surround the Black Creek
drainage system. To date, the
CWECS developer has provided no field-based studies on
the effects of excavation for
turbine bases, roads, staging
areas, buried or surface cables
and/or subsequent removal of
vegetation.
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Regardless of wind turbine
density or distribution, there is
a major potential for disruption of both surface and
groundwater flow due to the
proximity of project excavation Figure E.7.1: Proposed wind project area map provided by UPC
Wind Partners. Yellow areas are potential turbine placements.
to Black Creek. Aquifer
recharge, perched water tables and wildlife could be severely affected, especially if a north-south configuration
is utilized. Such a configuration would effect a continuous, parallel disruption of flow
to and from recharge areas.

Recommendation: the Town shall require an independent assessment, by one
or more qualified Engineering firms, of possible hydrologic impacts and that
the CWECS project commence in a manner consistent with minimal anticipated impact. The Town shall require compensation and/or infrastructure improvements to offset any actual hydrologic impacts. This may include the
construction of water systems to replace destroyed aquifers.
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8. Hazards to Aviation
This topic is still under investigation. Information solicited from the FAA and the Department of Defense has, so far, not been made available.
There are three main concerns: 1) possible collision hazards of approaching (landing)
aircraft, especially in bad weather; 2) possible interference with military aircraft operations; and 3) possible interference with low-altitude air operations in Bethany
such as crop dusting and recreational paragliding.
As for the first concern, we note that there are no major airports in Bethany, although there is at least one uncontrolled airstrip. Considering the impact to that
airstrip, the FAA defines an obstruction to navigation as being 200' or taller above
ground level and within three miles of a runway longer than 3,200ft. The Bethany
Airport is less than 3,200ft long; the committee has been unable to determine the exact length.
As for the second, inhabitants of our town are aware of large military aircraft from
the Niagara Falls Air Reserve Station occasionally passing low overhead (less than
1,000ft AGL).
The Town should consider the impact of any CWECS facility on low-level aviation
such as crop dusting and paragliding. Adjoining agricultural parcel owners may be
compensated for the inability to dust their fields. Bethany is also a known route for at
least one paragliding business, which does not (to the best of our knowledge) operate
from the Town directly. Future paragliding, ballooning and glider activities may be
curtailed due to the CWECS facility. This is an issue that must be evaluated, however, at the time of application.
Wing tip vortices may also impair aviation by creating vast horizontal fields of air turbulence. This could result in potentially damaging effects, particularly on smaller
and/or lighter aircraft including balloons and gliders.
Additionally, commercial wind turbines are recognized as a source of interference to
VOR (VHF Omnidirectional Ranging) Systems used for aircraft navigation. Existing
FAA rules prohibit a structure the size of a typical utility-scale wind turbine from being erected within 1km of a VOR station.
Note: there is the rare but still possible chance that a piece of ice, or turbine blade,
could become detached while the turbine is spinning, and impact a low-flying aircraft. The maximum height such could possibly achieve, which could be significantly
higher than the tip height, can be calculated.
Let R = turbine rotor radius, H = hub height, and now let h^ = vertical height above
hub height an object could be thrown in a vacuum, f = rotation frequency of turbine
(Hz), G = acceleration due to the force of gravity at the Earth's surface, and finally
H^ = total height above the ground (grade) that an object detached from a turbine
could reach in a vacuum: one finds that H^ is closely given by
H^= H + h^ = H + [2/G] [ π R f ]*2
where the asterisk denotes exponentiation. With a hub height of 330ft and 120ft
blades turning at 1/3 Hz, we get 400 meters (about 1,312ft).
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We know that in the real world, where aerodynamic drag must be considered, no object could reach this. A good sized chunk of steel, however, say a 1 kilogram bolt,
could be thrown up an appreciable fraction of h^, perhaps more than 50%. Relevance to aircraft: the current germane FAR (2006 Federal Aviation Regulations, Part
91.119, Minimum safe altitudes, General, page 167) states:

Except when necessary for takeoff and landing, no person may operate an
aircraft below the following altitudes:
(a) Anywhere. An altitude allowing, if a power unit fails, an emergency landing without undue hazard to persons or property on the surface.
(b) Over congested areas. Over any congested area of a city, town,
or settlement, or over any open air assembly of persons, an altitude of
1,000 feet above the highest obstacle within a horizontal radius of 2,000
feet of the aircraft.
(c) Over other than congested areas. An altitude of 500' above the
surface, except over open water or sparsely populated areas. In those
cases, the aircraft may not be operated closer than 500 feet to any person, vessel, or structure.
(d) Helicopters. Helicopters may be operated at less than the minimums prescribed in paragraph (b) or (c) of this section if the operation is
conducted without undue hazard to persons or property on the surface.
In addition, each person operating a helicopter shall comply with any
routes or altitudes specifically prescribed for helicopters by the Administrator.
Conclusions
Fixed wing pilots who are complying with the FARs and are flying over "congested
areas, etc." could not possibly be hit by anything thrown by one of the turbines proposed for Bethany.
Fixed wing pilots flying over "congested" areas not complying with FARs, fixed wing
pilots not flying over "congested" areas, and helicopter pilots in general, could be hit
by a dense object, with potentially fatal consequences. If such an admittedly rare
event should occur, lawyers would focus on the meaning or/and definition of "congested areas, etc.” and also "operations conducted without undue hazard...", and other factors.

Recommendation: the Town shall require that any CWECS project receive
clearance from the Niagara Falls Air Reserve Station. The Town shall require
the developer to notify local airstrip operators, recreational aviation businesses and MercyFlight of proposed turbine locations and flight risk areas prior to
construction. The Town shall evaluate the potential for disruption of and the
danger to crop dusting and recreational flight businesses prior to approval of
any CWECS project.
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9. High Wind Failure & Other Breakdowns
CWECS facilities are among the safest energy generation methods available. Accidents are rare and usually do not result in death or severe injury, only property damage. That said, accidents do occur; here are the most common types.
High Wind Failure
High Wind Failure occurs when the braking system fails. The braking system in a turbine is designed to stop the rotors in the event the wind is too strong. When the
brakes fail, the turbine spins out of control. This is the most dangerous failure by far.
In Germany in multiple
years including 1999, 2000
and 2003, the brakes on
wind turbines failed in high
wind, causing the rotor to
hit the tower at high speed.
This resulted in anything
from parts of the blade to
the entire nacelle (rotors
attached) flying off the tower structure. Blades and
other substantial parts
have landed as far as
1,650ft away in typical cases.
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Note that some researchers
have calculated theoretical
Figure E.9.1: aerial view of a turbine which suffered high wind
distances for high wind
failure. Significantly-sized debris is plotted in numerals.
throw based on ice throw.
These calculations do not
match recorded damage assessments from actual incidents as they fail to recognize
the aerodynamic nature of the blade segment and the force of the wind necessarily
present in a high wind failure. In layman's terms, a blade segment doesn't fall like a
rock; it falls like a loose kite. See diagram E.9.1: a plot of turbine debris following
high wind failure.
Beginning in 2001, there are numerous counts of residents being evacuated and motorways closed anywhere from several hours to overnight under these same conditions. These turbines were model V80s, which have an 80m (264ft) hub height compared with UPC Wind Partner's proposed 330ft hub height. The GE model 3.5mW
turbines proposed in Bethany have the potential to throw debris farther.
Structural Failure
Structural failure can be anything from a failure in the concrete base to a failure of
the blades themselves. A bolt shears; a load-bearing brace buckles; these are physical, structural accidents. Damage is typically limited to the turbine and anything
within its falling distance.
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In France, in 2000, a turbine mast broke
and toppled over during a storm with no further information available from the wind
company. This was the first in a series of
such incidents that led to a formal investigation. In Germany, 2000, four turbines experienced sudden and total collapse due to
"concrete damage" at the base. Forty-four
similar turbines were shut down pending investigation.

Figure E.9.2: Structural failure in
western Germany.

In Germany, 2002, a blade broke in mid-turn with an audible "crack." Pieces were
found scattered throughout surrounding fields. The cause was later found to be metal fatigue. The most common reasons for structural failure are improper installation
and manufacturing defects.
Oil Spills
The hydraulic system inside the nacelle includes many gallons of oil in a sealed system. Sealed systems sometimes leak.
In Germany, 2003, a turbine destroyed by a storm was found to have been leaking oil
into the ground. Three other turbines were found to leak that same year. As these
were situated in an area protected for municipal drinking water supply, the municipality sued the turbine company. No information is available on the result.
Mitigation of the potential for loss of life and property is primarily available through
regular maintenance and setbacks. In considering the type and distance for physical
setbacks, it is useful to remember that should damage be caused by turbine operation, non-operation or falling down, a plaintiff could include the town in a potential
lawsuit based on inadequacy of setbacks. See also § E.13 - Monitoring and § F.7 Setbacks.

Recommendation: The Town shall institute setbacks between turbines, between turbines and overhead utility lines, roadways, public and utility right-ofways (165% of hub height plus rotor diameter), and occupied buildings (450%
of tip height) consistent with safety goals. The town shall require a minimum
distance between ground level and any part of the rotor blade. The Town shall
require the facility Operator to submit regular maintenance reports. See also
§ F.7 – Setbacks and § G.10 – Success in Other Countries – Trends.
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10. Ice Throw
Ice throw results in falling lumps of ice – usually described as about the size of tennis
balls. It is commonly trotted out as a reason to deny turbines within a community
with many anti-turbine groups touting distances of 1,800ft or more.
Assuming for the sake of argument that ice is
thrown at maximum rotation with no deceleration
due to aerodynamic drag, the maximum distance is
2,438ft. This number is based on a hub height of
330ft, radius of 120ft and motion of 20rpm – maximums for the GE 3.5mW turbine proposed. This
theory makes major assumptions that don't pan out
in the real world. Aerodynamic drag would be increased by ice clinging to the blades, friction
would reduce the size of the ice throw, altering its
curve and modern turbines typically include safeguards to limit rotation under icy conditions.

Figure E.10.1: Ice throw captured on
film in Denmark.

While the committee acknowledges that such distances are theoretically possible, we
reject the theoretical in preference to a study which measured actual throw distances.
Damage has occurred as far away as 80m (264ft), including smashed windshields and
windows; dented cars and roofs; and accidents on roadways. Typically, accidents are
not caused by the ice hitting the car, but by the car hitting ice chunks which partially
melted on the road. Ice throw has also been recorded as severing overhead utility
lines, particularly television cables. This damage could conceivably occur with electrical, telephone or other overhead cables.
Building or structure damage from ice throw, on the other hand, is almost nonexistent. Ice throw, due to typically larger distance, the angle of the fall, and the density
of the ice as it is thrown, does not seem to have the impact necessary to damage
building materials including house windows; although the rare broken home window
has occurred. Ice throw does not, therefore, seem to be of major risk to structures.
German scientists Henry Seifert, Annette Westerhellweg and Jurgen Kroning have
put together a simplified equation for calculating the area of most likely risk in their
study Risk Analysis of Ice Throw from Wind Turbines [A:E.12]. They plotted the
throw distance of ice pieces observed to radius, and also included the weight of the
ice pieces. Their calculation for ice risk area is d = (D + H) * 1.5, meaning add the diameter of the rotors to the hub height, then multiply that number by one and a half.
With UPC's proposed 3.5mW turbines, that means (240' + 330') * 1.5 or 855ft. Because the German scientists designate this as a rough calculation and recommend
further local studies to determine the exact conditions in a given area, some communities are adding a 10% margin of error (which would make our calculation 941ft.).
This allows for local topographical features.
The only known method to protect roadways, right of ways, and utility easements is a
setback; and should be based on ice throws which may interfere with traffic or the
activities of persons not related to the project, or damage property. This setback is
normally not applied to the access roads or transmission lines built by the wind com25 January 2007
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pany for the purpose of the CWECS project itself.
In reading various town and county ordinances available online, it is not clear
whether the setback is applied to established public trails or snowmobiling paths
(most likely this information is found in the communities' base zoning definitions,
which are not included in the turbine document). In only one Minnesota document
was this committee able to find a direct reference that snowmobile and walking trails
were specifically included (that was a proposal from a wind turbine company, not a
zoning paper). Given that New York snowmobiling paths are created, mapped and
maintained with public money, the town should consider including them in any rightof-way setbacks.

Recommendation: The Town shall establish a minimum setback distance between each turbine and overhead utility lines, roadways, public right-of-ways
including marked trails, utility easements, and uninhabited structures, of no
less than 165% of the proposed hub height plus the rotor diameter.

11. Lighting
Aesthetics
To maintain the rural characteristics of the Town, lighting of CWECS facilities should
be the minimal amount necessary for safety. This includes strobe lighting on the turbines themselves, safety lighting at the base and at all associated facilities.
FAA lighting requirements for wind turbines are specified in document AC 70/74601K [A:E.14]. Daytime, twilight and nighttime lighting and/or marking of wind turbines is required. As painting in conspicuous colors is contrary to aesthetic considerations, FAA requirements should be met through appropriate lighting. Options include the use of flashing white lights or a combination of red and flashing white
lights, with the combination used to reduce/mitigate environmental concerns in populated areas.
It is usually not necessary to apply lighting to every turbine in a project; UPC Wind
Partners informs the committee that they typically light every third tower. FAA regulations further stipulate that the locations of all turbines be adequately marked on
aviation maps. This committee further recommends that a map of turbine locations
be sent to all local airports, whether FAA-regulated or not.
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Electrical Pollution
As to the lighting itself, new research suggests that strobe lighting, such as typically
employed on cell towers, is a source of electrical pollution resulting in measurable
distress of those repeatedly exposed [A:E.15]. From Dave Stetzer's website:

In May 2001 some very high frequency signals appeared on equipment monitoring electrical ground currents at a few dairy farms in
Wisconsin. The signal was traced to a nearby cell tower whose rotating beacon light had just recently been changed to a strobing light.
The origin of the signal was verified by shutting off the strobing light
momentarily.
The signal starts at about 25 MHz and rings down from there. It is
produced when the capacitors, which store up the 1000 volts or
more needed to strobe the light, release that energy all at once to
strobe the light. Therefore, a high frequency and high voltage impulse is released each time the light flashes. If an RF Choke is in
place and the utilities wires are adequate to carry the current back
to the substation, there is no problem.
However, many companies, not realizing the problem they cause,
have opted to save the approximately $30 and omit the filter. The
utility system, in many areas, cannot return such a high frequency
high voltage impulse to the substation on the neutral wire, as it
should. Therefore, it takes the path of least resistance back to the
substation. The path of least resistance is not always the shortest
path. Problems have been found as far as 6 miles from the tower.
The solution to this is a simple RF choke placed on each strobing light; the committee does not believe this to be an expensive or burdensome solution [A:E.16].

Recommendation: The Town shall require the CWECS developer to select a
configuration of minimal lighting which meets FAA requirements. Furthermore, each strobing light will be required to be equipped with an RF choke
and an adequate neutral pursuant to IEEE 519 standards.
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12. Lightning Protection
Lightning occurs when the electrical potential between the ground and a storm cloud
becomes great enough to exceed the breakdown potential of the air between ground
and cloud. The mechanisms responsible for the charge separation, after decades of
study, are still not well understood. Nonetheless the potential difference can exceed
several million volts and the current flow can reach over 200,000 amperes. The heat
energy released in a large flash, if converted to mechanical energy, is adequate to lift
a railroad freight car from the ground to the base of the cloud.
The conducting path will follow that of least resistance, although the potential difference is so great that current will flow even in "non-conductors" such as fiberglass
and wood turbine blades. The Joule heating is so great that unless conductors are
built into the turbine blades, they will catch fire and/or explode, with obvious potential for fatal injury to anyone near the turbine (see § E.6 – Fire Risk & Fire Department Needs). There is no way to prevent the turbine from being hit by lightning. The
best one can do is provide a robust conducting path to ground.
Contrary to popular sayings, lightning can and does strike the same place twice and
it is a known problem with wind turbines, particularly where the developer protected
the hub and not the blades [A:E.4].Recent studies have shown that over 90% of damaging lightning strikes occur on the rotor blades, usually but not always near the tip.
John Korsgaard and Ivan Mortensen, in their article for Windpower Today [A:E.10],
recommend a multireceptor system be used. Multireceptor systems include lightning
receptors on each side of the rotor blade, one near the tip and one near the base,
both connected to a robust ground path. They also recommend that the receptor system be rated for the longest possible service life as the rotor blade to minimize maintenance disruption. While lightning receptors on aircraft are designed to be replaced
after each strike, turbine receptors should be more robust, remaining in place and
functional past the first, and perhaps more, strikes.
Finally, hidden damage can occur to lightning protection systems with each strike. A
thorough maintenance inspection is recommended following any lightning strikes to
prevent blade shatter on a future occurrence.

Recommendation: the Town shall require an adequate conducting path from
the tip of each turbine to the ground, using a multireceptor system, to help
prevent lightning damage to turbines. The Town shall require turbines be sited away from residential, historic and wildlife refuge areas to prevent significant losses from fire. The Town shall require the facility Operator to submit
regular maintenance reports including descriptions of lightning damage. See
also § E.6 Fire Risk & Fire Department Needs.
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13. Monitoring
Monitoring of CWECS projects includes evaluating the energy production of the turbines as well as the observation and interpretation of effects the turbines the turbines and associated equipment have on the environment.
Wind energy projects require continuous monitoring for oversight and evaluation of:
1. Impacts of wind turbine production on the operation of the grid.
2. The wind project’s ability to meet reserve and firm power commitments.
3. Grid stability and safety considerations.
Due to the size and complexity of wind turbine projects much of their monitoring is
accomplished remotely with the use of satellite-based telecommunication systems.
Other forms of wind turbine monitoring involve environmental hazard analysis. These
numerous hazards are described elsewhere in this report and use varying technologies for data collection and analysis. An example of such monitoring is the microseismic study by the British Wind Energy Association (BWEA) to detect infrasound vibrations from wind turbines, both ground and airborne (southern Scotland). Previous
BWEA studies have been conducted to assess the effect of low-frequency noise on
populations in wind turbine areas.
It is important to distinguish between monitoring and oversight. Oversight, supervision and the patrol of CWECS projects need to be carefully detailed for the various
stages of construction and operation to ensure that the project developer adheres to
all requirements-federal, state and local. Oversight requires locally based personnel
working on a continuous basis to assess and mitigate, on site, maintenance and
emergency issues. [A:E.3]

Recommendation: the Town shall not attempt to directly inspect or monitor
turbines due to the dangers inherent in their operation; rather the Town shall
require regular inspection reports, perhaps with an independent analysis of
each.
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14. Noise, Including Infrasonic
Wind turbines generate noise in various ways, both mechanical and aerodynamic. As
technology in the wind energy industry has advanced, wind turbines have become
audibly quieter. However, sound from wind turbines is still a major siting issue. Wind
turbines produce two major categories of sound – audible and infrasonic.
Audible
Although sound levels can be measured, the public's perception of wind turbine noise
– noise being defined as any unwanted sound – is often a subjective determination.
The intensity of sound is measured using units known as decibels (dB). On the decibel scale the smallest audible sound is 0dB. A sound ten times louder is 10dB. A
sound 100 times louder is 20dB. Some common sounds and their dB ratings follow:
Silence
A whisper
Normal conversation
Lawn mower
Jet engine

0 dB
15 dB
60 dB
90 dB
120 dB

Note: A 6dB increase is equivalent to moving half the distance toward the sound
source.
Wind turbine noise perceived at any given location is a function of wind speed, wind
direction, distance to turbine(s), precipitation (if any) and ambient (background)
noise levels [A:E.25]. Other factors which may affect wind turbine noise include landscape features and vegetation. Valleys have a channeling effect and tend to intensify
and extend the range of wind turbine noise. The numerous and variable factors
which affect wind turbine noise mandate an extensive investigation of each proposed
location to determine the magnitude and direction of potential turbine noise.
At present, noise standards and regulations for wind turbines vary from country to
country. Numbers listed in Fig. 1 define the upper bounds for the noise to which people may be exposed (Gipe, 1995).
Country
Denmark
Germany (day)
Germany (night)
Netherlands (day)
Netherlands (night)

Commercial

Mixed

65
50

60
45
50
40

Residential
40
55
40
45
35

Rural
45
50
35
40
30

Fig. 1 Noise Limits of Sound Pressure Levels in dB(A) in Various countries.

Notice that, with one exception, acceptable noise levels are lowest for the rural setting and for night. These numbers reflect the inclusion of ambient noise levels calculated for those areas and time periods.
Tonal noise, or sounds produced at discrete frequencies may require stricter noise
standards. Turbine gearbox grinding is an example of tonal noise.
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Infrasound
Infrasound, also produced by wind turbines, is below the limit of human perception
(sound below 20 Hz or cycles per second). Infrasound travels farther than higher frequencies. Infrasound may be perceived as a tactile sensation or feeling of pressure.
Some effects of infrasound include fatigue, hypertension and abdominal symptoms.
Infrasound is an especially important consideration for rural-agricultural areas such
as Bethany. G. P. Van den Berg, in his study of a wind turbine park on the Dutch-German border found that "Residents living 500m (1,500ft) and more from the park have
reacted strongly to the noise; (and) residents up to 1,900m (5,700ft) distance expressed annoyance, particularly at night."
Van den Berg has pointed out that, although inaudible, turbine blades passing their
towers produce higher frequency sounds which are periodic with the effect strengthened at night. If several turbines are in the area, such as proposed for several
projects in western New York state, there can be an amplification effect of the rhythmic thumping caused when turbine blades pass the towers on which the are mounted
[A:E.5]. Some residents have experienced noise levels 15dB higher than expected.
Assessment
Noise assessment studies to determine appropriate levels should include:
1. An estimation or survey of existing ambient background noise levels at various
times of day and seasons of the year [A:E.7].
2. Prediction (or measurement) of noise levels from the turbine(s) at the site.
3. Identification of a model for sound propagation-modeling software.
4. Comparing calculated sound pressure levels from the wind turbines with background sound pressure levels at the locations of concern.
5. Specification of frequency ranges to be addressed.
If a wind turbine is proposed within a distance equal to three times the turbine blade
tip height (approximately 1,200ft for the proposed 3.5mW turbines) of houses, barns,
stables or other noise-sensitive sites, a noise study should be conducted and publicized. Appendix A:E.7 has a measurement protocol which the Town may use as a
guideline.
Noise mitigation is typically accomplished with setbacks and acoustic dampeners.
The exact nature of the noise mitigation will be left to the CWECS developer; a thorough assessment study prior to and immediately following construction is the best
way to prevent and mitigate noise issues.

Recommendation: Noise, both audible and infrasound, shall be limited to a
maximum of 35db [A:E.1], measured at the property line of any non-participating landowner. Quarterly reviews of noise levels and mitigation of these
shall be an ongoing requirement for renewal of CWECS operating permits.
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15. Road Upkeep & Repair
Components delivered to the installation sites by truck would be of significant
weight. Nacelles, typically transported in two sections, can have a total weight of 80
tons. Assembled cranes, typically transported in as many as 15 trucks, can weigh as
much as 450 tons.
The Town of Bethany is criss-crossed with both town- and county-maintained roads.
As of this writing, Bethany's town roads are not sufficiently engineered and/or constructed to support the weight of turbine parts, cranes and other construction equipment necessary for CWECS installation, possibly requiring road improvements prior
to construction. County roads are likely adequate, as turbine parts bound for nearby
projects have already been seen on them, although that is not a guarantee. Generally
speaking, county roads are painted with stripes, whereas town roads are not.
Due to the weight of parts and equipment, it is likely that damage would occur to any
roads used by the CWECS developer, even with the infrastructure improvements prior to construction. Several methods are used to mitigate this damage. If any road is
found to be unsafe for travel during construction, temporary repairs must be effected
immediately to allow regular vehicular traffic.
CWECS developers are often required to submit proposed construction routes and
timetables to the Town for approval. The Town may choose to have construction
routes posted primarily on county roads or primarily on a few central roads to contain the damage. The Town should consider, for example, the advisability of hauling
large components in a north-south direction through Suicide Corners.
Also, developers are typically to return the roads to town/county specifications once
the project is completed. Standard language in ordinances suggests that roads
should be completed to the satisfaction of the Town Highway Supervisor and that a
surety bond or other financial instrument should be established to ensure the completion of this task [A:E.18].

Recommendation: the Town shall require the CWECS developer to submit proposed construction routes to the Town for approval; restore all roads to county or town specifications, as appropriate, within one month of the developer's
last use of such road; and submit a surety bond or other financial instrument
to ensure that road repair is completed.
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16. Security (Vandalism / Terrorism)
In computer security, trade offs are a necessity. The safest place for data is burned
on a CD, located in a safety deposit box. That makes it extraordinarily difficult, however, for legitimate users to get to that data. Making computer controls accessible to
legitimate users and inaccessible to hackers is a best-effort process.
CWECS developers and turbine manufacturers have worked together to create a reasonably safe but accessible system. Turbines are placed on a local network, allowing
for central monitoring and control in case of emergencies and/or unforeseen situations. This network is placed, behind a firewall, on the Internet. This allows for remote control of the turbines in the event the central monitoring site is unmanned or
becomes inaccessible (due to adverse weather, etc).
To secure the Internet-connected turbine controllers against hackers, CWECS developers use a technology called an authentication token. This piece of hardware is
linked to the firewall at setup, then distributed to each user wishing to pass through
it. Randomized tokens enables two-token authentication of users through the firewall, and is difficult to crack.
However, one of the largely neglected security efforts in computers (and so it seems
in CWECS facilities) is physical security. As an example, a web development firm in
Buffalo opted for three layers of authentication to prevent hackers from breaking
into the servers via the Internet; these same servers were physically stolen from the
premises and all sensitive data within them laid bare.
During our trip to Maple Ridge, committee members walked right into the central
monitoring station unchallenged. Such lax physical security is not acceptable for a facility providing electricity to our national grid. Each turbine should be secured and
provided with remote intrusion monitoring as well as the central monitoring point.

Recommendation: the Town shall require the CWECS operator, in addition to
randomized two-token authentication for Internet protection, to enact and
maintain physical security protocols including locks and remote intrusion
monitoring.
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17. Shadow & Flicker Effects
Flicker takes two forms – Shadow Flicker aka the Disco Effect or Strobe Effect, and
Reverse Flicker or Blade Glint. Shadow Flicker is caused when the rotating wind turbine blades cast moving shadows that cause a flickering effect. Reverse flicker occurs when glossy blades reflect light in a moving pattern, causing a sharp reflection.
Shadow flicker occurs under a combination of conditions at particular times of the
day and year. It happens when the sun shines from behind a turbine rotor. This can
cause the shadow of the turbine blades to be cast onto roadways, buildings and other
objects; which appears to flick the sun on and off as the turbine rotates. Reverse
flicker, or Blade Glint, occurs likewise under certain conditions. It happens when the
sun reflects off turning rotor blades, reflecting a bright light back to the sun ward
side of the turbine. An excellent animated image is available at http://www.windpower.org/en/tour/env/shadow/index.htm
The distance between a wind turbine and a potential shadow flicker receptor affects
the intensity of the shadows cast by the blades, and therefore the intensity of flickering. Shadows cast close to a turbine will be more intense, distinct and ‘focused’. This
is because a greater proportion of the sun’s disc is intermittently blocked.
Sources of Flicker, for Comparison
Fluorescent Lights:
Computer Screens:
Vehicle Turn Signals:
Wind Turbine Shadow:

120Hz
75Hz
13Hz
1.25-5Hz
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Most people notice flicker up to about 50Hz, after which the brain's response to the
flash lasts longer than the flash itself. Flicker vertigo, while not well referenced in
medical literature, has been experimentally studied in the psychology laboratory. It is
relatively well-known by experienced helicopter pilots. One definition is "A steady
light flicker, at a frequency between approximately 4 to 20Hz can produce unpleasant and dangerous reactions in normal subjects, including nausea, vertigo, convulsions or unconsciousness. The exact physiological mechanisms are unknown." (US
Naval Flight Surgeon's Manual: Third Edition). The Epilepsy Association (US) sets
the lower bound at 3Hz.
Effects of Flicker
Shadow flicker is one of the 'annoyance' or 'nuisance' effects of wind turbines, similar to noise and view complaints, however it is unique among these. While all are
somewhat subjective and tolerated by different percentages of nearby residents,
shadow flicker is by far the least well tolerated. Residents impacted by flicker complained of headaches, migraines, nausea, flicker vertigo and disorientation after only
10 minutes of exposure [A:E.22]. This is consistent with our interviews in Lowville
and our observances of shadow flicker while there.
As with car or sea sickness, this is because the three organs of position perception
(the inner ear, eyes, and stretch receptors in muscles and joints) are not agreeing
with each other: the eyes say there is movement, while the ears and stretch receptors do not. People with a personal or family history of migraine or migraine-associat25 January 2007
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ed phenomena such as car sickness or vertigo are more susceptible to these effects.
While the annoyance factors are obvious, yet subjective, other medical factors are
measurable. Photosensitive epilepsy is triggered when the visual disturbance is within certain frequency ranges. Older model turbines generate flicker at about 1.1Hz,
which is outside the boundaries of photosensitive epilepsy (although it may still
cause nausea and migraines). Newer six-bladed turbines, however, can generate disturbances of 2.5Hz, theoretically approaching the realm of neural dysfunction.
Calculating Flicker Areas
While some wind developers tout a flat distance (usually 10 rotor diameters) as a radius, the best calculation of seasonal timing and duration of flicker effects uses computer software to accurately calculate amount of shadow per year in the area around
the turbine. The relevant data points are the latitude and longitude of the site, used
to create a shadow map. This map will clearly outline affected areas by distance and
direction from the turbine. Any properties which may potentially be affected can be
identified and the risk calculated.
For purposes of zoning,
it may be sufficient to
create one shadow geometry for the center of
the Town and use it as a
guideline for all areas.
Our committee has calculated a shadow map
for the center of the
town, figure E.17.1. The
complete distance from
the turbine base (the
red dot) to the outside
flicker effect area
(medium gray) is about
1,800ft based on the
proposed 3.5mW turbines.
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Figure E.17.1: Calculated shadow map for center longitude/latitude of

Note, regardless of final
Town of Bethany, courtesy Danish Wind Assoc. online calculator.
size, the shadow map
primarily effects areas to the east, west and immediate north of the turbine site. The
eastern direction is most impacted, while western locations are more solidly covered
but affected for a lesser distance.
Reducing Flicker
Wind turbines can be painted by the manufacturer so that they blend with the natural environment. In most cases turbines are painted gray so that they will blend well
with the skyline, but some are also painted green or are two-toned. Other turbines
are manufactured with a galvanized metal so that the metal will weather and turn
gray naturally. Zoning can require the turbine to be painted with a blending color
that is non-reflective in nature, removing Reverse Flicker effects altogether.

25 January 2007
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One of the simplest and most controversial ways to reduce shadow flicker on an existing turbine is to plant tall vegetation in the shadow path. This overrides the flickering shadow and provides relief from its effects. However, vegetation taller than ¼
the hub height cannot be planted near the turbine as it will disrupt the wind stream
[A:E.23] and many property owners object to this strategy as they desire sunlight on
their home and/or yard.
Installing special controllers on the turbine which automatically turn it off during
peak times of flicker is a common and reasonably inexpensive solution.
Moving the turbine is the most expensive option and one that is nearly impossible to
effect without strict zoning laws. Proving the annoyance factor of flicker is difficult as
it is often viewed as a subjective determination and property owners are typically
asked to sign "hold harmless" clauses with the wind developer, preventing many
suits from coming to court.
The most effective way to reduce flicker effects is to zone them away from occupied
buildings prior to construction, via materials requirements and setback requirements.
Some communities also take care to prevent flicker from distracting drivers on the
road. Irish guidelines state that turbines should be set back from the road by up to
300 m (990 feet) depending on circumstances. A report by the Michigan State University Extension suggests that a shadow flicker study be commissioned and included
with each turbine permit application [A:E.20].
In any case, it is recommended that turbines be limited to a flicker frequency of less
than 3Hz, regardless of whether an occupied building is affected [A:E.17].

Recommendation: the Town shall specify coating materials or effects in zoning and either a) a distance from occupied buildings and roadways sufficient
to eliminate shadow flicker from such, as determined by a shadow map overlay or b) require shutdown of the turbines during periods of peak flicker. Also,
flicker frequency shall be limited to less than 3Hz. The Town shall require the
CWECS developer to mitigate any unexpected shadow flicker effects at its
own expense. See also § F.7 - Setbacks.

18. Siting & Placement Issues
As the report developed, the committee determined that this section is redundant
with several other sections; this information was moved to the appropriate location.
See § E.6 – Fire Risk & Fire Department Needs, § E.8 – Hazards to Aviation, § E.9
High Wind Failure & Other Breakdowns, § E.10 – Ice Throw, § E.17 – Shadow and
Flicker Effects, and § E.21 – Wildlife Effects. Most of the siting concerns are also
summarized in § F.7 – Setbacks.

25 January 2007
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19. Storm Water Runoff, Erosion & Sedimentation
The proposed UPC Wind Partners CWECS project for the Town falls within portions
of the Black Creek watershed. Requirements set in the New York State Standards
and Specifications for Erosion and Sediment Control mandate that an erosion and
sediment control plan be prepared when industrial disturbances are imminent - in
this case industrial-scale wind turbines and associated transformers, substations,
transmission lines and cables which will disturb one or more acres.
The physical characteristics of each turbine site must be assessed to preclude disturbance to wetlands, stream corridors and other environmentally sensitive areas such
as Genesee County Park. Site development plans must also include provisions to control suspended and colloidal solids to meet water standards (NYCRR, Part 703.2).
Project developer plans must also include provisions for stabilization of disturbed areas such as re-seeding and other structural erosion control measures.
Soil loss predictions for each turbine location must be made using the RUSLE equation. Some state-required studies require a full-year data set using a plan to address
all points covered by the Storm Water Pollution Prevention Plan (SWPPP) check list
as per New York state standards.

Recommendation: Construction site monitoring and inspection by a professional who is independent of the project developer is essential for effective
storm water and erosion management control. Because of the hydrologic variability and scope of the proposed project area, a standard site-specific EIS
should be required.

20. Stray Voltage AKA Ground Current
Apprehension over stray voltage has been expressed by committee members and other concerned members of the community. Extraneous voltage or ground current appears on grounded surfaces in buildings, barns and other structures. It is also
present on the surface of the earth. It is classified as a low-frequency form of conductive electromagnetic interference.
In most buildings stray voltage is not considered a problem, because the levels are
generally below the perception level of humans. Usually there is no sensitive electronic equipment which can be affected by it.
Concern in the agricultural field: In the 1970s, stray voltage became a concern in the
agricultural field with dairy farmers. Cattle are ten times more sensitive to electricity
and electronic interference than humans, as they are constantly standing in water or
on moist areas of the barn. Concerns in the Midwest with stray voltage on farms and
their connection to wind farms are not conclusive at this time. While a large volume
25 January 2007
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of anecdotal evidence is present, accepted documentation concerning herd health
and reproductive problems is unavailable at this time.
Proper Installation/Grounding: if equipment is properly installed and properly
grounded, evidence does not lead to CWECS projects as being a major source of
stray voltage [A:E.29].
Conclusion
The Town should be concerned about stray voltage, however, if the CWECS project is
properly installed and maintained according to IEEE standard 519 (which has been
law since 1992), the wind turbines should not themselves dictate a major concern in
the community.

Recommendation: the Town shall require any CWECS project to meet IEEE
519 standard for the life of the project. See also § E.11 - Lighting recommendations.

21. Wildlife Effects
Concerns should include "noise, and impact on wildlife, rare plants, native vegetation, historical resources and wetlands". "Placing a priority on these issues during
the planning stage can be key to the eventual project approval" (North American
Wind Power Magazine, Dec 2006).
Cattle Impact
Observation of existing structures in the Midwest seems to indicate that cattle are
not bothered by any aspect of the CWECS facility. Ranchers routinely observe cattle,
including dairy herds, congregating in the shade of turbine towers on hot days.
Avian Impact
The nationwide estimated mortality rate is 2.19 birds per turbine annually. This average is considerably less than the number of birds killed annually due to collisions
with motor vehicles, tall buildings and homes, and lighted communication towers
[A:E.26]. However, there are far more motor vehicles, tall buildings and homes than
CWECS facilities. The percentage of kills per turbine is higher than any of these.
Local resident and avian authority, Mr. Douglas Beattie, said that although Bethany
is not a major flyway, local, low flying migrating birds such as thrushes and the endangered wood warbler risk collision, especially at night, with structures in the 100
to 300ft height range [A:E.24].

UPC Wind Partners reports that "siting" is the key to mitigating the disruption of migrating birds. UPC Wind Partners said they [have] extensive studies to ensure that an
area does not have a high concentration of migrating birds. We recommend the re25 January 2007
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search company be one of the Town's choice, and the study completed prior to construction [A:D.1].
Mr. John Flicker, President of the National Audubon Society recently wrote in favor
of wind turbines, however, Mr. Flicker "emphasized the importance of prudent siting…if (turbines) are located in the wrong places, they can still be hazardous and
fragment critical habitat" (RenewableEnergyAccess.Com. National Audubon Society,
Dec 14,2006).
In wind power projects, mitigation "generally means changing the location of the turbine, often shifting turbine strings away from important wildlife habitat or, avoiding
certain highly sensitive areas” (American Bird Conservancy, Wind Turbines and
Birds).
In addition, The American Bird Conservancy recommends "attention should be paid
to impacts on specific species, not just general number of kills. The use of guy wires
should be avoided. Transmission lines should be placed underground to minimize
project footprint. Lighting should be minimized, with a limited number of towers being lit using only white or red strobes at no more than 24 pulses per minute. Sites
should be monitored for avian impact using scientifically rigorous methods and data
should be published.”
Bats
Bat fatalities are an expected effect; studies are currently in progress to determine
fatality levels and whether they should be of concern. [A:E.6], [A:E.8].

Recommendation: while domesticated animals do not seem affected by
CWECS facilities, a variety of wild creatures can be severely impacted. This
committee recommends that the Town requisition several wildlife impact
studies, including avian and bat, as part of the permitting process.

25 January 2007
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F) Legal
1. Decommissioning
One of the major issues with wind turbine engineering is the decommissioning of
these units – whether it is at the end of their service life or the unit is out of commission for some reason. The committee asked UPC Wind Partners the following question about decommissioning a unit:

If a wind turbine is placed on the landowner's property and is not producing or has not produced for several months for some reason, what
would UPC do? Remove?
UPC's answer:

Yes, we would, and often town codes stipulate this. We would be interested in speaking further with you regarding our experience with
towns that have produced wind code. The town of Cohocton is one
such town. I think our ideal picture would be to work with Bethany to
develop a code that works for Bethany and the wind farm. There are
quite a few precedents out there. Please take a look at the following
link from NYSERDA for a start. This was especially developed for
towns and communities and includes examples of wind codes
http://www.powernaturally.org/Programs/Wind/toolkit.asp
Should the Town decide to allow CWECS facilities to be placed in Bethany, the following issues should be addressed within the contract:
Responsibility for the removal of the unit [A:E.19]. The committee suggests the
Town have a clause written into the contract that states the owner of the
CWECS facility be responsible for all costs involved in the removal of the turbine units and restoration of the property. The wind developer shall also be responsible for the restoration of any
Town, county or state property that
may be affected by the decommissioning. These issues and costs
should be addressed along with a
surety bond or other financial instrument in the name of and held by
the Town. This financial instrument
should also have an annual escalation clause.
The degree to which the property
should be restored. The contract
should read that the property is to
be restored to the same condition as
Figure F.1.1: California Wind Farm. Derelict wind
it was prior to construction, includturbines can be seen in the distance, behind
their modern counterparts.
25 January 2007

Page 37 of 68

F-1
Cont.

ing the removal of buried concrete to a depth of 4ft. Based on another town's
responses and investigation, developers typically remove all components to a
depth of 2ft. This doesn't seem acceptable and the concrete structure should
be removed to a depth suitable for a more varied range of future purposes.
Final disposition of overhead and underground transmission lines. Again, we suggest a written agreement which specifies the final disposition of any lines laid
as part of the CWECS project and states that the CWECS developer will be responsible for these costs. A surety bond with annual escalation clause would
be the best way to address this issue.
Along with the above issues the town needs to develop a contract that will cover any
and all ownership changes that may take place from the time that the initial contract
and turbines are installed until they are decommissioned. This would include the
transfer of the bond money and the annual escalation factor.
Decommissioning is also a construction process. This committee recommends that
any regulations, such as limiting the time of heavy equipment operation, applied to
the construction of CWECS facilities should also be applied to decommissioning.
While there are no fixed-wording guidelines in the US, UK, European and Australian
best practice documents, all suggest that inactive turbines be completely decommissioned (or repaired / replaced / repowered) within six (6) months of their production
stoppage. Specifically, no turbine should sit idle for more than six months. Evidence
in the UK and other locations suggests that this time frame is adequate.
AusWEA suggests that at sites where native vegetation was removed during the turbine's construction and removal, the operator should re-vegetate the site with native
plants of local provenance. This is a subtle but important detail – damage done to our
environment by non-native plants is already quite serious. Seeds for native plant
restoration are often more expensive than seeds traditionally used to quickly establish a ground cover, making this requirement a necessary one to have in writing.
In the event that the funding to remove CWECS facilities is inadequate or unavailable
at the time removal is required, the responsibility for removal should fall upon the
landowner. The Town may suggest that landowners place a percentage of their annual lease payments aside against this need.

Recommendation: the Town shall require any CWECS developer to post a separate surety bond or other financial instrument with annual escalation factor
to fully decommission a turbine for each turbine constructed. The Town shall
require any CWECS developer to generate a suitable agreement with each
landowner giving right-of-way to transmission lines as to the final disposition
of those lines, and shall post a financial instrument, as above, for each property owner who requires their removal. The Town shall require any CWECS developer to create a new property survey map, showing underground features
of the CWECS, including but not limited to concrete bases and underground
cables.

25 January 2007

Page 38 of 68

F-1
Cont.

2. Independent Oversight
Previous sections have discussed the need for independent sourcing of information
related to the CWECS application process. Also the identification of appropriate enforcement agencies and methods should be clearly defined prior to the permitting of
any CWECS project. Independent oversight is required in at least the following areas:
Pre-Construction: Engineering evaluations; site selection and access road placement; television and other wireless signal quality testing; water well quality
and quantity testing; identification of enforcement agencies.
Construction: construction locations and techniques; inspections along a predetermined schedule; permit limitations compliance.
Post-construction: engineering inspections; television and other wireless signal
quality testing; water well quality and quantity testing; agricultural impact assessments; road reconstruction and impacts.
Independent oversight or regulation of the permitting and construction processes are
particularly important. This oversight should be the responsibility of one or more independent engineering firms which are directly answerable to the Town. Status reports at predetermined stages of construction should be delivered to the Town to ensure that the installation has been properly completed at meets all safety requirements. Compensation to this firm(s) should be provided by the CWECS developer in
the form of a surety bond, escrow account or other autonomous financial instrument
which the Town will control. The CWECS developer shall have no direct contact with
the engineering firm to ensure non-biased results.
The Town may wish to consider creating a salaried position(s) to oversee the many
aspects of the project that require external oversight, coordination and review. Compensation for this position(s) should be provided by the CWECS developer and should
be guaranteed in the event of transfer of ownership or abandonment of the project.
The duration of this position may be only during the construction and decommissioning phases or a continuous position for the duration of the CWECS operation.

Recommendations: the Town shall create an escrow account to compensate
one or more independent engineering firms and one or more salaried personnel who will oversee the CWECS project permitting, construction and decommissioning. The salaried personnel may also be responsible for reviewing regular maintenance reports during CWECS operation and serving as a liaison between the facility owner and residents.

25 January 2007
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3. Landowner Contract Control
While the Town may not be able to negotiate between the CWECS developer and the
landowner, this committee recommends that Town officials familiarize themselves
with typical lease, easement and nuisance contracts as well as other typical contracts
associated with CWECS development.
Attached please find a lease agreement used in the Maple Ridge Project [A:F.2], a
Neighbor Agreement with Easements [A:F.3], Wind Turbine Land Leases and Options, a position paper for landowers [A:G.6] and the Canastota Wind Power Property
Value Assurance Plan [A:G.9].

4. Legal Views from Albany & Elsewhere
In the roughly five months since this report was initiated, the development pressure,
itself a function of factors both local and international in scope, has continued to increase relentlessly.
Middle East cognoscenti believe that Israel is now preparing to use both conventional and nuclear warheads to attempt to destroy Iran's blossoming nuclear capability.
Such could easily ignite a conflagration of uncertain scope, since the United States
and Russia back opposite sides, and both countries have enough warheads to retard
civilization. Even without a doomsday scenario, or an attack on Iran, instability in the
region could cause the price of oil to skyrocket with minimal provocation. In the future, turbines could be used to create hydrogen-based power, lessening the need for
oil.
At a more local level, the state of New York has committed itself to the development
of alternative energy sources including wind. A recent position paper by the law firm
of Thomson/West of Rochester cites numerous instances in case law to show that
wind turbine farms meet the three essential criteria required to have them enjoy the
relaxed zoning laws applicable to public utilities [A:F.4]. While CWECS facilities remain private domain at the moment, there is some legal grounds for publicizing them
in the future, giving them rights of eminent domain.
On June 16, 2006, a conference titled Siting Wind Power in New York was jointly presented by the Government Law Center of Albany Law School and the NYSERDA.
There were three main take-home messages: 1) wind energy is becoming increasingly competitive with other sources, 2) whether a town government is pro or con, new
York state is committed to developing wind energy. If development lags behind state
expectations, it was implied that steps will be taken to ensure it, 3) town and local
governments are strongly advised to get the best lawyers they can afford when dealing with wind developers, as the latter will surely have them.

Recommendation: the Town shall keep abreast of the legal debate in Albany,
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to the extent that CWECS facilities may become public utilities with all the
rights thereof. The Town may additionally publish such information via the
Town website or newsletter for the benefit of voters within its borders.

5. Potential Lawsuits
This is an extremely light analysis due to time constraints.
For the landowner, the liabilities are many and it appears that standard home, business and farm policies will not cover damage or loss of use due to CWECS facilities
operations. The testimony of an insurance underwriter at a Stafford presentation
confirmed this in early 2006. Certainly landowners are not insulated against lawsuits
[A:F.1].
The Town has somewhat less risk, the main being precedent. In creating zoning and
approving permits, the Town should review all data formally presented and recorded
to establish precedent for types of accidents or other damage and act in accordance
with lessening the risk from such occurrences. Failure to do so will open the Town to
negligence claims in accordance with NYS law.
The Town should also be aware that New York law prohibits the transferral or elimination of certain types of liability. Liability waivers and the deep pockets of the
CWECS developer are not enough to prevent a plaintiff from including the Town on a
list of defendants in any CWECS case.

Recommendation: the Town shall provide a summary of precedent and existing zoning law to the Town attorney for liability review prior to the approval of
any zoning instrument. An additional review of each permit application and
Town response may be ordered at the expense of the CWECS applicant.
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6. Wind Rights
Lease agreements stipulate distance from the turbine to any large feature and prohibit the landowner from building or planting any such feature within a fixed distance of the turbine(s). Wind rights between properties are typically protected by
property line setbacks.
The Town of Spring Valley, North Dakota has passed regulations based on landowner
rights, to whit: the turbines must be placed at least their tip height away from the
property line. Turbines must be twice their tip height away from each other for engineering/performance reasons per UPC Wind Partner's informational meeting in
Bethany. If the Hatfields and McCoys (neighboring landowners) both sign leases, and
the wind company first determines the
best placement for Hatfield is within a
tip height of McCoy's property line, that
limits McCoy's ability to lease land to
the wind company See Figure F.6.1.
In addition, if the turbine is located
close to a property line, McCoy might,
later on, build an obstruction which
would affect wind flow and possibly
make the turbine ineffective. While the
turbines are tall, certain regular sizes
and shapes of objects can severely impact wind flow at higher altitudes. UPC
Wind Partners specifies anything taller
Figure F.6.1: Hatfield's turbine infringes on McCoy's
than one-quarter the tip height as being
ability to place turbines on his property.
a potential interference. Communities
using this reasoning allow an exception
where adjoining landowners have signed a joint lease sharing revenues.
NYSERDA's own document "Wind Energy Development: A Guide for Local Authorities
in New York" specifies 1.5 times the tip height of the turbine.

Recommendation: the Town shall implement language protecting neighboring
wind rights, specifying a minimum setback distance between each wind turbine and all surrounding property lines of no less than 150% of the tip height
per NYSERDA regulations. This may be reduced when a joint lease or neighbor
easement agreement has been signed and accepted by the Town.
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7. Setbacks
Location ... location ... location. This is the key to determining the best-for-all placement of wind turbines. Location, or more specifically, the distance wind turbines are
placed from residential areas may mitigate some of the issues and/or problems reported with wind turbines.
In Pavilion, NY, the setback distance from occupied buildings is 1,000ft for non-commercial (smaller) turbines. Perry and Cohocton have set 1,500ft setbacks for turbines
somewhat larger, but still smaller than those proposed for Bethany. As wind turbine
sizes have grown, siting concerns have become more commonplace especially in areas of higher population.
Globally, we see more variation, with reasoning typically covering safety and infrasonic health issues:
US NWCC
France
German RETEXO-Rise
Nina Pierpont, MD, PhD

0.50mi
1.5km (.932mi)
1.24mi
1.5mi

France's National Academy of Medicine cites significant health hazards caused by
turbine noise and infrasound for their setback, although this research is not universally accepted at this time. Nina Pierpont [A:E.22], also cites health issues as the reason she recommends 1.5mi setbacks from any CWECS facilities.
Wind Turbines are relatively new to our area and the available information is based,
in part, on other people's experiences with smaller turbines. Unfortunately, UPC's
proposed 450ft turbines have never been installed anywhere before, so our setbacks
and siting concerns must be extrapolated from existing facilities.
Types of Setbacks
Most (if not all) ordinances for CWECS facilities include distances from occupied
buildings and property lines, while others include these plus roadway, right-of-way,
livestock barns and pastures, and others. Obviously, not all communities measure the
same types of setbacks and some clearly place more value on livestock and outbuildings than others.
Some communities have setbacks for occupied buildings, but none for business or
livestock "homes." Some have two of the three and some have all three. This committee believes that, in keeping with our image as a caring agricultural community,
any setback which applies to residences should also be applied to businesses,
schools, libraries, public meeting facilities and barns housing livestock of any kind.
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Roadways, Right of Ways
Roadways and Right-of-Ways, including
roads, train tracks, hiking trails and published snowmobile trails, require protection from ice throw, fire, flicker effects
and structural failures. Of these, the
greatest length is ice throw at 165% of
the sum of the hub height plus the rotor
diameter. The ice throw setback may
also be applied to overhead utility cables. Roadways also should be protected
from flicker by use of a flicker shadow
overlay map.
Historic Areas
Designated historical areas are often
covered under setbacks for occupied
buildings. Historic Areas, here, means
Figure F.7.1: Road map of Bethany with estimated
those historic areas that are not occusetback marked for proposed 3.5mW turbines.
pied buildings such as the County Park
(State Historic Register). These require protection from fire at 150% of tip height.
Wildlife Areas
Wildlife areas require protection from fire and, depending on the type of wildlife,
noise. Both protections should be enacted, at 150% of tip height and a maximum of
35db measured at the wildlife boundary if applicable. See also § E.21 – Wildlife Impact for impact report recommendations.
Occupied Buildings
Occupied Buildings need protection from
fire, flicker effects, high wind and other
structural failures, and noise. Only fire
and structural failure are measured in
setbacks; noise is typically limited by a
decibel/property line figure while flicker
effects are determined through use of an
overlay map. Of the two remaining, high
wind failure is the larger setback, at
450% of tip height.
Occupied buildings setbacks in current
zoning ordinances range from the full tip
height (hub height plus rotor length) to a
fixed 1,000 meters (3,300 ft). Fixed numbers between 1,200' and 1,850' are common – note that in all instances these
were ultimately applied to smaller turbines. A town in West Virginia attempted
Figure F.7.2: Centroid map of Bethany with
a fixed mile setback with modern, taller estimated occupied building setback marked based
on proposed 3.5mW turbines.
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turbines, which was challenged in court; a judge ordered it down to ½ mile.
In the USA, this particular setback represents extremely esoteric concerns – goals include: a) reducing noise by insisting on a minimum distance; b) reducing flicker in
the same manner; c) preserving real estate values; d) appeasing residents who don't
want tall spinning objects too close to their homes; e) preserving quality of life.
In Europe, occupied building setbacks in the range of 1,650ft have come after hard
lessons of property damage and near loss of life. Germany, in particular, suffered as
it did not – initially – require sufficient setbacks.
The NWCC's Permitting of Wind Energy Facilities Handbook notes that ideal setbacks measure at least 750-1,000 ft – written in 2002 when a typical turbine measured 80 meters. Proportionately for UPC's proposed 100 meter turbines, that setback would equate to 937-1,250ft.
The European Best Practices document [A:E.21] does not set a fixed distance, but
suggests a safety assessment including distance to occupied buildings and roadways
prior to the installation of any turbine facility. This practice, put into effect for more
recent installations, has resulted in average setbacks from occupied buildings of
about 600m or 1,980ft.
Property Lines
Property lines need protection from fire, noise, structural failure and to protect wind
rights. Noise is typically determined by measuring decibel level at the property line
of non-participating landowners. This committee recommends a limit of 35db. Of fire
and structural failure, fire is the largest risk radius at 150% of tip height.
There is ample precedent for determining setbacks at least equal to the height of any
construction within most communities' existing ordinances, in case of the structure
falling over. Turbine companies will tell you that the chances of a turbine falling over
is extremely slim, and they are correct. However, fire and wind rights are both good
reasons for keeping property line setbacks to at least the tip height of the turbine.
Property line setbacks can also be problematic in their impact on potential land use
on adjoining properties. This could adversely affect the property value of the adjoining property. It may also require the Town to rewrite building codes to match the
CWECS facilities setbacks.
At least five towns border Bethany; impact on these towns should also be considered.
One CWECS ordinance this committee reviewed included a provision stipulating
compliance with applicable zoning ordinances of adjoining towns.
Cost-Effectiveness of Larger Setbacks
Any CWECS developer would likely take a public position that larger setbacks would
be cost prohibitive. However, one can show that increased line loss (power loss from
the turbine to the grid) is not the major problem. Jeffrey Pfaff, an electrical engineer
and contractor who is not affiliated with any wind development company, notes that
such line losses are deliberately engineered. Appropriate choice of conductor size, insulation and distribution voltage lowers line losses to less than about two percent.
Simple arithmetic shows that the revenue generated, compared to the revenue of25 January 2007
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fered to towns and/or landowners, can easily absorb this two percent (see § G.8 – PILOT – Approach and § G.9 – Depreciation and Financial Effects). The main concern
would likely be the initial cost of installation and limiting the number of turbines
which can be constructed.

Recommendations: The Town shall institute all setbacks in terms of a percentage of the turbine dimensions, with fixed footage as a minimum; e.g. "1500ft
or 150% of the tip height, whichever is greater."
The minimum setback distance between each wind turbine and overhead utility lines, roadways, public and utility right-of-ways, and uninhabited structures shall be equal to no less than 165% the sum of the proposed hub height
plus the rotor diameter.
The minimum setback distance between each wind turbine and dwellings, active places of business, and structures housing live animals shall be equal to
no less than 450% of the tip height.
Property line setbacks shall be no less than 150% of tip height. The property
line setback requirement may be reduced by the Town Board when it finds
that the following circumstances apply: the owner of the parcel for which the
reduced setback is sought executes and presents for recording a development easement satisfactory to the Town in which the reduced setback is consented to, and construction within, and use of, the easement area is appropriately restricted.
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8. Zoning
This is a fairly light overview due to time constraints.
The choices for the Town to zone CWECS facilities seem to be overlay districting, incentive zoning or standard setbacks with land-use restrictions.
Overlay districting is most commonly used to simplify zoning. Given that the restrictions in this document are primarily designed around safety and qualityof-life, any overlay district should be located in the same effective area that
applying these restrictions would create. A rudimentary map, constructed for
this very section, reveals that a) any overlay district created by safety setbacks
would be tremendously fragmented and b) new construction of homes and
businesses would either be severely restricted or would severely impact the
overlay zone. For this reason, an overlay zone does not seem appropriate for
the Town.
Incentive zoning can and is used to realize tremendous gains for any Town or
County accepting CWECS facilities into its midst. The Town can most easily
accomplish the longtime goal of town-wide water by incentive zoning. This
method, however, presents Town officials with years of confrontational meetings. Each CWECS facility, change and expansion would require additional
sets of public meetings on a controversial topic, possibly fragmenting an already-divided community. That is not to say that incentive zoning is not a desirable means to regulate CWECS facilities – only that the consequences must
be kept clearly in mind.
Standard setbacks are complex, due to the number of variables and the many impacts such large structures will have on the Town. However, standard setbacks have several advantages: a) they can be applied to a variety of different
turbine types and sizes – including non-commercial models – with no change
to regulations; b) they are justified in safety and quality-of-life concerns with
less risk of legal challenge; c) they apply easily to reconfiguration and repowering of the CWECS facility and d) this committee has already done much of
the leg-work for them.

Recommendation: The committee recommends standard setback zoning restrictions designated for agricultural and commercial overlay districts.
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G) Financial

1. Agricultural Impact
A conference on the effect of Wind facilities on Agricultural districts brought forward
a number of potential problems. Done properly, CWECS facilities can be a great tool
to generate income for farmers with minimal disruption to field and/or herd. However, improperly installed CWECS facilities have the potential to take away more income than they generate through soil compaction, increasing un-tillable areas and increasing man-hours needed to tend the same land.
Specifically, siting concerns include turbines located in the middle of fields rather
than along hedgerows; access roads that cut across fields rather than along
the edges; guy wires that cut across active fields; drainage and erosion control
issues caused by soil disturbance during construction or by the reconfigured
contour.
Construction concerns include access roads constructed considerably higher than
the surrounding fields; soil erosion caused by inadequate controls during construction, topsoil separation from subsoil; construction and equipment vehicles parked on topsoil; construction and equipment vehicles operating on areas other than the access/staging area; less than 48in of cover for buried electric cables in cropland and improved pasture; less than 36in of cover for unimproved pasture; improper disposal of excess subsoil and rock; unfenced work
areas allowing livestock access to the construction site; wire, bolts and other
unused metal objects left on the ground; excess concrete piled on the surface;
concrete residue from trucks rinsed in an active agricultural area.
Restoration concerns include soil compaction to an inappropriate depth; surface
location of rocks 4in and larger; improperly graded access roads not allowing
farm equipment crossing and providing inadequate drainage patterns; nonseeding or seeding with non-native vegetation resulting in overgrowth of
weeds; improper restoration of existing drainage structures damaged during
construction; and remaining construction debris.
All these translate into dollars lost as the farmer is forced to increase man-hours to
work around the obstructions and will not reap maximum harvest on compacted soil.
The state Agricultural department has come up with guidelines to be adhered to in
all County-adopted, State-certified agricultural districts [A:G.1]. These guidelines
protect the landowner with minimal interference in the CWECS construction process.

Recommendation: the Town shall require that the state's agricultural guidelines be adopted throughout the Town, regardless of the land's status as a
certified Agricultural district.
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2. Effect on Property Values
In our visits to other towns that have turbines installed we found that generally those
properties with turbines have increased in value. This is to be expected due to the
fact that they are now producing a greater amount of income.
For those properties in the immediate area the picture is far from clear. We have
learned of property owners trying to sell and not being able to locate buyers due to
CWECS or even the potential of future CWECS facilities.
Of published data, the REPP report states no loss of property value. However, this report uses assessed value to make its determination, which may or may not have any
relevance to the ability to sell the parcel and realize its value. Other documentation
suggests that properties in the immediate vicinity to a CWECS facility are difficult to
sell and may realized reduced sale prices [A:G.5], [A:G.10], [A:E.25].
However, because of relatively little hard data on this subject, the committee believes it is much too early to make a definitive statement on this topic, regardless of
what the wind development companies and wind opponents would like us to believe.
There is precedent for CWECS developers and/or operators to provide property value
assurances [A:G.9]. While this does not mitigate the disruption involved in moving
families, it does at least assure a fair market value for any home within the viewshed
of such a facility. We have learned, however, of developers in Fenner signing such
contracts which became invalid when the facility was sold to a new owner. Any such
contracts must be worded as to pass liability to any subsequent owners of the
CWECS facility.

Recommendation: if the Town requires a Property Value Assurance plan from
the CWECS developer, it should be written such that responsibility passes to
each subsequent owner(s) of the facility.

3. Employment Issues
It is the opinion of this committee that any CWECS project will have no significant
impact on employment in the Town. One new job may be created within the Town offices itself – the project coordinator. A handful of jobs may be created at the CWECS
central monitoring station.
Our trip to Maple Ridge and interviews with residents near other CWECS facilities
reveal that most employment is temporary in nature and/or filled with outside personnel. While CWECS developers may suggest that new turbine plants are being constructed near CWECS facilities, such plants happen rarely and are often are located
overseas due to labor costs. At any rate, the Town lacks the proper infrastructure to
operate such a plant, leaving the employment situation essentially unchanged.
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4. Lack of Competition
It seems to be the case with most towns that only one wind development company
has shown any interest in developing wind energy in our town. While several likely
theories have emerged, this committee has not been able to come up with any solid
information on the lack of competition in any given area.
Wind developers typically purchase commercial-scale turbines from manufacturers,
requisition engineering reports from outside firms and contract out much of the construction, leaving no appreciable special talent required for the project. Given the
profit potential in developing wind energy, competition for the right to reap these
profits should be intense.
The Town can only benchmark success against other New York communities that
have negotiated CWECS projects.

5. Loss of Property Use
Loss of property use includes losses suffered by both the lessor and neighboring nonlessors (abutter-owners). Losses include a wide range of immediate and future bans
and/or restrictions and hardships on wind project area residents. The following list illustrates the nature and scope of typical losses-hardships that have been included in
some lease agreements:
- Access: wind company motorized access to property at all times-day or night
- Line Placement at Will: unlimited placement of electrical lines and removal of
trees without notice; unlimited placement of cables, above and below ground,
foundations, substations
- Building Restrictions: all building plans of lessor subject to review by wind company along with height restrictions
- Zoning Restrictions: land use restrictions based on appropriate turbine setbacks
of varying lengths.
- Claims Forfeiture: forfeiture of any right of claims against wind company regarding noise, flicker, ice throw
- Wind Rights: exclusive rights to wind resources go to wind company
- Length of Agreement: period of agreement varies from 17-40 years
- Easement Succession: sale of property subject to lease restrictions-lessor restrictions go with the property if lessor decides to sell

Recommendation: as each CWECS permit is reviewed, the Town shall consider current use of the parcel as well as potential future use.
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6. Operating Permits
Operating permits are one method to reach two major goals: a) maintaining a safe facility and b) realizing local fees for the Town specifically.
The EPA recommends the use of operating permits whenever on site systems need to
provide or maintain treatment to achieve environmental safety goals. While CWECS
facilities are not on the standard list, environmental safety including oil spills, nuisance disturbances and other issues abound with their operation. Regular permitting
requirements related to CWECS safety and nuisance issues can be used as a means
to assure that the issues are addressed to the Town's satisfaction.
PILOT arrangements (see § G.8 – PILOT – Approach) are often split along tax percentage lines, leaving Bethany with about 10% of PILOT revenue. The Town may not
be able to realize needed infrastructure changes with so small a percentage. Operating permit fees, requested up front, will allow the Town to set a budget commensurate with needs and goals.
Some towns have tied operating permits to the rated capacity of the turbines. A fee
per mW capacity would adequately address the issue of the number of turbines installed, future expansions and repowering.

Recommendation: the Town shall require an annually-renewable operating
permit, along with fee per mW capacity, for any CWECS facility. Operating
permits shall be renewed at the Town's discretion.

7. Payments to Landowners
The installation of wind turbines and the requirements to install high voltage transmission cables above and/or below ground requires right-of-way permission from private landowners and possibly the Town and state for use of their land [A:F.2]. There
is also the issue of restoring the property to its original configuration post-construction.
The committee contacted UPC Wind Partners about this requirement; UPC Wind
Partners stated they would pay the landowner a right-of-way payment for an easement on their property.
The committee also requested information from UPC Wind Partners regarding socalled 'nuisance' payments to neighboring landowners and easement payments for
relaxed property line setbacks. Attached, please find a similar letter initiating that
process from Noble Environmental [A:G.7] and a similar contract associated with the
Maple Ridge project [A:F.3].

UPC indicated that they do not consider nuisance payments. Easement agreements
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will depend on the nature of the Town's zoning requirements. There was no indication as to how much any payments to landowners might be; rather, UPC indicated it
would review payments on a case by case basis.

We suggest the Town provide payment and restoration guidance to the
landowners and/or include payment structure and restoration requirements
into the Town contract or zoning statutes. A legal firm, Stamp, Jackson and
Procter, have produced reasonably comprehensive guidelines for landowners
in dealing with CWECS developers [A:G.6], which the Town may use as a template.

8. PILOT – Approach
If a CWECS facility were to be installed in Bethany, PILOT revenue would be of unprecedented amounts. Developers have, historically, offered as little as two- or threethousand dollars per mW per year. Recent PILOT agreements with local communities, however, have been as high as $8,000 per mW per year, which should stand as a
current benchmark.
PILOT agreements are often touted as the means to a fair distribution between town,
county and school district. For example, some counties in western New York, working through their respective IDA/EDAs, have realized roughly the following distribution, based on the tax distribution:
County:
School District:
Town:

40%
30%
30%

But each county is different: in Livingston County:
County:
School District:
Town:

30%
52-58%
12-18%

The Town of Bethany is located in more than one school district, which districts also
extend outside the Town. If reductions (or non-increases) in school taxes are realized
from PILOT payments in the Town, they would likely be applied uniformly, benefiting
all property owners in the school district, not just in Bethany. Furthermore, a uniform school tax reduction (or non-increase) to all property owners in the Town would
not be realized unless negotiated between the Town and all school districts therein.
From conversations with Joe Kushner of Eagle, the committee has learned this process: The Town of Eagle posed the following question: How many new school students result from the installation of a CWECS facility? Essentially none.
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Convincing the Wyoming County EDA of the lack of fairness in this distribution, Eagle was able to arrange a licensing agreement between the developer and the Town
of Eagle, whereby Eagle, prior to the PILOT payments division, gets 80% of the windgenerated revenue up front. The remaining 20% then goes into PILOT and that portion is divided as follows:
County:
School District:
Town:

30%
40%
30%

By this method, Eagle receives 86% of the wind-generated revenue. This is a new,
unprecedented arrangement, and an ideal on which to model any Bethany PILOT arrangements.

9. Depreciation and Financial Effects
Developers can recover their capital investment very quickly, because wind energy
facilities are eligible for five-year double declining balance accelerated depreciation
for federal income tax purposes [A:G.12]. In a sample $500,000,000 facility (the approximate cost of 480kWh capacity), the developer can recover the entire investment
through depreciation charges to offset income tax liability in just six years [A:G.2].
To benefit from tax shelters, the wind developer must have income. For this reason,
many CWECS developments consist of two or more companies. One company will develop the facility and then sell it to the partner company, using the income for depreciation and presenting an entirely different owner for the community to deal with. On
the Lake Erie project, UPC is partnering with Clipper Wind; in Prattsburgh with
Global Wind Harvest; in Hawaii with Makani Nui Associates.
Due to these unique tax situations, there is an incentive for facility owners to abandon these projects once the initial term of tax credits have dried up, forsaking their
projections and promises of twenty- to thirty-year life expectancies for the project.
At the "informational meeting" in June 2005, Chris Swartley presented a few hard
numbers on the proposed project. UPC Wind Partners intends to build between 30
and 40 turbines in the Town. For the purposes of our calculations, we will assume
the middle, or 35 turbines. They are to be GE 3.5mW turbines, a model just barely on
the market, with a quoted price tag of $2.6 million each.
Now, we estimate some numbers based on current and completed CWECS projects.
Landowner payments can be as high as $10,000 per year, but are somewhat less in
rural areas. The rural range is $2,500 - $5,000. Note that while some landowners tie
their payments to mW produced, historically landowner payments have been per annum. We'll assume the high number of $5,000 or $175,000 for the entire project.
Wind farm developers acknowledge that wind electricity costs more than traditional
electricity – a cost that is ultimately passed on to consumers. (Note that we are not
talking about the SBC credit – that money is used to fund wind developer's preliminary studies.) Let's take a conservative number: two cents more per kWh [A:G.17]. If
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the Bethany wind turbines generated electricity 100% of the time, they would produce 1,073,100,000 kWh annually. However, experts acknowledge that wind turbines
produce only about 30% of their rated capacity due to lack of wind and other factors
[A:G.16], which makes the annual production 321,930,000 kWh.
Electricity from wind turbines will therefore cost consumers an additional
$6,438,600/year – with $175,000 of that going to the landowners, or a net
$6,263,600 loss for the community.
Developers are eligible for a federal Production Tax Credit of $0.017 per kWh produced during the first ten years of the project. If the wind turbines generate the
321,930,000 kWh listed above, developers will receive an additional $5,472,810 in
tax credits.
Conclusion: while Bethany landowners will receive $175,000 in payments,
$11,736,410 in electric fees and tax credits will be heading to the developer. Other
analysis has produced similar numbers [A:G.3], [A:G.8], [A:G.11] which CWECS developers dispute without offering any unexposed costs of their own [A:G.4].
Many wind power producers try to sell their product on its environmental advantage
– fewer emissions for our atmosphere. Yet even a quick analysis of their profitability
leads us to more likely motives for large corporations to be involved with such
projects. A simple revenue vs. expenses comparison nets us these numbers for the
first year:
Costs:
35 GE 3.5mW turbines:
Annual Maintenance (first 10 years):
35 Landowner Payments:

$91,000,000
7,000,000
175,000

Tax Credits:
Federal Production Credit:
Federal MACRS Depreciation Credit:

5,472,810
18,000,000

Sales:
321,930,000kWh x $0.05

16,096,500

Total:
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-$58,605,690

Extrapolating over the six year MACRS deduction gives us:
Costs:
35 GE 3.5MW turbines:
Annual Maintenance (first 10 years):
35 Landowner Payments:

$91,000,000
42,000,000
1,050,000

Tax Credits:
Federal Production Credit:
Federal MACRS Depreciation Credit:

32,836,860
91,000,000

Sales:
321,930,000 kWh x $0.05 x 6yrs

96,579,000

Total:
25 January 2007
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While a community cannot zone for lost profits and tax dollars, we have located a
number of suggestions made by and for communities such that at least some funds
remain local.
PILOT payments should be of an adequate amount. Please see § G.6 – PILOT – Approach for a detailed analysis. The Town may also wish to consider enhanced Operating Permit fees tied to the number of mW produced and/or negotiating an infrastructure improvement via incentive zoning. The Town of Bethany could potentially negotiate a town-wide water project as part of an incentive zoning package with any
CWECS developer.
In relation to the lifespan of the project, it is recommended that any "annual" payments, whether to individual property owners or community agents, be contracted
for a specified number of years and placed in escrow. Most ordinances are settling
on 10 years as a compromise between the 20 years the developers are promising and
the five to six year term of the bank loans and tax credits. This prevents the developer from abandoning their financial responsibilities along with the project when the
tax credits dry up [A:G.13]. Ten years also tends to be a common length for electricity purchasing contracts, which makes the developer comfortable with that number
[A:G.15].
With respect to the depreciated value of the structures over time, it is recommended
that insurance covering full replacement value (not actual cash value) be required for
the wind turbine during its entire production cycle. Should the structure be damaged
after depreciation, any insurance policy which does not cover full replacement cost
will likely leave the town and residents with an eyesore.

Recommendations: the Town should not attempt to override state tax shelters for wind farms, as they will have limited "on the books" income. Instead,
negotiate fixed annual payments to the community in lieu of taxes and/or infrastructure improvements via incentive zoning. Contract any annual payments for a fixed number of years and place them in escrow. Require the developer and/or operator to carry full replacement value insurance on all
CWECS facilities. Finally, word all contracts so that financial, community and
legal burdens of the developer are passed unchanged to any and all subsequent owner/operators.

10. Success in Other Countries – Trends
Size
As turbines have improved technologically, the trend has been toward larger and
larger turbines. One reason for this has been the US Government's research funding,
which has been directed towards capturing wind in remote areas, allowing for larger
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structures. Another reason is to escape wind disturbances caused by objects – both
natural and man-made – along the ground. Either way, the trend is toward larger
structures that capture wind at higher elevations. It is possible that any turbines introduced within the Town would eventually be repowered (replaced) with larger turbines.
As a counterpoint to this trend, European companies are introducing smaller turbines, specifically, rooftop designs. These standard horizontal turbines, about the
size of a ground-mounted satellite dish, provide enough electricity to help offset the
cost of the household bill. Londoners, in particular, have adopted this technology
wholesale. It is not likely, however, that CWECS facilities would be replaced with this
technology – it is not cost-effective on a larger scale.
Setbacks
Overall, the trend in setbacks is upward at a scale outdistancing the size increases of
the turbines themselves. German setbacks ranged in the few hundred meters to begin with and have crawled upwards to averages of 1,980ft for 240ft hub height turbines. While wind power is among the safest electrical power generation methods, it
is still an industrial method with some dangers. The only known mitigation for most
dangers is an adequate setback.
In the UK, public resistance and planning agreement are thwarting the development
of onshore wind farms. In 2003, the Irish government placed a moratorium on all onshore CWECS projects. David White, UK engineering consulting with years of research in wind power, believes that the bulk of new renewable capacity up to 2010 is
likely to be offshore wind power.
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H) Summary of Recommendations
Based on the information gathered, the committee recommends that the Town of
Bethany immediately work to enact zoning legislation designed to protect the safety
and quality of life for residents prior to considering any CWECS project(s). This legislation shall not draw a conclusion on the presence of CWECS within the Town of
Bethany, but rather guide any such presence along safe, secure lines.
The Town shall provide a summary of precedent and existing zoning law to the Town
attorney for liability review prior to the approval of any CWECS zoning.
This committee suggests the Town provide payment and restoration guidance to the
landowners and/or include payment structure and restoration requirements into the
Town contract or zoning statutes. A legal firm, Stamp, Jackson and Procter, have produced reasonably comprehensive guidelines for landowners in dealing with CWECS
developers [A:G.6], which the Town may use as a template.
The Town shall keep abreast of the legal debate in Albany, to the extent that CWECS
facilities may become public utilities. The Town may additionally publish such information via the Town website or newsletter for the benefit of local voters.

1. Planning Considerations
F-1
Cont.

Siting
a) Turbines shall not significantly impair a scenic vista or scenic corridor as identified by the Town or other published source
b) The Town shall carefully review proposed CWECS projects from the standpoint of viewshed destruction and quality-of-life impact for nearby residents,
perhaps utilizing a questionnaire to evaluate more esoteric concerns.
c) A Property Value Assurance plan should be required from the CWECS developer, written such that liability passes to subsequent owner(s) of the facility.
d) The Town shall evaluate potential disruption of crop dusting and recreational
flight businesses prior to approval of any CWECS project.
e) The Town shall institute all setbacks in terms of a percentage of the turbine
dimensions, with fixed footage as a minimum; e.g. "1500ft or 150% of the tip
height, whichever is greater."
f) The Town shall require setbacks of at least 150% of the turbine tip height
from any right-of-way, designated historic area, or wildlife area.
g) The Town shall establish a minimum setback distance between each turbine
and overhead utility lines, roadways, public right-of-ways including marked
trails, utility easements, and uninhabited structures, of no less than 165% of
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the proposed hub height plus the rotor diameter.
h) The minimum setback distance between each wind turbine and dwellings, active places of business, and structures housing live animals shall be equal to
no less than 450% of the tip height.
i) The Town shall specify a distance from occupied buildings and roadways sufficient to eliminate shadow flicker from such, as determined by a shadow map
overlay and/or require turbines to be shut down during hours of flicker.
j)

The Town shall implement language protecting wind rights, specifying a minimum setback distance between each wind turbine and adjoining parcels of no
less than 150% of the tip height. The property line setback requirement may
be reduced by the Town Board when it finds that the following circumstances
apply: the owner of the parcel for which the reduced setback is sought executes and presents for recording a development easement satisfactory to the
Town in which the reduced setback is consented to, and construction within,
and use of, the easement area is appropriately restricted.

k) Access roads which cross agricultural fields will be located along ridge tops
where possible to eliminate the need for cut and fill as well as reduce drainage
problems. The Town shall consider the safe placement of new access roads.
l)

In agricultural areas or by landowner request, structures will be located along
field edges and in nonagricultural areas where possible.

Building
a) The Town shall notify any CWECS developers expressing interest of the seismic history of the town.
b) Wind turbines shall not be used for displaying any advertising except for reasonable identification of the manufacturer.
c) Colors and surface treatments of wind turbines shall be non-reflective in nature and minimize visual disruption
d) All cable shall be buried underground unless poles are in place to accommodate them at the time of the CWECS permit application.
e) The Town shall require that each turbine be clearly labeled with a postal address compatible with the 911 emergency system; visible from 500ft or from
the nearest roadway / right-of-way.
f) The Town shall require a minimum distance of 30ft between ground level and
any part of the rotor blade consistent with public safety.
g) The Town shall require an adequate conducting path from the tip of each turbine to the ground using a multireceptor system to help prevent lightning
damage to turbines.
h) Flicker frequency shall be limited to less than 3Hz.
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i)

The Town shall require that the state's agricultural guidelines be adopted
throughout the Town, regardless of the parcel's status as a certified Agricultural district.

j)

The Town shall require the CWECS operator to notify local airstrip operators,
crop dusters, recreational flight businesses and MercyFlight of proposed turbine locations and flight risk areas prior to construction.

k) The Town shall require the CWECS developer to select a configuration of minimal lighting which meets FAA requirements. Furthermore, each strobing light
will be required to be equipped with an RF choke and an adequate neutral
pursuant to IEEE 519 standards.
l)

The Town shall require the CWECS operator, in addition to two-token authentication for Internet protection, to enact physical security protocols to the
Town's satisfaction including remote intrusion monitoring.

m) The Town shall create an escrow account to compensate one or more salaried
personnel who will oversee the CWECS project permitting, construction and
decommissioning. The salaried personnel may also be responsible for reviewing regular maintenance reports during CWECS operation and serving as a liaison between the facility owner and residents.

2. Permit / Application Process
a) The Town shall require that any CWECS project receive clearance from the Niagara Falls Air Reserve Station prior to construction.
b) The Town shall require the CWECS applicant to place funds in escrow sufficient for the Town to conduct engineering and legal evaluations as outlined
below. The Town shall choose the engineering firm(s) and attorney(s); the applicant will have no contact with them.
c) The Town shall require any CWECS developer to post a separate surety bond
or other financial instrument with annual escalation factor of sufficient value
to fully decommission a turbine for each turbine constructed.
d) The Town shall require any CWECS developer to generate a suitable agreement with each landowner giving right-of-way to overhead or underground
transmission lines as to the final disposition of those lines, and shall post a
surety bond or other financial instrument for each property owner who requires removal of these lines.
e) The Town shall require that the CWECS applicant and at least one independent engineering firm produce a complete report on the likely effect of seismic
activity consistent with historical data on each proposed wind turbine and all
associated facilities.
f) The Town shall require the CWECS applicant and at least one independent engineering assessment of possible hydrologic impacts and that the CWECS
project commence in a manner consistent with minimal anticipated impact.
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g) The Town shall require the CWECS applicant and at least one independent engineering assessment of possible noise impacts – both audible and infrasound.
The CWECS project shall commence in a manner consistent with decibel limitations.
h) Any impact reports submitted with application should address proposed
routes, overhead obstructions and any necessary electrical or communications
lines changes that would be made.
i)

The Town shall request a legal review of each permit application and response
from an attorney of the Town's choice, at the expense of the CWECS developer.

j)

The Town may require any CWECS developer to provide the turbine fire-fighting equipment and fire department training at its own expense.

k) The Town shall negotiate fixed annual payments to the community in lieu of
taxes and/or operating permit fees and/or infrastructure improvements via incentive zoning. Any annual payments will be contracted for a fixed number of
years and placed in escrow.
l)

All contracts between the Town and the applicant will be so worded that financial, community and legal burdens of the developer are passed unchanged to
any and all subsequent owners/operators.

3. Construction
a) The developer shall be required to submit regular scheduling reports to the
Town, indicating work completed to date, in progress and scheduled; this report shall include locations, construction routes and impacted property lots.
b) The Town shall specify a limit on hours of heavy operation to a reasonable
time frame such as 7:00am to 6:00pm with no Sunday or holiday hours.
c) The Town shall require the developer to submit proposed construction routes
to the Town for approval and submit a surety bond or other financial instrument to ensure that road repair is completed.
d) The Town shall require construction site monitoring and inspection by a professional who is independent of the project developer for effective storm water
and erosion management control.
e) Construction activity, including soil stockpiles, shall be limited to a specified
area agreed upon by the developer and landowner. No construction equipment
or personnel shall be found on private property outside of this designated
area.
f) All topsoil will be stripped from work areas (tower sites, parking areas, opencut electric cable trenches and along access roads) and stored separately from
other excavation material. At least 50ft of temporary workspace will be alloted
along open-cut trenches to allow for topsoil segregation.
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g) An independent oversight agency or project manager should be required to actively monitor and address dust levels via standard construction techniques.
h) A minimum depth of 36in of cover will be required for all buried cables in
unimproved grazing areas and land permanently devoted to pasture. A minimum depth of 48in of cover will be required for all buried cables in other locations. In areas where the depth of soil over bedrock ranges from 0 to 48in, the
electric cables shall be buried entirely below the top of the bedrock or at the
depth specified for the particular land use, whichever is less. At no time will
the depth of cover be less than 24in below the soil surface.
i)

All excess subsoil, rock and construction debris will be removed from the site.
On-site disposal of subsoil and rock may be allowed if approved by the
landowner and the Town project monitor.

j)

The Town shall require the developer to create a new property survey map for
each impacted parcel, showing the location of any underground features of the
CWECS, including but not limited to concrete bases and buried cables.

3. Pre- and Post-Construction Testing
a) The developer shall be required to restore all roads to county or town specifications, as appropriate, within one month of the developer's last use of such
road.
b) The Town shall require compensation and/or infrastructure improvements to
offset any actual hydrologic impacts. This may include the construction of water systems to replace destroyed aquifers.
c) The Town shall require the CWECS developer to restore television, cell phone
and wireless network signals to pre-construction levels at its own expense.
d) The Town shall require the CWECS developer to mitigate any unexpected
shadow flicker effects at its own expense.
e) Pre-construction modeling and post-construction noise testing will be conducted to determine any adverse effects. The CWECS developer shall mitigate any
unexpected noise impacts at its own expense.
f) Disturbed areas will be decompacted to a depth of 18in. In areas where the
topsoil was stripped, soil decompaction shall be conducted prior to topsoil replacement.
g) All access roads will be removed or regraded to allow for farm equipment
crossing and drainage issues.
h) All restored areas will be seeded with native vegetation of local provenance,
satisfactory to the landowner.
i)

All surface or subsurface drainage structures damaged during operations shall
be repaired.
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j)

All parts and construction debris will be removed from the site.

4. Operations
a) The Town shall require and issue annual operating permits, with appropriate
fees, to each turbine; operating permits shall be renewed based on the operator's compliance with all stated regulations.
b) The Town shall require any CWECS project to meet IEEE 519 standard at any
time that they are operating.
c) The operator shall be required to carry full replacement value insurance on all
CWECS facilities at any time that they are operating.
d) The Town shall require the facility Operator to submit regular maintenance reports including oil pressure checks.
e) The Town shall require the facility Operator to submit critical maintenance reports following any instance of lightning, fire or structural damage.
f) The Town shall require the facility Operator to notify the town of any turbine
which has sat idle for more than three months.
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5. Decommissioning
a) The Town shall require all construction constraints present during installation
to apply during decommissioning, including inspections, oversight and hours
of operation.
b) Disturbed areas will be decompacted to a depth of 18in. In areas where the
topsoil was stripped, soil decompaction shall be conducted prior to topsoil replacement.
c) All access roads will be removed or regraded to allow for farm equipment
crossing and drainage issues.
d) All restored areas will be seeded with native vegetation of local provenance,
satisfactory to the landowner.
e) All surface or subsurface drainage structures damaged during operations shall
be repaired.
f) All parts and construction debris will be removed from the site.
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I) Catalog of Attachments
These attachments can be found at the Town Hall in Bethany. A duplication fee may
apply for those wishing to obtain a take-home copy.
D.1: Wind Committee Questions, a list of questions and answers between the
Stafford Wind Study Committee and UPC Wind Partners.
D.2: Letter to Warsaw Town Board from David Bassett, a letter from a windelectric equipment patent-holder on the suitability of CWECS installations in small
towns.

E.1: Letter to Susan Sliwinski from NewAcoustics of Scotland, a letter detailing
noise rulings and possible resident impact.
E.2: White Paper: Wind Farms and their Effects on Public Safety Radio Systems by LJK Wireless Communications Engineering. An analysis of wind turbine effects on public safety, utility and governmental microwave systems.
E.3: News Story: Man Dies in Wind Tower Fire, an account of a recent South
Dakota accident involving maintenance workers.
E.4: News Story: Lightning Strikes Wrecks Searsburg Turbine Blade, an account of repeated lightning damage to a CWECS facility and steps local officials are
taking to investigate.
E.5: The Beat is Getting Stronger: The Effect of Atmospheric Stability on Low
Frequency Modulated Sound of Wind Turbines by G.P. van den Berg. An article
on the variations in wind turbine noise caused by the atmosphere/weather.
E.6: Relationships Between Bats and Wind Turbines in Pennsylvania and
West Virginia by the Bats and Wind Energy Cooperative. An assessment of fatalities
and behavioral interactions between bats and wind turbines.
E.7: Shawano County Measurement Protocol for Sound and Vibration Assessment of Proposed and Existing Wind Energy Conversion Systems. A planning
paper outlining best practices for assessing wind noise levels.
E.8: Journal Article: Alberta Bat Fatalities Studied. A summary of the experiences of Vision Quest Windelectric's bat research.
E.9: CBC Technology Review: Effects of Windmills on Television Reception.
An article describing signal degradation as measured before and after a CWECS installation.
E.10: Journal Article: Lightning Protection Sought for Wind Turbine Blades
by John Korsgaard and Ivan Mortensen. An analysis of different methods of protecting turbines from lightning with their efficacy.
E.11: FAR Part 77 – Obstructions to Navigation by Dr. A.A. Trani, Virginia Tech.
25 January 2007

Page 63 of 68

F-1
Cont.

A power point presentation outlining airport planning and describing the size/distance of objectionable features.
E.12: Risk Analysis of Ice Throw from Turbines by Henrie Siefert, Annette Westerhellweg and Jurgen Kroning. An analysis of actual ice throw to determine approximate range for future projects.
E.13: News Article: More Attention Must Be Paid to the Harmful Effects by
Dr. Amanda Harry. A medical analysis of noise and flicker effects by a local UK doctor.
E.14: Obstruction Marking & Lighting (AC 70/7460-1K) by the FAA. Regulations concerning the lighting of wind turbines.
E.15: International Association of Firefighters (IAFF) Votes to Study Health
Effects of Cell Towers on Fire Stations by Susan Foster Ambrose, M.S.W. A resolution for to study the health effects of RF radiation below cell towers and a moratorium on cell towers over fire stations.
E.16: Eliminating Electrical Pollution Caused by Cell Towers by David Stetzer
of Stetzer Electric. Suggested wording for a zoning ordinance to require cell towers
be compliant with IEEE 519.
E.17: Photosensitive Epilepsy - Other Possible Triggers by Professors G Harding (Aston University, England) and S Seri, 28 October 2005. Recommendations on
lower limits for wind turbine shadow flicker.
E.18: Ordinance for Regulating Energy Generation Using Wind Power in Benton County, Indiana. Drafted by The Advisory Plan Commission. Although this draft
version is incomplete, it includes useful language on road routes and repair.
E.19: Self-Guided Tour to the Wind Farms of the Tehachapi Pass by Paul Gipe.
A description of the Tehachapi Pass which includes several fields of abandoned
CWECS facilities.
E.20: Land Use and Zoning Issues Related to Site Development for Utility
Scale Wind Turbine Generators. A Michigan State University Extension analysis.
E.21: European Best Practice Guidelines for Wind Energy Development by the
European Wind Energy Association. Statements about more recent setback increases.
E.22: Health, Hazard and Quality of Life Near Wind Power Installations: How
Close is Too Close? By Nina Pierpont, MD, PhD. An analysis of health risks near
CWECS facilities.
E.23: Stafford Citizens Wind Committee Report.
E.24: Letter to the Bethany Wind Committee. By Douglas Beattie. An analysis of
avian risk to the area.
E.25: Letter from landowners near a CWECS facility by Julian & Jane Davis.
E.26: Putting Wind Power's Effect on Birds in Perspective by Mick Sagrillo. An
25 January 2007
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analysis of avian impact.
E.28: Why Avian Impacts are a Concern in Wind Energy Development by Gerald Winegrad, American Bird Conservancy. An analysis of avian impact.
E.29: Letter from David Stetzer of Stetzer Electric. An analysis of ground current and its possible impact on people and animals.

F.1: Letter sent to 18 Landowners in Stafford by Arthur J. Giacolone. A legal
opinion that turbines may constitute a 'private nuisance.'
F.2: Amended and Restated Lease for Construction of Wind Turbine Generators. A sample lease agreement from the Maple Ridge project.
F.3: Neighbor Agreement and Grant of Easements. A sample 'nuisance payment'
agreement from the Maple Ridge project.
F.4: Siting Wind Farms in New York: Applicability of the Relaxed Public Utility Standard by Patricia E. Salkin and Robert Burgdorf. An analysis of the potential
for declaring CWECS facilities to be public utilities for zoning purposes.

G.1: Guidelines for Agricultural Mitigation for Windpower Projects by NYS
Department of Agriculture and Markets. A set of best practices for preserving agricultural land throughout the construction process.
G.2: Wind Energy Economics in the State of Washington by Glenn R. Schleede.
An analysis of cost/benefits to an area when a wind facility moves in.
G.3: Golisano's Numbers by Tom Golisano. An analysis of the profitability of commercial wind facilities.
G.4: News Article: Invenergy officials dispute Golisano Numbers. A rebuttal by
Invenergy, a CWECS developer.
G.5: News Article: Questioning Property Values. An example of a town board requiring a property value protection plan as part of a proposed CWECS facility.
G.6: Wind Turbine Land Leases and Options. A client briefing note from Stamp,
Jackson and Proctor. Guidelines for landowners in dealing with CWECS developers.
G.7: Letter from Noble Environmental to residents in the Town of Altona. A
sample letter requesting relaxed setbacks from neighboring properties.
G.8: Local Reaction to the Eco-Northwest "Economic" Study of Wind Farms. A
study review by the Preservation League of New York State, analyzing Zilkha's economic study prepared for the Kittitas Valley; pointing out flaws to look for.
G.9: Canastota Wind Power Property Value Assurance Plan. A sample property
value assurance agreement.
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G.10: Testimony of Russell Bounds, Banking and Mortgage Expert. The deposition of a mortgage expert on the probability of property value changes following a
CWECS installation.
G.11: Tilting at Windmills: the Economics of Wind Power by Professor David
Simpson of the David Hume Institute. An economic analysis of CWECS projects in the
UK.
G.12: US Title 26, 168: Accelerated Cost Recovery System. Rules for applying
MACRS to CWECS facilities.
G.13: Letter to M. Stolzenburg from NYSERDA. Verifying landowner and town
payments can be and are contracted for a specified number of years.
G.14: Danish Wind: Too Good to be True? By David J. White. An analysis of the
overall effectiveness of wind power in Denmark.
G.15: Why Should Minnesotans Subsidize the Burning of Poultry Manure? By
David Morris. Testimony for wind operations in Minnesota.
G.16: Electricity Output from the Maple Ridge Windplant; July, August,
September 2006 by Richard Bolton, Environmental Compliance Alliance. An analysis of actual electrical output.
G.17: Wind Makes Food Retailers Greener by Janet Raloff. Includes some basic
information, validated elsewhere, about the extra cost of wind power.
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J) Committee Background
Francis Ashley (Chair): a resident of Bethany for over thirty-seven years, Francis is a
retired financial executive with a BS in Accounting and experience in public accounting, not-for profit organizations, manufacturing and petroleum distribution. His community service includes several terms on the Pavilion Central School Board of Education as well two terms as assessor for the Town of Bethany; he has also been active
as a Little League baseball coach.
Steven Breckenridge: a resident of Bethany for fifty-one years, Steven is currently
Warehouse Supervisor for Oatka Milk Cooperative in Batavia and has served four
years on the Batavia City Council. He has two grown daughters, both schoolteachers.
Geoffrey A. Briggs: a resident of Little Canada for thirty-six years, Geoff is a retired
Junior-Senior High School Earth Science teacher; a science writer, curriculum writer, and consultant for The New York State Education Department; and an American
Meteorological Society Atmospheric Education Resource Agent. His research includes many interviews of local residents at Tug Hill, Wethersfield and others; he has
produced a 28-minute DVD of interviews regarding the effects of turbines on nearby
residents. Geoff is a former President of the Genesee County Landmark Society and
currently sits on the Black Rock Watershed committee.
Ramon J. Cipriano: a resident of East Bethany for fifty-two years, Ray received his
MS and PhD in Atmospheric Science from State University of New York at Albany,
adding research credentials to his teaching certifications B.A. Physics and M.S. Secondary Education, Physics from State University of New York at Geneseo. Ray served
with the US Army at NATO Supreme Headquarters in Belgium from 1969-1971. He is
active with the Bethany Fire Department and a volunteer for LeRoy Ambulance, as
well as serving on the Bethany Planning Board and Assessors Review Board.
Loy Ellen Gross: a resident of Little Canada for nine years, Loy is a computer consultant by trade with experience in a wide variety of technology. Relevant experience includes ten years as Marketing Director for a technology firm, newspaper editor in Niagara Falls and technical writer for several publishers of training material. Her research on commercial wind turbines spans at least two years. She is a mother of two,
active in the local church and the PTO; as well as a member or former member of the
Wyoming County Chamber of Commerce, GO-Art Grant Advisory Committee, Greenpeace, World Wildlife Fund, Sierra Club and the Trust for Public Land.
Jim Hinkson: a resident of Bethany for eighteen years, Jim works for Gottogo Electric
in customer service, inside sales, inventory maintenance, and billing/receiving. Gottogo has and does work with distributors that provide materials (primarily cable) to
some wind farms. He is a former member of the Bethany Fire Department.
Paul A Lewis: a resident in Bethany for over fifty-seven years, Paul has a degree in
Mechanical Engineering and retired in 2005 as Director of Inspection Services at
Constellation Energy's Ginna Station Nuclear plant. Paul is the Quality Inspection
Services Operations Manager for the Rochester facility and Director of Nuclear Services for all plants in the US. His involvement with wind turbines has led to many
hours of research over the past two years. Paul has a wife and one son and is active
as the Scoutmaster for Boy Scout Troop 650 and active in the church as well as many
other business and community organizations.
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K) Acknowledgments / Signoff
The committee would like to thank the following for their services:
Town of Bethany
Town of Lowville
Chris and the Vestas wind turbine crew at Maple Ridge
Residents near the Maple Ridge facility
Douglas Beattie, local avian expert
Anne Britton, We Oppose Windfarms
Debbie Douglas, Bethany Town Clerk, for putting up with Loy
Lou Gayton, Town of Bethany Supervisor, construction and road expertise
Daniel E. Gross, resident, for continuity editing of the report
Joe Kushner, Supervisor, Town of Eagle, for sharing his experience
Jeffrey Pfaff, independent electrical engineer from LeRoy
Nina Pierpont, MD, PhD, for interviews and use of her research papers
Scott Rowland, VP Construction and Engineering, UPC Wind Partners
Chris Swartley, UPC Wind Partners
And many others. This report is factual to the best of our knowledge on the date it
was completed.

Respectfully submitted,
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ADAMS BROADWELL JOSEPH & CARDOZO
DANIEL L. CARDOZO
CHRISTINA M. CARO
YAIR CHAVER
SARA F. DUDLEY
THOMAS A. ENSLOW
ANDREW J. GRAF
TANYA A. GULESSERIAN
KYLE C. JONES
RACHAEL E. KOSS
NIRIT LOTAN
CAMILLE G. STOUGH

A PROFESSIONAL CORPORATION

ATTORNEYS AT LAW
520 CAPITOL MALL, SUITE 350

SO. SAN FRANCISCO OFFICE
601 GATEW AY BLVD., SUITE 1000
SO. SAN FRANCISCO, CA 94080

SACRAMENTO, CA 95814-4721
___________

TEL:
FAX:

(650) 589-1660
(650) 589-5062

TEL: (916) 444-6201
FAX: (916) 444-6209
kjones@adamsbroadwell.com

MARC D. JOSEPH
Of Counsel

July 8, 2019

Via Overnight Mail and Electronic Mail
Ms. Amy Dutschke, Regional Director
Bureau of Indian Affairs, Pacific Regional Office
2800 Cottage Way
Sacramento, CA 95825
Amy.dutschke@bia.gov
Via Electronic Mail Only
Harold Hall, Acting Chief
Division of Environmental, Cultural Resource Management and Safety
Bureau of Indian Affairs
Harold.hall@bia.gov
Re: Comments on the Draft Environmental Impact Statement for the
Campo Wind Project with Boulder Brush Facilities
Dear Ms. Dutschke and Mr. Hall:
We are writing on behalf of Citizens for Responsible Wind Energy to provide
comments on the May 2019 Draft Environmental Impact Statement (“DEIS”)
prepared by DUDEK for the Bureau of Indian Affairs (“BIA”), pursuant to the
National Environmental Policy Act (“NEPA”),1 for the lease agreement between the
Campo Band of Diegueño and Terra-Gen Development Company LLC (“Campo
Lease”) for the Campo Wind Project with Boulder Brush Facilities (“Project”).2

42 U.S.C. §§ 4321 et seq.
Bureau of Indian Affairs, Draft Environmental Impact Statement for the Campo Wind Project with
Boulder Brush Facilities, (May 2019), p. 1 (hereafter “DEIS”).
1
2
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The Project proposes to develop, construct, operate and ultimately
decommission a renewable energy generation facility on land within the boundary
of the Campo Indian Reservation in Eastern San Diego County, California. The
Campo Wind Project consists of both the Campo Wind Facilities on land within the
Reservation and the Boulder Brush Facilities on adjacent private lands within the
Boulder Brush Boundary. The Project includes up to 60 wind turbines, each
approximately 4.2 megawatts in capacity and approximately 586 feet in total
height, access roads, electrical collection and communication system, project
collector substation, operations and maintenance facility, meteorological towers,
water collection and septic system, temporary concrete batch plant, temporary
staging areas, on-reservation portion of the generation tie line (“gen-tie line”), and
boulder brush facilities, which include a portion of the gen-tie line, a high-voltage
substation, a switchyard, and access roads).
As explained in these comments, the DEIS fails to comply with NEPA’s basic
requirement to act as an “informational document.” It is devoid of meaningful
details upon which the public and decisionmakers can adequately assess the
Project’s significant impacts. The DEIS fails by (1) segmenting the Campo Wind
Project from the Boulder Brush Facilities, (2) lacking a sufficient discussion of
alternatives, (3) failing to describe all Project components, (4) failing to accurately
describe the affected environment, and (5) not disclosing, analyzing, or discussing
mitigation for Project impacts. Because of these shortcomings, the DEIS is deficient
as a matter of law and its determinations that it properly identifies and mitigates
the Project’s significant impacts are arbitrary and capricious, rendering the
document inadequate for purposes of compliance with NEPA.

G-1
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G-2

For each of these reasons, the BIA may not approve the Project until a
revised environmental review document is prepared and re-circulated for public
review and comment.
We reviewed the DEIS, its technical appendices, and the reference documents
with the assistance of biologist Scott Cashen, biologist Dr. Shawn Smallwood and
technical consultants from Soil Water Air Protection Enterprise (“SWAPE”).3 Mr.
Scott Cashen, Letter from Scott Cashen to Kyle C. Jones, Comments on the Draft Environmental
Impact Statement for the Campo Wind Project (July 3, 2019) (hereafter “Cashen Comments”)
Exhibit A; Shawn Smallwood, PhD, Letter from Shawn Smallwood to Kyle C. Jones: Campo Wind
Project (July 1, 2019) (hereafter, “Smallwood Comments”), Exhibit B; Matt Hagemann, P.G., C.Hg
and Kaitlyn Heck, Comments on the Campo Wind Project with Boulder Brush Facilities, (July 1,
3
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Cashen, Dr. Smallwood, and SWAPE provide substantial evidence of potentially
significant effects that have not been adequately disclosed, analyzed, or mitigated.
Mr. Cashen’s, Dr. Smallwood’s, and SWAPE’s technical comments are attached
hereto and are hereby submitted to the BIA, in addition to the comments in this
letter. The BIA must respond to these consultants’ comments separately and
individually.4
I.
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STATEMENT OF INTEREST

Citizens for Responsible Wind Energy is an unincorporated association of
individuals and labor organizations with members who may be adversely affected
by the potential public and worker health and safety hazards and environmental
and public service impacts of the Project. The association includes San Diego
County residents and California Unions for Reliable Energy (“CURE”) and its
members and families and other individuals that live, recreate and/or work in San
Diego County (collectively “Citizens”).
Citizens supports the development of clean, renewable energy technology,
including the use of wind power generation, where properly analyzed and carefully
planned to minimize impacts on public health and the environment. Wind energy
projects should avoid impacts to sensitive species and habitats, water resources,
and public health, and should take all feasible steps to ensure unavoidable impacts
are mitigated to the maximum extent feasible. Only by maintaining the highest
standards can energy supply development truly be sustainable.
The individual members of Citizens and the members of the affiliated labor
organizations, including Mr. Doyle Mills, live, work, recreate and raise their
families in San Diego County. They would be directly affected by the Project’s
environmental and health and safety impacts. Individual members may also work
constructing the Project itself. They will be first in line to be exposed to any health
and safety hazards that may be present on the Project site. Mr. Mills and other
members each have a personal interest in protecting the Project area from
unnecessary, adverse environmental and public health impacts.

2019) (hereafter “SWAPE Comments”) Exhibit C. Materials cited will be provided on a separate
storage device in the mailing of these comments.
4 Appalachian Mountain Club v. Brinegar 394 F.Supp. 105 (D.N.H. 1975).
4646-009j
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The organizational members of Citizens and their members also have an
interest in enforcing environmental laws that encourage sustainable development
and ensure a safe working environment for the members that they represent.
Environmentally detrimental projects can jeopardize future jobs by making it more
difficult and more expensive for industry to expand in the County, and by making it
less desirable for businesses to locate and people to live and recreate in the County,
including the Project vicinity. Continued degradation can, and has, caused
construction moratoriums and other restrictions on growth that, in turn, reduces
future employment opportunities.
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Finally, the organizational members of Citizens are concerned with projects
that can result in serious environmental harm without providing countervailing
economic benefits. NEPA provides a balancing process whereby economic benefits
are weighed against significant impacts to the environment. It is in this spirit we
offer these comments.
II.

THE DEIS FAILS TO SATISFY NEPA’S PURPOSE AND GOALS

NEPA requires that agencies take a “hard look” at the environmental
consequences of a proposed action.5 A hard look is defined as a “reasoned analysis
containing quantitative or detailed qualitative information.”6 The level of detail
must be sufficient to support reasoned conclusions by comparing the amount and
the degree of the impact caused by the proposed action and the alternatives.7 An
EIS must provide a “full and fair discussion of significant environmental impacts
and shall inform the decision-makers and the public of the reasonable alternatives
that would avoid or minimize adverse impacts or enhance the quality of the human
environment.”8 “General statements about ‘possible’ effects and ‘some risk’ do not
constitute a ‘hard look’ absent a justification regarding why more definitive
information could not be provided.”9 “[L]ack of knowledge does not excuse the
Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 350 (1989); Dubois v. U.S. Dep’t of
Agric., 102 F.3d 1273, 1284 (1st. Cir. 1996); see also South Fork Band Council Of Western Shoshone
Of Nevada v. U.S. Dept. of Interior, 588 F.3d 718, 727 (9th Cir. 2009) [“NEPA requires that a hard
look be taken, if possible, before the environmentally harmful actions are put into effect”].
6 BIA, Indian Affairs National Environmental Policy Act (NEPA) Guidebook, (Aug. 2012), p. 19
(hereafter “NEPA Guidebook”).
7 See 40 C.F.R. § 1502.1.
8 40 C.F.R. § 1502.1.
9 Neighbors of Cuddy Mountain v. U.S. Forest Service, 137 F.3d 1372, 1380 (9th Cir. 1998).
5
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preparation of an EIS; rather it requires [the agency] to do the necessary work to
obtain it.”10
NEPA review makes information on the environmental consequences of a
proposed action available to the public, which may then offer its insight to assist the
agency’s decision-making.11 An EIS is more than just a disclosure device, however;
it is an “action-forcing device” which ensures that NEPA’s requirements are infused
into the ongoing programs and actions of the federal government.12 An EIS must
provide a full and fair discussion of every significant impact, as well as inform
decision-makers and the public of reasonable alternatives which would avoid or
minimize adverse impacts.13 The impacts analysis must include a discussion of the
relationship between short-term uses of the environment and the maintenance and
enhancement of long-term productivity, and any irreversible or irretrievable
commitments of resources which would be involved in the proposal should it be
implemented.14 The discussion of impacts must include both “direct and indirect
effects (secondary impacts) of a proposed project.”15 The agency need not speculate
about all conceivable impacts, but it must evaluate the reasonably foreseeable
significant effects of the proposed action.16 In this context, reasonable foreseeability
means that “the impact is sufficiently likely to occur that a person of ordinary
prudence would take it into account in reaching a decision.”17
In addition to a scientifically defensible analysis of project impacts, an EIS
must also include a discussion of “appropriate mitigation measures not already
included in the proposed action or alternatives.”18 An EIS is not complete unless it
contains “a reasonably complete discussion of possible mitigation measures.”19
Mitigation includes “avoiding the impact altogether by not taking a certain action or

National Parks & Conservation Association v. Babbitt, 241 F.3d 722, 733 (9th Cir. 2001), abrogated
on other grounds by Monsanto Co. v. Geertson Seed Farms, 2010 WL 2471057, 12 (U.S.) (U.S., 2010)
[An injunction should issue only if the traditional four-factor test is satisfied].
11 See Robertson, 490 U.S. at 350; Dubois, 102 F.3d at 1284.
12 40 C.F.R. § 1502.1.
13 Id.
14 Id. at § 1502.16.
15 Id. at § 1502.16 subd. (b); see also Sierra Club v. Marsh, 976 F.2d 763, 767 (1st Cir. 1992).
16 Sierra Club v. Marsh, 976 F.2d at 767.
17 Id; see also Dubois v. Dept. of Agriculture, 102 F.3d 1273, 1286 (1st Cir. 1996).
18 40 C.F.R. § 1502.14 subd. (f).
19 Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 352 (1989).
10
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parts of an action.”20 It also includes “minimizing impacts by limiting the degree or
magnitude of the action and its implementation.”21 The mandate to thoroughly
evaluate all feasible mitigation measures is critical to NEPA’s purposes. 22 Hence, a
“perfunctory description” or a “mere listing” of possible mitigation measures is not
adequate to satisfy NEPA’s requirements.23 The fact individual harms are
somewhat uncertain due to limited understanding of the Project characteristics and
baseline conditions does not relieve BIA of the responsibility under NEPA to discuss
mitigation of reasonably likely impacts at the outset.24
Finally, an EIS should be “concise, clear, to the point, and supported by
evidence that the agency has made the necessary environmental analyses.”25 A
concise and clear EIS that is supported by evidence ensures that federal agencies
are informed of environmental consequences before making decisions and that the
information is available to the public.26 As the Council on Environmental Quality
(“CEQ”) explains in its regulations, “[e]nvironmental impact statements shall serve
as the means of assessing the environmental impact of proposed agency actions,
rather than justifying decisions already made.”27

G-5
Cont.

The DEIS for the proposed Project fails to comply with these basic
requirements. The DEIS inappropriately segments the Project and fails to include a
robust discussion of alternatives. In addition, the BIA fails to take a hard look at
all of the Project’s impacts. As a result, the DEIS precludes a meaningful analysis
of the Project, and the BIA must revise and recirculate the DEIS for public review
and comment before making a decision.
III.

THE DEIS FAILS AS AN INFORMATIONAL DOCUMENT

The purpose of NEPA is to ensure that every federal agency prepares an EIS
for major federal actions significantly affecting the quality of the human
40 C.F.R. § 1508.20 subd. (a).
Id. at subd. (b).
22 Id. at § 1500.1 subd. (c).)
23 Neighbors of Cuddy Mountain, 137 F.3d at 1380; Idaho Sporting Cong. v. Thomas, 137 F.3d 1146,
1151 (9th Cir. 1998).
24 See South Fork Band Council of Western Shoshone of Nevada, 588 F.3d at 727, citing National
Parks, 241 F.3d at 733.
25 Id.
26 Inland Empire Pub. Lands Council v. U.S. Forest Serv., 88 F.3d 754, 758 (9th Cir. 1996).
27 40 C.F.R. § 1502.2 subd. (g).
20
21
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environment.28 An EIS must provide a “full and fair discussion of significant
environmental impacts and shall inform the decision-makers and the public of the
reasonable alternatives that would avoid or minimize adverse impacts or enhance
the quality of the human environment.”29
The DEIS fails to address the magnitude of the impacts that will be posed by
this Project. The Project’s construction and operation will cause numerous impacts
to species. Many of these impacts were not identified, disclosed, analyzed, or
mitigated in the DEIS.
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Mr. Cashen and Dr. Smallwood note numerous instances where the DEIS
and appendices reference outdated, incomplete, or inaccurate studies:
•

Avian field surveys and risk assessment data was not provided,30

•

Some avian studies are not scheduled to be completed until later this year,31

•

Survey reports from avian field studies, vegetation studies, and raptor nest
search results are not provided,32

•

Eagle nest surveys are outdated, and results from those surveys are not
provided.33

Despite claims that the DEIS considered all special-status plants and
animals on the site, many special-status species were not considered in the DEIS.
Dr. Smallwood notes that BIA found “western spadefoot, tricolored blackbird,
merlin, American kestrel, prairie falcon, peregrine falcon, Lawrence’s goldfinch,
olive-sided flycatcher, willow flycatcher, Cooper’s hawk, sharp-shinned hawk,
osprey, turkey vulture, golden eagle, northern harrier, white-tailed kite, red-tailed
hawk, Swainson’s hawk, red-shouldered hawk, ferruginous hawk, Harris’s hawk,
broad-winged hawk, barn owl, great-horned owl, long-eared owl, western screechowl, Costa’s hummingbird, Allen’s hummingbird, yellow-billed magpie, horned lark,
42 U.S.C. § 4332; 40 C.F.R. § 1501.
40 C.F.R. § 1502.1.
30 Cashen Comments, pp. 16-18.
31 Cashen Comments, pp. 16-18.
32 Cashen Comments, pp. 16-18.
33 Smallwood Comments, p. 3.
28
29
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whimbrel, loggerhead shrike, bank swallow, Vaux’s swift, black swift, California
gull, oak titmouse, brant, common yellowthroat, yellow warbler, Nuttall’s
woodpecker, Lewis’s woodpecker, cactus wren (if coastal variety), marsh wren (if
Clark’s), Bell’s sparrow, rufous-crowned sparrow (if Southern California
subspecies), savannah sparrow (if large-billed variety), and vesper sparrow (if
Oregon subspecies),” but the DEIS does not analyze impacts to these birds.34
Similarly, Mr. Cashen provides evidence that the special-status plants Jacumba
milkvetch, desert beauty, sticky gerea, southern jewelflower, and Tecate tarplant
are present in the area, but were not evaluated.35 Mr. Cashen also found numerous
special-status animals present, including western spadefoot, Blainville’s horned
lizard, pocketed free-tailed bat, western mastiff bat, Townsend’s big-eared bat,
hoary bat, western yellow bat, long-eared myotis, western small-footed myotis,
fringed myotis, San Diego black-tailed jackrabbit, San Diego desert woodrat, and
San Diegan tiger whiptail.36

G-8
Cont.

The DEIS thus fails to provide all information to inform the public and
decision-makers of the Project’s impacts by leaving out discussions of entire species
that could be impacted by its construction and operation. The DEIS must be
withdrawn and recirculated with studies conducted and made publicly available
that document Project impacts to all these species.

G-9

IV.

THE DEIS MUST ACCURATELY DESCRIBE THE PROPOSED
ACTION

A complete and consistent description of the proposed action is necessary for
the public and decision-makers to understand the effects of the proposed action.37 A
clear description results in more focused and meaningful public input and BIA
participation, a more complete identification of issues, development of reasonable
alternatives, sound analysis and interpretation of effects, focused analysis, and a
sound and supportable decision.38

Smallwood Comments, p. 8.
Cashen Comments, pp. 17-18.
36 Cashen Comments, p. 18.
37 See 40 C.F.R. § 1502.15; see also State of Cal. v. Block, 690 F.2d 753. 761 (9th Cir. 1982) [starting
point for analysis of whether a “critical decision” with respect to site development is “to describe
accurately the ‘federal action’ being taken”].
38 40 C.F.R. § 1508.14.
34
35
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It follows that information in the DEIS that is incomplete and/or inaccurate
will skew the environmental consequences analysis and prevent informed public
input. Courts have held that “[w]here the information in the initial EIS was so
incomplete or misleading that the decisionmaker and the public could not make an
informed comparison of the alternatives, revision of an EIS [was] necessary to
provide a reasonable, good faith, and objective presentation of the subjects required
by NEPA.”39

G-10
Cont.

Finally, where mitigation measures would, themselves, cause significant
environmental impacts, NEPA requires an evaluation of those secondary (indirect)
impacts.40
A.

Access Roads

The DEIS does not include a map of all the access roads that would be
constructed or modified for the Project.41 It does contain a disturbance map, which
presumably contains roads, but fails to provide sufficient information for a reader to
determine the impacts of road construction.42 Existing roads would be widened but
no description of the width of these existing roads exists, leaving the reader
uninformed as to the amount of land that would be disturbed.43 The DEIS is also
inconsistent with descriptions of vegetation removal around roads, describing it as
six feet in some areas, but noting a San Diego County requirement to manage 20
feet of vegetation elsewhere.44 The DEIS never discloses the methods by which
roads will be constructed.45 This leaves the public unable to ascertain the full
amount of land that will be disturbed and any impacts that this disturbance will
create.

Natural Res. Def. Council v. U.S. Forest Serv., 421 F.3d 797, 811 (9th Cir. 2005), citing Animal Def.
Council v. Hodel, 840 F.2d 1432, 1439 (9th Cir. 1988).
40 40 C.F.R. § 1502.16(h).
41 Cashen Comments, p. 7.
42 Cashen Comments, p. 7.
43 Cashen Comments, p. 7.
44 Cashen Comments, p. 7.
45 Cashen Comments, p. 7.
39
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B.

Meteorological Towers

The DEIS states that the Project will include three permanent meteorological
towers including lattice structures, fencing, and lighting that have the potential to
impact species.46 The DEIS does not depict where these towers are, preventing
anyone from being able to evaluate their impacts, which may increase if located
near turbines.47 The siting of the meteorological towers also may not be consistent
with United States Fish and Wildlife Service (“USFWS”) recommendations since
there is no reference to more than one recommendation from USFWS in the DEIS.48
C.

Water Line

The DEIS states that the Project’s Operations and Maintenance Facility
would receive water via a water line but fails to disclose the route of the line or
address any impacts from installation of the water line.49
D.

G-13

Grading Plan

The DEIS fails to describe plans for excavating and dumping soils during
construction, despite recognizing the need to do so.50 The Project’s plan to excavate
and dump soils must be described with a description of methods included for
stabilizing the soils following excavation to avoid erosion impacts and plans for
dumping soils.51
E.

G-12

G-14

Decommissioning

The DEIS describes Project decommissioning in vague terms, stating that it
is subject to the terms of the Campo Lease, which was not provided to the public.52
The DEIS states that the Campo Lease may include revegetation, which leaves
open the possibility that it may not include revegetation at all.53 The standards by
Cashen Comments, pp.7-8.
Cashen Comments, pp.7-8.
48 Cashen Comments, pp. 7-8.
49 Cashen Comments, p. 8.
50 Cashen Comments, pp. 8-9.
51 Cashen Comments, pp. 8-9
52 Cashen Comments, p. 9.
53 Cashen Comments, p. 9.
46
47
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which revegetation would occur are not provided.54 The DEIS requires revegetation
with local seed sources if feasible but there is no identification in the DEIS as to
what will happen if revegetation efforts with local seed sources is infeasible.55 No
mitigation measure is identified to require revegetation.56
The DEIS fails to describe several components of the Project, which is
necessary for the public and decision makers to understand the effects of the
Project. Therefore, the DEIS fails to serve its purpose as an informational
document. The DEIS must be withdrawn and recirculated with this information
included.
V.

G-15
Cont.

THE DEIS FAILS TO CONSIDER A REASONABLE RANGE OF
ALTERNATIVES
A. The Purpose and Need Statement is Arbitrarily Narrow and
Precludes a Sufficient Alternatives Analysis

An EIS must briefly describe the underlying purpose and need to which the
agency is responding in proposing the alternatives, including the Proposed Action. 57
The BIA’s NEPA Guidebook mandates that the EIS must address the purpose and
need of the action.58 The “need” for the action is the underlying issue the BIA is
addressing with the action.59 Clearly distinguishing the purpose and the need
clarifies for the public and decision-makers why the agency is proposing to spend
large amounts of taxpayers’ money, while at the same time causing significant
environmental impacts.60 The Ninth Circuit explains that “an agency cannot define
its objectives in unreasonably narrow terms,” and other courts have found that an
unreasonably narrow objective renders an EIS a foreordained formality due to a
lack of robust alternatives.61
Cashen Comments, p. 10.
Cashen Comments, p. 9.
56 Cashen Comments, p. 9.
57 40 C.F.R. § 1502.13.
58 40 C.F.R. § 1502.13.
59 NEPA Guidebook, p. 18.
60 Ronald E. Bass et al., The NEPA Book 89 (2d. ed. 2001).
61 National Parks & Conservation Ass’n v. Bureau of Land Management, 606 F.3d 1058 (9th Cir.
2010), quoting City of Carmel-By-The-Sea v. United States Dep't. of Transp., 123 F.3d 1142, 1155
(9th Cir. 1997); Citizens Against Burlington, Inc. v. Busey, 938 F.2d 190, 198 (D.C. Cir. 1991).
54
55
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While the courts have given agencies deference to define the purpose and
needs of a project, that deference is not unlimited.62 A statement of purpose and
need must meet a reasonableness standard.63 The statutory objectives of an action
serve as a guide to determine reasonableness of a statement of purpose and need.64
a. The DEIS’ Purpose and Need Statement
The DEIS states that the purpose and need of the proposed action is to
authorize the lease agreement to develop the Project.65 This arbitrarily narrow
purpose and need statement prevents any alternative that is not the previously
agreed to development from being discussed and promotes the developer’s objectives
over NEPA’s requirements to inform decision-makers about a reasonable range of
alternatives. By limiting purpose and need statements for leases subject to BIA
approval to the existing contents of a proposed lease, the BIA distorts the EIS from
an analytical tool to allow the public to weigh impacts of a proposed action into
rubber-stamped document to satisfy a developer’s needs. It is unreasonable to
narrow the statement to one that precludes any action other than what is in the
proposed lease. In doing so, the BIA is wasting taxpayer resources with nothing to
gain from the analysis.
b. The DEIS Cannot Cite Agency Regulations to Justify an
Impermissibly Narrow Purpose and Need Statement
The DEIS attempts to justify a narrow purpose and need statement by
suggesting that “in reviewing a proposed lease, the BIA will defer to the
landowners’ determination that the lease is in their best interest to the maximum
extent possible.”66 First, the BIA misstates its own lease regulations. BIA
regulations identify four types of leases: agricultural, residential, business, and
wind and solar leases. The regulations only allow for deference as to whether a
lease is in a tribe’s best interest for agricultural leases. For wind and solar leases,
the BIA only defers to a tribe’s determination whether the duration of the lease and
compensation for the lease are in its best interest, not the overall lease generally.
Thus, the DEIS misstates the BIA’s regulations and impermissibly uses that
Westlands Water Dist. v. U.S. Dept. of Interior, 376 F.3d 853, 866 (9th Cir. 2004).
Id.
64 Id.
65 DEIS, p. 1.
66 DEIS, p. 1.
62
63
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misstatement as justification for a narrow purpose and need statement. The BIA’s
lease regulations do not allow it to narrowly define the purpose and need of a
project for which a lease is made.
Second, a lead agency cannot cite regulations interpreting its own leasing
statute as a reason for failing to abide by the separate statutory requirements of
NEPA, especially since NEPA requires a lead agency to consider reasonable
alternatives that are not within the jurisdiction of the lead agency.67 The limited
purpose and need statement would preclude complying with the CEQ requirements
by limiting analysis to BIA jurisdiction.
c. 25 U.S.C. § 415 (a) Does Not Provide Statutory Objectives to Make
a Narrow Purpose and Need Statement Reasonable
The DEIS states that the BIA must determine that adequate consideration
has been given to the factors of 25 U.S.C. § 415 (a), the federal statute for leasing
restricted Indian lands. This section requires that consideration be given to “the
relationship between the use of the leased lands and the use of neighboring lands;
the height, quality, and safety of any structures or other facilities to be constructed
on such lands; the availability of police and fire protection and other services; the
availability of judicial forums for all criminal and civil causes arising on the leased
lands; and the effect on the environment of the uses to which the leased lands will
be subject.”68 The statutory objectives include a requirement that the Secretary
perform a robust analysis of a range of topics that are typically covered in an EIS.
Likewise, the purpose and need statement of an EIS should be as broad as
reasonably possible to ensure that adequate consideration of the factors of 25 U.S.C.
§ 415(a) are met, instead of the narrow statement relied on in the DEIS. By failing
to do so, the BIA has failed to demonstrate compliance with the leasing statute and
NEPA.
The DEIS’ purpose and need statement is unreasonably narrow, precluding
discussion of a reasonable range of alternatives, rendering the DEIS’ alternatives
analysis arbitrary and capricious. A revised purpose and need statement, focused
on the purpose and need of a renewable energy project, is required for the DEIS to
comply with NEPA.

67
68

40 C.F.R. § 1502.14 subd. (c).
25 U.S.C. § 415 subd. (a).
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B. Reasonable Alternatives Omitted from Analysis
Under NEPA, federal agencies must consider alternatives to their proposed
actions as well as their environmental impacts.69 The alternatives analysis has
been called the “linchpin” of the Environmental Impact Statement.70
An EIS must “[r]igorously explore and objectively evaluate all reasonable
alternatives, and for alternatives which were eliminated from detailed study, briefly
discuss the reasons for their having been eliminated.”71 It is “absolutely essential to
the NEPA process that the decisionmaker be provided with a detailed and careful
analysis of the relative environmental merits and demerits of the proposed action
and possible alternatives, a requirement that courts have characterized as ‘the
linchpin of the entire impact statement.’”72 This is particularly true in cases where
there may be “unresolved conflicts concerning alternative uses of available
resources.”73
The alternative discussion must include not only primary alternatives, i.e.,
substitutes for the agency’s proposed action that accomplish the action in another
manner, but also secondary alternatives, which are means of carrying out the action
in a different manner.74 The range of alternatives to be discussed is governed by a
“rule of reason.” Agencies have a duty “to study all alternatives that appear
reasonable and appropriate for study . . ., as well as significant alternatives
suggested by other agencies or the public during the comment period.”75
Reasonable alternatives are those that may be feasibly carried out based on
technical, economic, environmental, and other factors. It is well established that an
alternative is not infeasible merely because the project proponent does not like it or
40 CFR § 1502.14.
Monroe County Conservation Council, Inc. v. Volpe (2d Cir. 1972) 472 F.2d 693.
71 40 C.F.R. § 1502.14 sub.d (a).
72 NRDC v. Callaway, 524 F.2d 79, 92 (2d Cir. 1975) (citation omitted); see Silva v. Lynn, 482 F.2d at
1285; All Indian Pueblo Council v. United States, 975 F.2d 1437, 1444 (10th Cir. 1992) [a thorough
discussion of the alternatives is “imperative”].
73 See 42 U.S.C. § 4332 subd. (2)(E); California v. Block, 690 F.2d 753, 766-767 (9th Cir. 1982).
74 See Methow Valley Citizens Council v. Regional Forester, 833 F.2d 810 (9th Cir. 1987), rev’d on
other grounds, 490 U.S. 332 (1989); see also Mandelker, NEPA Law and Litigation (2d ed., rel. 8,
2000).
75 Roosevelt Campobello Int'l Park Comm’n v. United States EPA, 684 F.2d 1041, 1047 (1st Cir. 1982)
(quotations omitted); City of Carmel-By-The-Sea v. U.S. Dept. of Transp., 95 F.3d 892, 903 (9th Cir.
1996).
69
70
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is not capable of implementing it.76 “The ‘existence of a viable but unexamined
alternative renders an environmental impact statement inadequate.’”77
Alternatives outside of an agency jurisdiction must still be analyzed if they are
reasonable, as the EIS may serve as a basis for modifying implementing policies.78
If an EIS is prepared in connection with an application for a permit or other
federal approval, the EIS must rigorously analyze and discuss alternatives that are
“reasonable.” “Reasonable alternatives include those that are practical or feasible
from the technical and economic standpoint and using common sense, rather than
simply desirable from the standpoint of the applicant.”79 Courts have shown little
reluctance in striking down EISs that fail to include a thorough discussion of
reasonable, less environmentally damaging alternatives.80 Finally, an EIS must
include a discussion of “natural or depletable resource requirements and
conservation potential of various alternatives and mitigation measures.”81
1.

G-17
Cont.

The DEIS Improperly Eliminated Primary Alternatives Due to
the Impermissibly Narrow Purpose and Need Statement

The DEIS’ reliance on an impermissibly narrow purpose and need statement
improperly caused the BIA to dismiss numerous alternatives without completing
the evaluation required by NEPA. All primary alternatives were rejected by the
BIA due to claimed infeasibility.
First, the DEIS eliminates a mixed solar and wind alternative, suggesting
that the developer would not be willing to develop solar.82 This violates NEPA’s
requirement that alternatives cannot be deemed infeasible simply because the
See CEQ, Forty Most Asked Questions Concerning CEQ’s NEPA Regulations (1981), question No.
2(a), 46 Fed.Reg. 18026, 18027 (March 23, 1981).
77 Resources Ltd. v. Robertson, 35 F.3d 1300, 1307 (9th Cir. 1993), quoting Idaho Conservation
League v. Mumma, 956 F.2d 1508, 1519 (9th Cir. 1992); see Grazing Fields Farm v. Goldschmidt, 626
F.2d 1068, 1072 (1st Cir. 1980) [Even the existence of supportive studies and memoranda contained
in the administrative record but not incorporated in the EIS cannot “bring into compliance with
NEPA an EIS that by itself is inadequate”].
78 See Forty Most Asked Questions Concerning CEQ's [NEPA] Regulations at Question 2a.
79 Forty Most Asked Questions Concerning CEQ's [NEPA] Regulations at Question 2a.
80 See, e.g., Marble Mountain Audubon Society v. Rice, 914 F.2d 179 (9th Cir. 1990); Dubois v. U.S.
Dept. of Agriculture, 102 F.3d 1273 (1st Cir. 1996).
81 40 C.F.R. § 1502.16 subd. (f), emphasis added.
82 DEIS, p. 24.
76
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project proponent does not like it or cannot implement it.83 The DEIS’ rejection of
this alternative and failure to provide further evaluation of this alternative violates
NEPA.
Second, the DEIS rejects an off-reservation wind project because it cannot be
subject to a lease by the tribe.84 NEPA prohibits rejecting an alternative simply
because BIA would lack jurisdiction over the alternative.85 The DEIS violated
NEPA by rejecting an off-reservation alternative.

G-18
Cont.

Finally, the DEIS rejects distributed generation due to its off-reservation
requirement.86 Like the off-reservation alternative, this was improperly deemed
infeasible due to a lack of BIA jurisdiction. Further, the BIA states conclusory that
distributed generation does not provide benefits to the tribe, without considering
the benefits that local, small-scale renewable energy generation and storage would
have for the tribe.
2.

The DEIS Unreasonably Considers a Limited Range of
Secondary Alternatives

Alternative 1 consists of 60 turbines, whereas Alternative 2 only removes 12
of the turbines from Alternative 1.87 Other alternatives that include a lesser
number of turbines and reduced impacts were not considered.88 Additionally,
Alternative 2 is said to have been designed to reduce impacts to biological resources;
however, the DEIS describes only minimal reduction in disturbed acreage and the
same impacts to species as Alternative 1.89 Therefore, there is no evidence that
Alternative 2 was actually designed to reduce impacts to species.90 NEPA requires
consideration of an alternative that actually reduces impacts, guided by new studies
to replace the deficient ones cited by the DEIS, in order to provide a reasonably
robust alternatives analysis.
See CEQ, Forty Most Asked Questions Concerning CEQ’s NEPA Regulations (1981), question No.
2(a), 46 Fed.Reg. 18026, 18027 (March 23, 1981).
84 DEIS, p. 24.
85 See Forty Most Asked Questions Concerning CEQ's [NEPA] Regulations at Question 2a.
86 DEIS, p. 25.
87 DEIS, p. 23.
88 Cashen Comments, pp. 11-14.
89 Cashen Comments, pp. 11-14.
90 Cashen Comments, pp. 11-14.
83

4646-009j

printed on recycled paper

G-19

July 8, 2019
Page 17
The DEIS includes an impermissibly narrow purpose and need statement
and improperly rejects viable alternatives as infeasible in violation of NEPA.
Courts have routinely rejected an EIS when it contains too few alternatives, like the
one alternative in this DEIS.91 The DEIS here improperly narrows the purpose and
need statement to fit within the BIA’s jurisdiction and improperly tailors secondary
alternatives to the developer’s interests. The DEIS must be withdrawn and
recirculated with feasible alternatives that are designed to actually reduce
environmental effects so that decision-makers and the public can truly evaluate the
Project, as required by NEPA.
VI.

G-20

THE DEIS IMPERMISSIBLY SEGMENTS THE CAMPO WIND
PROJECT FROM THE BOULDER BRUSH FACILITIES

The DEIS impermissibly segments the Campo Wind Project from the offreservation Boulder Brush Facilities by failing to fully analyze those facilities in the
DEIS. Under NEPA, federal agencies must analyze and disclose the impacts of
major Federal actions. Major Federal actions include not only those actions
undertaken by federal agencies, but also “actions with effects that may be major
and which are potentially subject to Federal control and responsibility.”92 This
includes “projects and programs entirely or partly financed, assisted, conducted,
regulated, or approved by federal agencies . . . .”93 Thus, when evaluating a project’s
environmental impacts under NEPA, a federal agency must consider the entire
project. “Proposals or parts of proposals which are related to each other closely
enough to be, in effect, a single course of action shall be evaluated in a single impact
statement.”94 This principle was established early in the development of NEPA law
and applies even when the federal involvement is limited to approving a relatively
small aspect of the project.95

Natural Resources Defense Council v. Evans (N.D. Cal 2002) 232 F.Supp. 1003, 1039-1040.
40 C.F.R. § 1508.18.
93 Id. at § 1508.18, subd. (a).
94 Id. at § 1502.4, subd. (a).
95 E.g., Maryland Conservation Council, Inc. v. Gilchrist, 808 F.2d 1039, 1042 (4th Cir. 1986); Sierra
Club v. Hodel, 544 F.2d 1036, 1040-41 (9th Cir. 1976); Cady v. Morton, 527 F.2d 786, 795 (9th Cir.
1975).
91
92
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The DEIS must address closely related “connected actions,” as well as similar
actions and cumulative actions.96 Under NEPA, actions are connected if they:
(i)
(ii)
(iii)

Automatically trigger other actions which may require environmental
impact statements.
Cannot or will not proceed unless other actions are taken previously or
simultaneously.
Are interdependent parts of a larger action and depend on the larger
action for their justification.97

G-22

In requiring agencies to analyze these types of actions in the same
environmental review document, the agency is prevented from segmenting the
project into multiple individual actions, each of which would have an insignificant
impact, but collectively would have a significant one.98
Multiple tests have evolved in the courts for determining whether projects
were impermissibly segmented pursuant to NEPA and CEQ regulations. One test
looks at whether the segments have independent utility from each other, such that
it would be irrational or unwise to undertake one project without the other.99
Another test looks at whether one segment coerces another segment.100 A highway
segment to nowhere necessarily coerces another segment, as the point of a highway
is to connect to some other logical place.101

G-23

Wind turbines serve no independent utility absent supporting facilities that
connect the turbines to the electrical grid. Similarly, a gen-tie line to nowhere has
no purpose. It would be completely irrational to undertake either project without
the other. Similarly, the presence of a wind farm necessarily coerces the
development of facilities to connect that power plant to a logical place, which is the
electrical grid to allow the public to use the power. Thus, under either test the wind

G-24

40 CFR §1508.25(a).
Id. at §1508.25(a)(1).
98 Kentucky Coal Ass’n, Inc. v. Tennessee Valley Authority (W.D. Ky. 2014) 68 F.Supp.3d 685, 697
(citing Delaware Riverkeeper Network, 753 F.3d at 1314 (citing NRDC v. Hodel, 865 F.2d 288, 297
(D.C.Cir.1988))
99 Jackson County, NC v. Federal Energy Regulatory Comm’n (D.C. Cir. 2009) 589 F.3d 1284, 1290;
Sierra Club v. Babbitt 69 F.Supp.2d 1202, 1230 (E. D. Cal. 1999); Trout Unlimited v. Morton (9th
Cir. 1974) 509 F.2d 1276, 1285.
100 Citizens against the Destruction of Napa v. Lynn 391 F.Supp. 1188, 1193-1194 (N.D. Cal. 1975).
101 Id. at 1194.
96
97
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turbines and gen-tie line and all related facilities are connected actions pursuant to
NEPA and the CEQ regulations and must be considered in a single EIS.

G-24
Cont.

The DEIS notes that the Project and Boulder Brush Facilities are connected
actions, but the DEIS only considers the off-reservation Boulder Brush Facilities in
passing and does not provide a full evaluation of their impacts. For example, the
DEIS erroneously states that there are no federally listed plants or wildlife offreservation, improperly limiting the analysis where the Boulder Brush Facilities
are located.102 A Quino Checkerspot Butterfly survey is currently being performed
on the off-reservation portion of the Project; however, the survey is not complete.
Therefore, the DEIS failed to evaluate the whole Project’s impacts to the Quino
Checkerspot Butterfly, and the DEIS’ release for public review is premature.103 The
DEIS admits that it does not discuss all impacts to vegetation for the off-reservation
portion of the Project.104 The DEIS fails to properly consider the Boulder Brush
Facilities, which are connected actions, and must be withdrawn and recirculated
with the legally required evaluation of environmental effects from the whole
Project.

G-25

VII.

THE DEIS FAILS TO ADEQUATELY DESCRIBE THE AFFECTED
ENVIRONMENT

The BIA must analyze the Project’s impacts on the affected environment.105
The DEIS must contain a description of the environment that will be affected by the
Project and alternatives in order to understand their impacts.106
Once a project begins, the “pre-project environment” becomes a thing of the
past, thereby making evaluation of the project’s effect on pre-project resources
impossible.107 Without establishing the baseline conditions which exist in the
vicinity of the proposed Project before it is built, there is simply no way to

DEIS, p. 86.
See DEIS, p. 86; Cashen Comments, p. 23.
104 Cashen Comments, p. 23.
105 NEPA Guidebook, p. 33.
106 NEPA Guidebook, p. 33.
107 Half Moon Bay Fishermans’ Marketing Ass’n v. Carlucci 857 F.2d 505, 510 (9th Cir. 1988), citing
LaFlamme v. FERC, 842 F.2d 1063, 1071 (9th Cir. 1988).
102
103
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determine what effect the proposed Project will have on the environment and,
consequently, no way to comply with NEPA.108
An accurate description of the affected environment is an essential
prerequisite for an adequate analysis of Project impacts. For example, information
on the type(s) and level(s) of habitat disturbance in the Project area is necessary to
make inferences about the presence, abundance, and distribution of the specialstatus species that may be impacted by the Project. Here, however, some critical
baseline information is incomplete, outdated, or was never provided.
A.

G-26
Cont.

The DEIS Fails to Adequately Describe the Affected
Environment for Biological Resources

The DEIS fails to accurately and adequately describe the area affected for
numerous biological resources. Without an accurate description of the affected
environment, there is no way to determine the Project’s impacts to biological
resources and, therefore, no way to apply appropriate mitigation for those impacts.
To comply with NEPA, the DEIS must be revised to include accurate and complete
descriptions of baseline conditions.
1.

Quino Checkerspot Butterfly

The DEIS fails to properly explain to the public the importance of the Project
site to Quino Checkerspot Butterfly (“Quino”). Mr. Cashen explains that the site is
a core occurrence complex of the Quino, with habitat that can support a greater
number of the species than normal.109 Further, the drier nature of the Project area
compared to other Quino population areas makes the Project region more important
as its populations are better able to adapt to changing climate conditions.110
Urbanization and habitat fragmentation are the primary threats to the species in
San Diego County.111

Id.
Cashen Comments, pp. 20-30.
110 Cashen Comments, pp. 20-30.
111 Cashen Comments, pp. 20-30.
108
109
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To ascertain impacts to the Quino, BIA relied on a habitat assessment to
determine loss to the species. Mr. Cashen’s evaluation of the assessment finds that
it is flawed and does not accurately estimate the amount of Quino habitat.112
USFWS guidance suggests that one kilometer is the appropriate habitat buffer size
for the Quino, but BIA relied on a habitat buffer around locations, plants, hilltops,
and ridgelines of 200 meters.113 The USFWS also rejected BIA’s reliance on
significant plant populations as a basis for establishing habitat since it is not
possible to rely on plant populations to establish habitat.114 Finally, BIA relied on
an assessment that excludes some ridgelines that would be Quino habitat, and
leaves out other topographical features that Quino use, such as woods.115 The BIA
relied on a habitat assessment that fails to accurately describe the affected
environment for the Quino Checkerspot Butterfly.
After creating a misleadingly small assessment of available habitat on site,
BIA proceeded to exclude areas from that habitat assessment as unsuitable for the
Quino by creating 2010 and 2018 exclusion areas.116 The DEIS fails to describe the
process used to exclude habitat in the 2018 exclusion areas, and even excludes areas
as unsuitable for habitat that are deemed suitable for habitat elsewhere in the
DEIS.117 The DEIS presents no evidence to support the 2018 exclusion areas.
The 2010 exclusion areas removed areas where the Quino were previously
identified, labeling areas suitable as habitat as unsuitable without evidence.118
This is based off of the 2010 AECOM survey, which had numerous errors, causing
AECOM to reassess the site in 2012.119 Based on that same data, AECOM
concluded that there are 3,803 acres of Quino habitat, whereas BIA relied on an
assessment from DUDEK that only found 674 acres of Quino habitat.120 The DEIS
fails to explain this discrepancy with any evidence.121

Cashen Comments, pp. 20-30.
Cashen Comments, pp. 20-30.
114 Cashen Comments, pp. 20-30.
115 Cashen Comments, pp. 20-30.
116 Cashen Comments, pp. 20-30.
117 Cashen Comments, pp. 20-30.
118 Cashen Comments, pp. 20-30.
119 Cashen Comments, pp. 20-30.
120 Cashen Comments, pp. 20-30.
121 Cashen Comments, pp. 20-30.
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BIA’s assessment to identify Quino habitat was flawed at the outset by
failing to meet USFWS guidelines. The assessment then excluded suitable habitat,
without evidence, for the Quino. The result is a drastic underestimation of affected
Quino Checkerspot Butterfly habitat by the Project, which is arbitrary and
capricious in violation of NEPA. New studies that follow USFWS guidance and do
not improperly exclude suitable habitat are required to provide an accurate
assessment of the affected environment for the public and decision-makers.
2.

G-27
Cont.

Golden Eagle

The DEIS and appendices conclude that the Project site does not contain
suitable Golden Eagle nesting sites and that the Project site appears at the fringe of
individual Golden Eagle ranges.122 Dr. Smallwood evaluated the flight time point
counts. Dr. Smallwood found that the use of a mile as a survey radius presents a
high likelihood of misidentification and that there is a weak correlation between
eagle flight times and fatalities.123 Dr. Smallwood also notes that the telemetry
data gathered in the DEIS is of little use for predicting impacts since the data is
two-dimensional, whereas the concern should be whether eagles are present at
elevations where turbine blades are spinning.124 Dr. Smallwood’s experience at the
Altamont Pass leads him to conclude that this telemetry data needs serious
adjustments before it could be useful.125 The data was presented as a straight line,
from 15-minute points, which ignores that eagles do not fly in straight lines.126 The
surveys also failed to identify avian use in relation to proposed turbines.127 Mr.
Cashen also notes that the data collected was from Golden Eagles fitted with
transmitters, which excludes many eagles and that the main prey of Golden Eagles
is present on the Project site.128 Despite a yearly variation in eagle populations,
eagles have been observed onsite in 2010, 2011, 2015, 2016, 2017, and 2018
surveys.129 Contrary to the assertions in the DEIS, the Project site shows sustained
Golden Eagle use. NEPA requires the BIA to conduct an analysis to determine the

DEIS, Biological Technical Report (hereafter “BTR”), p. 63.
Smallwood Comments, p. 4.
124 Smallwood Comments, p. 5.
125 Smallwood Comments, p. 5.
126 Smallwood Comments, p. 6.
127 Smallwood Comments, p. 8.
128 Cashen Comments, pp. 33-34.
129 Cashen Comments, pp. 33-34.
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frequency of that use in the affected environment based on actual, available
information.
3.

Bats

The DEIS and appendices rely on an acoustic study and other reports from
2010-2012 to determine that bats are not present on-reservation.130 Dr. Smallwood
found that these studies are too old and limited to be useful as bat abundance varies
between years.131 Mr. Cashen states that the acoustic study does not provide
evidence that bats are not present, as it only contained one acoustic detector on the
eastern portion of the Boulder Brush Facilities.132 The DEIS also assumes, without
justification, that all bat foraging would occur off-reservation and the DEIS never
addresses roosting.133 This conflicts with the 2012 AECOM report, which was cited
but not provided, that identifies roosts on the on-reservation portion of the Project
site.134 Accurate studies to properly assess bat roosting and foraging habitat is
needed to properly ascertain bat use of the affected environment, which includes the
Project site, and in order to evaluate Project impacts to bats.
4.

G-28
Cont.
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California Condor

The DEIS and appendices determine that there is very-low potential for the
California Condor to be present on site.135 Mr. Cashen notes that the citation for
the DEIS is broken, so he was unable to verify the data, but that recent 2012
studies have identified a California Condor only 4.7 miles away from the onreservation portion of the Project and possibly over the off-reservation portion.136
Further, Mr. Cashen concludes, based on the 2012 study, that with condor
reintroduction and numerous suitable foraging and nesting sites on the Project site,
it is highly probably that California Condor will pass through and be potentially
impacted by the Project.137 Thus, Mr. Cashen provides evidence that California
Condor will use the site, whereas the DEIS has no evidence to support its
Cashen Comments, pp. 30-31.
Cashen Comments, pp. 30-31.
132 Cashen Comments, pp. 30-31.
133 Cashen Comments, pp. 30-31.
134 Cashen Comments, pp. 30-31.
135 DEIS, BTR, p. 59.
136 Cashen Comments, p. 31.
137 Cashen Comments, p. 31.
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conclusion that they will not. The DEIS must be withdrawn and recirculated to
include an assessment of the Project site for California Condor use in the affected
environment.
5.

Jurisdictional Waters

The DEIS contains inconsistent accountings of jurisdictional waters, without
supporting analysis that addresses the discrepancy.138 The DEIS must include a
consistent accounting of jurisdictional waters in the affected environment in order
to properly determine the Project’s impacts.
6.

G-30
Cont.
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Movement Corridors

The DEIS and appendices note that the Project site includes a series of
valleys and north-south oriented ridges, which are ideal for species migrating north,
such as birds on the migrations from Mexico to as far north as Alaska.139 The DEIS
and appendices conclude, without evidence, that the Project will not be within
migratory routes.140 This is especially concerning since BIA has been conducting
avian use surveys of the site since 2017, but failed to make this data, which may
show the Project site’s suitability as a migratory corridor, available to decisionmakers or the public.141 The DEIS also determines, without evidence, that more
birds fly at night and at higher elevations than the Project could impact.142 Mr.
Cashen notes that many birds utilize wind patterns in valleys to effortlessly gain
elevation through flying closer to the surface and ridgelines, putting them near
turbines.143 The DEIS also fails to account for the effects of inclement weather,
which forces many species to migrate closer to the ground.144 The DEIS lacks
evidence to support its determination that the Project site is not a migratory

Cashen Comments, p. 34.
Cashen Comments, p. 34-35.
140 Cashen Comments, p. 34-35.
141 Cashen Comments, p. 34-35.
142 Cashen Comments, p. 34-35.
143 Cashen Comments, p. 34-35.
144 Cashen Comments, p. 34-35.
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movement corridor and must be recirculated to include analysis description of the
migratory corridor as part of the affected environment.
7.

G-32
Cont.

Other Special-Status Birds, Plants, and Animals

As stated above, the DEIS fails to disclose the Project site use by numerous
special-status birds, plants, and animals. The DEIS must be withdrawn and
recirculated with this information included as part of the affected environment.

G-33

VIII. THE DEIS MUST DISCLOSE, ANALYZE, AND MITIGATE ALL
PROJECT IMPACTS
The environmental consequences of a proposed action must be described in
the DEIS. NEPA regulations require that this section of an EIS describe any direct,
indirect and cumulative adverse environmental effects which cannot be avoided
should the proposal be implemented; the relationship between short-term uses of
man’s environment and the maintenance and enhancement of long-term
productivity; and any irreversible or irretrievable commitments of resources which
would be involved in the proposal should it be implemented.145 The DEIS must also
describe possible conflicts between the proposed action and the objectives of
Federal, regional, State, and local land use plans, policies and controls for the area
concerned.146 An agency fails to meet its hard look obligation when it relies on
incorrect assumptions or data when drafting an EIS or when it presents
information so incomplete as to be misleading.147
The DEIS does not consider all of the Project’s significant and foreseeable
environmental impacts to biological resources and public health, among others. The
BIA’s failure to take a hard look at the Project’s impacts violates the basic
requirements of NEPA. The BIA must revise its impacts analysis and issue a
substantially revised DEIS for public review and comment.

40 C.F.R. § 1502.16.
Id.
147 Native Ecosystems Council v. Marten 883 F.3d 783, 795 (9th Cir. 2018).
145
146
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A.

The DEIS Fails to Adequately Disclose, Analyze, and Mitigate
Impacts to Biological Resources

The DEIS fails to adequately analyze and mitigate the Project’s impacts to
numerous species. The DEIS must be revised accordingly.
1.

Quino Checkerspot Butterfly

The BIA’s conclusion that impacts to the Quino would not be adverse through
mitigation measures MM-BIO-1 and MM-BIO 3, despite permanently removing
over 200 acres of habitat for the imperiled species, is unsupported.148 The BIA in
MM-BIO-1 states that it would try to avoid impacts to Quino habitat; however both
Project alternatives still destroy large swaths of important habitat.149 There is no
evidence that the BIA sought assistance in siting the Project in a way to minimize
impacts.150 BIA suggests in MM-BIO-3 that Section 7 Consultation with the
USFWS will guarantee that impacts will not be adverse, which has no basis in law
or fact. As the BIA well knows, the USFWS could instead find that the Project will
adversely affect the species in violation of the Endangered Species Act’s prohibition
on jeopardy.151 BIA also suggests in MM-BIO-3 that compensatory habitat would
reduce impacts, which is unsupported by any evidence. Mr. Cashen explains that
the Project may reduce the resiliency of the entire Campo Core population.152 The
BIA must first determine whether or not proposed compensation land could reduce
impacts and by how much before the BIA can conclude that habitat compensation is
feasible and effective for Quino recovery.153 Finally, BIA requires in MM-BIO-3
construction fencing adjacent to Quino habitat. While Mr. Cashen states fencing
around habitat could be effective, Mr. Cashen explains that the DEIS failed to
accurately measure and map Quino habitat,154 making the mitigation measure
meaningless.

Cashen Comments, p. 49-59.
Cashen Comments, p. 49-59.
150 Cashen Comments, p. 49-59.
151 Cashen Comments, p. 49-59.
152 Cashen Comments, p. 49-59.
153 Cashen Comments, p. 49-59.
154 Cashen Comments, p. 49-59.
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149
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The DEIS states that indirect impacts from conversion of vegetation, fugitive
dust, chemical pollutants, erosion, altered hydrology, light pollution, invasive
species, habitat fragmentation, and wildfire to Quino would remain adverse despite
mitigation.155 Mr. Cashen found that impacts would be even more adverse than
disclosed in the DEIS.156 The DEIS fails to include detailed, proactive, and
aggressive measures to control invasive weeds, as would be required for a successful
program.157 The DEIS states that human access would be controlled and limited,
despite evidence of off road vehicle use at the nearby Kumeyaay wind farm.158
The DEIS makes a conclusory determination that there will not be
fragmentation of Quino habitat.159 Mr. Cashen notes that while there are no
physical barriers for the species, this analysis is too rudimentary for an endangered
species.160 Mr. Cashen describes the larval stage of Quino, concluding that
preventing movement of larvae between host plants, as the Project does, will have
an adverse effect on larval survival rates.161 Mr. Cashen also describes the life of
adult Quino, who must feed, mate, and lay eggs within a 10-14 day lifespan.162
Individuals tend to not travel beyond 200 meters from where they are born, thus
limiting their ranges.163 Roads and their required vegetation clearance would
create patches of habitat from which Quino are unlikely to leave, significantly
fragmenting habitat.164
Finally, Mr. Cashen found that the DEIS does not include requirements to
restore the site following decommissioning. As a result, the BIA’s declaration that
decommissioning will not have impacts is unfounded.165

DEIS, p. 83.
Cashen Comments, p. 49-59.
157 Cashen Comments, p. 49-59.
158 Cashen Comments, p. 49-59.
159 Cashen Comments, p. 49-59.
160 Cashen Comments, p. 49-59.
161 Cashen Comments, p. 49-59.
162 Cashen Comments, p. 49-59.
163 Cashen Comments, p. 49-59.
164 Cashen Comments, p. 49-59.
165 Cashen Comments, p. 49-59.
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2.

Golden Eagle

The BIA’s conclusion that the Project will not have adverse effects on Golden
Eagles because their use of the site is low is unsupported.166 As noted above, the
notion that eagle use of the Project site is low is unsupported, because the BIA fails
to accurately describe the affected environment in the DEIS. Dr. Smallwood cites
national average wind turbine fatality rates showing a Golden Eagle fatality rate of
29 eagles annually.167 While he cautions that this figure is not based on site data,
the BIA never provided data on the eagle use of the Project site in order for the
public and decision-makers to assess foreseeable impacts to the species.168 He notes
that because the DEIS improperly concludes that Golden Eagles are not present,
the BIA never conducted a collision risk assessment or determined impacts from
displacement.169 The DEIS lacks any evidence to support its conclusion that the
Project would not result in adverse effects on Golden Eagles.
3.

G-37

Vegetation

The BIA’s conclusion that the Project will not have permanent impacts to
vegetation communities is unsupported. Mr. Cashen finds numerous flaws in the
BIA’s analysis. First, the BIA states, without evidence, that the Project is small
and will not permanently fragment habitats, which Mr. Cashen shows is
unsupported and contradicted by substantial evidence.170 The Project would impact
almost 1,000 acres of land and would by definition fragment habitat.171 These
impacts will be exacerbated cumulatively with the existing Kumeyaay wind power
plant and proposed Torrey wind power plant.
The BIA states that indirect impacts would be temporary and addressed
through mitigation measure MM-BIO-1, which Mr. Cashen also shows is
unsupported and contradicted by substantial evidence.172 The indirect effects
identified include fugitive dust, altered hydrology, and increased erosion. These
effects would not be merely temporary since some access roads to the Project will be
DEIS, p. 86.
Smallwood Comments, p. 9.
168 Smallwood Comments, p. 9.
169 Smallwood Comments, p. 9.
170 Cashen Comments, pp. 37-48.
171 Cashen Comments, pp. 37-48.
172 Cashen Comments, pp. 37-48.
166
167
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permanent.173 MM-BIO-1 consists of a series of unformulated plans and measures
without performance standards or other measures to ensure successful
implementation.174 The DEIS states that invasive weeds will be controlled by not
planting invasive weeds, which ignores the scope of the problem associated with
construction and operational activities causing invasive weeds to flourish.175
Further, the DEIS ignores trampling of vegetation through increased human
activity, such as that Mr. Cashen identified occurring near the Kumeyaay wind
power plant.176 Finally, the DEIS does not include requirements for site restoration
following decommissioning; so, the BIA’s determination that decommissioning
impacts are merely temporary lacks support.177
4.

Jurisdictional Waters

The BIA’s conclusion that there will not be adverse impacts to jurisdictional
waters following implementation of MM-BIO-1 and MM-BIO-2 is unsupported.178
Mr. Cashen notes that the DEIS does not identify all foreseeable potential impacts
since it excludes roads at grade, without providing evidence that roads at grade do
not have impacts.179 Conversely, compacting the road base and numerous truck
trips would have impacts.180 Mitigation measure MM-BIO-2 also fails to reduce
impacts. It merely requires revegetation of impacted waters, without any guidance
on revegetation and without identifying a party responsible for revegetation.181
5.

G-38
Cont.

G-39

Other Avian Species and Bats

Like with Golden Eagles, the BIA never provided estimates of collision risk
for other birds and bats. Dr. Smallwood estimates that the Project could cause over
4,000 bird fatalities annually and 549 fatalities for the Hoary Bat alone.182
Mitigation measure MM-BIO-4 only seeks to monitor and collect information about
Cashen Comments, pp. 37-48.
Cashen Comments, pp. 37-48.
175 Cashen Comments, pp. 37-48.
176 Cashen Comments, pp. 37-48.
177 Cashen Comments, pp. 37-48.
178 DEIS, p. 83.
179 Cashen Comments, p. 48.
180 Cashen Comments, p. 48.
181 Cashen Comments, p. 48.
182 Smallwood Comments, p. 9.
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fatalities, rather than actually take affirmative steps to reduce fatalities.183 The
BIA failed to take a hard look at the Project’s impacts on avian species and bats.184
6.

Special-Status Plants

As noted above, numerous special-status plants found in the area were not
disclosed in the DEIS. The impacts on these plants were never analyzed, thus the
BIA failed to take a hard look at the Project’s impacts on special-status plants.
7.

G-41

Wildlife Corridors and Habitat Connectivity

The DEIS concludes, without support, that the Project will not impact
migratory bird or fragment other habitats.185 Mr. Cashen notes that the Project site
is used by migratory birds and, if birds do not avoid the turbine field, there will be
an adverse effect.186 The DEIS also concludes, without citing evidence, that the
Project will not impact terrestrial species, despite numerous studies showing
exactly the opposite.187 The DEIS also states that Project construction and
operation noise will not impact species, despite ample evidence to the contrary.188
The BIA failed to take a hard look at the Project’s impacts on wildlife corridors and
habitat connectivity.189
8.

G-40
Cont.

G-42

Cumulative Effects

The DEIS contradicts cited appendices on cumulative effects of the Project.190
Mr. Cashen also found that other relevant wind projects were excluded from
Smallwood Comments, pp. 9-11.
Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 350 (1989); Dubois v. U.S. Dep’t of
Agric., 102 F.3d 1273, 1284 (1st. Cir. 1996); see also South Fork Band Council Of Western Shoshone
Of Nevada v. U.S. Dept. of Interior, 588 F.3d 718, 727 (9th Cir. 2009) [“NEPA requires that a hard
look be taken, if possible, before the environmentally harmful actions are put into effect”].
185 Cashen Comments, pp. 61-65.
186 Cashen Comments, pp. 61-65.
187 Cashen Comments, pp. 61-65.
188 Cashen Comments, pp. 61-65.
189 Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 350 (1989); Dubois v. U.S. Dep’t of
Agric., 102 F.3d 1273, 1284 (1st. Cir. 1996); see also South Fork Band Council Of Western Shoshone
Of Nevada v. U.S. Dept. of Interior, 588 F.3d 718, 727 (9th Cir. 2009) [“NEPA requires that a hard
look be taken, if possible, before the environmentally harmful actions are put into effect”].
190 Cashen Comments, pp. 65-68.
183
184
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analysis, thus improperly lowering any estimate of cumulatively adverse effects
from these projects.191 The DEIS’ analysis is also limited from its failure to analyze
so many species that would be impacted by this Project and other projects
cumulatively. The BIA clearly failed to take a hard look at the Project’s cumulative
impacts on biological resources.
9.

G-43
Cont.

Additional Mitigation Issues

Mr. Cashen finds that many mitigation measures are lacking by not
including measurable performance standards, clear monitoring and reporting
requirements, no defined timing, and no enforcement.192 While CEQ Guidelines
require identification of all feasible mitigation measures, Mr. Cashen found several
missing, including:
•

Development of an Eagle Conservation Plan,

•

Painting the turbines to make them less attractive to insects, birds,
and bats,

•

Implementation of the IdentiFlight detection system,

•

Micrositing of turbines,

•

Curtailment of turbines when species are present,

•

Adaptive management, and

•

Compensatory mitigation.

The BIA fails to disclose, analyze, and discuss mitigation for impacts to
biological resources. Many of these impacts remain highly adverse, even with
proposed mitigation measures in the DEIS. The BIA’s assessment of the Project’s
impacts on biological resources violates NEPA. The BIA must revise the DEIS and
recirculate the DEIS to the public with a proper discussion of these impacts prior to
consideration of the Project.
191
192

Cashen Comments, pp. 65-68.
Cashen Comments, pp. 68-75.
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B.

The DEIS Fails to Adequately Disclose, Analyze, and Mitigate
Impacts to Public Health

The DEIS fails to include an adequate discussion of impacts to public health
from the construction of the Project exposing workers and sensitive receptors in the
Project area to Valley Fever spores.193 The DEIS also lacks any mitigation
measures to lessen this potentially significant impact.194 Valley Fever is a disease
that can infect people when they are exposed to fungal spores during ground
disturbance, such as this Project’s construction.195

G-46

SWAPE provides evidence that Valley Fever spores are endemic to San Diego
County and that Project construction will disturb soils that can lead to exposure.196
SWAPE notes that there are no dust control mitigation measures in the DEIS that
would address Valley Fever spores, but provides recommended mitigation including:
•

Encouraging the reporting of respiratory symptoms,

•

Suspending work during wind and dusts storms,

•

Keeping vehicle windows closed and equipping them with high
efficiency particulate air filters,

•

Positioning workers upwind of soil-disturbing activities,

•

Providing respiratory protection to workers, and

•

Conducting soil testing.197

SWAPE Comments, p. 1.
SWAPE Comments, p. 4.
195 SWAPE Comments, pp. 1-3.
196 SWAPE Comments, p. 1.
197 SWAPE Comments, pp. 4-6.
193
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The BIA fails to evaluate impacts to public health from exposure to Valley
Fever, while SWAPE provides substantial evidence that the Project will create this
exposure. The BIA’s failure to include this evaluation means its conclusion that
there are not impacts on public health is arbitrary and capricious. The DEIS must
be withdrawn and revised with an adequate assessment of the Project’s impacts to
public health from exposure to Valley Fever.
IX.

THE PROJECT CONFLICTS WITH LOCAL LAND USE PLANS

NEPA requires that the BIA discuss possible conflicts with applicable land
use plans in the DEIS.198 The BIA states that the Project was designed to be
consistent with local land use plans, but Mr. Cashen notes several conflicts that
were not discussed.199 First, the Project will develop in areas that were designated
as wilderness areas in the Campo Band Land Use Plan, but this is not mentioned in
the DEIS.200 Second, the off-reservation portion of the Project would occur within
the East County Multiple Species Plan.201 While this plan is still in draft form,
potential conflicts should have been discussed.202 Finally, the DEIS states that the
Project is consistent with San Diego County’s Resource Protection Ordinance, which
mandates that projects take all feasible measures necessary to protect sensitive
habitat.203 As stated above, the BIA fails to require all feasible measures necessary
to protect sensitive habitats. By failing to discuss these local land use plan
conflicts, the BIA’s DEIS fails to meet the requirements of NEPA and must be
withdrawn.
X.

G-48

G-49

CONCLUSION

The DEIS fails as an informational document and violates NEPA. The BIA
fails to accurately describe the affected environment, does not fully and fairly
describe the proposed action, provides incomplete analyses of some Project impacts
and wholly omits discussion of other potentially significant adverse effects, and fails
to adequately mitigate the Project’s adverse impacts. The BIA’s consideration of the
Project based on the DEIS would be arbitrary and capricious. The BIA must revise
40 C.F.R. § 1502.16.
DEIS, p. 143; Cashen Comments, pp. 4-6.
200 Cashen Comments, pp. 4-5.
201 Cashen Comments, p. 5.
202 Cashen Comments, pp. 5-6.
203 Cashen Comments, p. 6.
198
199
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the DEIS to cure these deficiencies and must circulate the revised DEIS for public
review and comment. We respectfully urge the BIA to do so prior to any further
consideration of the Project.
Sincerely,

Kyle C. Jones
KCJ:ljl
Exhibits
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EXHIBIT A

Scott Cashen, M.S.—Independent Biological Resources Consultant
July 3, 2019
Mr. Kyle C. Jones
Adams Broadwell Joseph & Cardozo
520 Capitol Mall, Suite 350
Sacramento, CA 95814
Subject: Comments on the Draft Environmental Impact Statement for the Campo Wind
Project
Dear Mr. Jones:
This letter contains my comments on the draft environmental impact statement (“DEIS”) that
was prepared by Dudek for the Campo Wind Project (“Project”). Terra-Gen Development
Company LLC (“Developer”) plans to construct and operate a 252 MW (Alternative 1) or 202
MW (Alternative 2) wind energy facility for 25 years on the Campo Indian Reservation
(“Reservation”). Both Project alternatives involve the construction of a substation, switchyard,
gen-tie line, and access roads off the Reservation. The DEIS refers to these Off-Reservation
features of the Project as the “Boulder Brush Facilities.”

G-52

I am an environmental biologist with 26 years of professional experience in wildlife ecology and
natural resources management. I have served as a biological resources expert for over 125
projects, the majority of which have been renewable energy facilities in California. My
experience and scope of work in this regard has included assisting various clients with
evaluations of biological resource issues, reviewing environmental compliance documents
prepared pursuant to the California Environmental Quality Act (“CEQA”) and the National
Environmental Policy Act (“NEPA”), and submitting written comments in response to CEQA
and NEPA documents. My work has included the preparation of written and oral testimony for
the California Energy Commission, California Public Utilities Commission, and Federal courts.
My educational background includes a B.S. in Resource Management from the University of
California at Berkeley, and a M.S. in Wildlife and Fisheries Science from the Pennsylvania State
University. A true and correct copy of my current curriculum vitae is attached hereto.
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The comments herein are based on my review of the environmental documents prepared for the
Project, a review of scientific literature pertaining to biological resources known to occur in the
Project area, consultations with other biological resource experts, and the knowledge and
experience I have acquired during my 26-year career in the field of natural resources
management.

G-54

3264 Hudson Avenue, Walnut Creek, CA 94597

1

Introduction
I believe members of the Campo Band of Diegueño Mission Indians have deep respect for the
natural environment. I do not know who retained the services of Dudek, the consultant that
prepared the DEIS, and that was responsible for disclosing and analyzing Project impacts to
biological resources. However, I am concerned that Dudek has deceived members of the Tribe
into believing that impacts to golden eagles, and other species of special significance to tribal
traditions and culture, will be insignificant. Before the Bureau of Indian Affairs (“BIA”)
approves the tentative lease agreement for the Project, I want to make sure it and the Tribe
understand that Dudek has not provided an accurate assessment of impacts to biological
resources. Quite simply, Dudek’s data do not support its conclusions, or conclusions that would
be made by objective scientists. Dudek has violated standards for scientific integrity, and it has
made numerous false statements and critical omissions. In several instances, there is no
plausible explanation for these errors and omissions, other than they were done intentionally.
The subsequent comments discuss the numerous critical flaws with Dudek’s assessment of
impacts to biological resources.

G-55

Scoping Comments (DEIS Appendix A)
Appendix A to the DEIS provides the Scoping Report. According to the Scoping Report: “[t]he
BIA has formally invited the Tribe’s Campo Environmental Protection Agency (“CEPA”) and
the County of San Diego (“County”) to participate in the EIS as cooperating agencies.”1
Although the BIA has “formally invited” the CEPA and County to participate in the EIS, it is
unclear whether either of those agencies accepted the BIA’s invitation. Cooperating agencies
have the responsibility and obligation under the Council on Environmental Quality (“CEQ”)
regulations to participate in the scoping process.2 The DEIS fails to discuss how the CEPA and
the County participated in the scoping process, and based on the information provided in
Appendix A, it appears those agencies either did not participate (e.g., neither submitted scoping
process), or their involvement was minimal.

G-56

Although there are no scoping comments from the CEPA or County, several agencies,
organizations, and individuals provided scoping comments. I reviewed the scoping comments
pertaining to biological resources. Commenters identified numerous environmental issues
deserving of study, and they provided substantial evidence that the issues may be significant.
The DEIS does not address many of the issues raised in scoping comments, nor does it provide
evidence that those issues are insignificant.3
For example, several commenters raised the issue that the Project could have significant impacts
on bats. Appendix A acknowledges that scoping comments asked the BIA to: “[d]iscuss impacts
to bat populations resulting from collisions and barotrauma.”4 However, the DEIS provides no
such discussion. Indeed, there is no mention of bats whatsoever in the DEIS, and although the
1

DEIS, Appendix A, p.1.
48 Fed. Reg. 34263 (1983).
3
See 43 FR 55990, Sec. 1501.7 and Sec. 1508.25.
4
DEIS, Appendix A, p. 7.
2

2

G-56

Biological Technical Report (“BTR”) acknowledges presence of bats at the Project site, it
provides no analysis of Project impacts to bats.
Appendix A further acknowledges that the BIA should: “[d]iscuss impacts to the wide range of
general plant and animal species as well as sensitive species, while addressing ecosystem-level
impacts. Include bat mortality rates.”5 The DEIS provides no information on bird and bat
mortality rates associated with wind energy projects, and its discussion of special-status plants
and animals is limited to the Quino checkerspot butterfly and eagles. The DEIS fails to disclose,
analyze, or provide mitigation for the numerous other special-status species that occur (or may
occur) in the Project area. These include species listed under the California Endangered Species
Act (“CESA”), and taxa that meet the criteria for listing under CESA or the Endangered Species
Act (“ESA”), even if not currently included on any list. They also include taxa listed by the
California Department of Fish and Wildlife (“CDFW”) as Species of Special Concern, by the
USFWS as Birds of Conservation Concern, and plants listed in the California Native Plant
Society’s Inventory of Rare and Endangered Plants of California.
Numerous migratory species were detected on the Project site. In addition, some of the resident
species detected on the Project site undoubtedly have home ranges that extend beyond tribal
boundaries. As a result, it is standard practice that the lead agency for a federal project discloses
all special-status species that may be affected by the proposed action.
Numerous special-status plant and animal species have been detected within the On-Reservation
and Off-Reservation portions of the Project site.6 The DEIS fails to disclose this information,
and the only information provided in the BTR is that 22 special-status animal species were
observed in the Off-Reservation portion of the Project site.7 The BTR does not identify these 22
species, nor does it provide information on the special-status animal species that have been
detected within the On-Reservation portion of the Project site. The BTR provides no
information whatsoever on the special-status plant species that have been detected on the Project
site. Whereas appendices to the BTR provide lists of species that have been detected on the
Project site, the lists do not identify the species that are considered special-status.
The BTR concluded: “[t]he Project would result in potentially significant direct impacts to
special-status wildlife species habitat.”8 The BTR, however, fails to identify the species that
would be impacted (except the Quino checkerspot butterfly). This issue is exacerbated by the
BTR’s references to analyses that were never conducted, and to documents that do not exist.9
The omissions described above leave the public entirely uninformed of the special-status species
that could be significantly impacted by the Project.

Ibid.
BTR, Appendixes E-1, E-2, F-1, and F-2.
7
BTR, p. 56.
8
BTR, p. ix.
9
For example, see BTR, pp. 80, 82, and 85, which refer to additional analysis in “Dudek 2019” and “County of San
Diego 2019.” Dudek 2019 is the BTR (see BTR, p. 116). Thus, the BTR cites itself as the document containing the
analysis that the BTR omits. The references section of the BTR does not provide a citation for County of San Diego
2019. However, I presume it is the unpublished DEIR for the Torrey Wind Project.
5
6

3
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Regulatory Setting (DEIS Appendix C)
Appendix C to the DEIS discusses the regulatory setting. According to Appendix C:
The Project will be developed in accordance with the Resource Development Plan
approved by the BIA as part of the lease approval process. Federal laws and regulations
applicable to the Project that are listed below include BIA lease regulations; National
Environmental Policy Act (NEPA); the Endangered Species Act (ESA); the U.S. Fish and
Wildlife Service (USFWS) Land-Based Wind Energy Guidelines (USFWS 2012a); the
Migratory Bird Treaty Act (MBTA); the Bald Eagle and Golden Eagle Protection Act
(BGEPA); the Clean Water Act (CWA); the Clean Air Act (CAA); the National Historic
Preservation Act (NHPA); the Archaeological Resources Protection Act (ARPA); the
Antiquities Act of 1906; the Native American Graves Protection and Repatriation Act
(NAGPRA); the Noise Control Act; and Executive Orders (EOs) 11988, 11990, and
13112.10
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I have three comments about the information provided in Appendix C:
First, the Project fails to comply with the Land-Based Wind Energy Guidelines.11 This needs to
be articulated in the FEIS.
Second, if the Land-Based Wind Energy Guidelines are applicable to the Project, so is the Eagle
Conservation Plan Guidance.12 The Project fails to comply with the Eagle Conservation Plan
Guidance, which is designed to ensure compliance with the Bald Eagle and Golden Eagle
Protection Act.
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Third, Appendix C makes numerous references to the Project being: “developed in accordance
with the Resource Development Plan approved by the BIA as part of the lease approval process.”
However, the DEIS does not provide a copy of the Resource Development Plan or describe the
contents therein.
Campo Band Land Use Plan
The DEIS cites the December 2010 version of the Tribe’s Land Use Plan. According to the 2010
version of the Land Use Plan,13 the Campo Band has set aside a portion of the Reservation for
preservation as a wilderness area to protect the native vegetation and wildlife habitat.14 The
wilderness area is important to the conservation of the Quino checkerspot butterfly and

10

DEIS, Appendix C, p. C-1.
For example, see the Guideline’s recommendations for bat surveys. The instances of non-compliance with the
Guidelines are too numerous to list. The ways in which Dudek failed to comply with the Guidelines should be
readily apparent to anyone who reviews the Guidelines.
12
U.S. Fish and Wildlife Service. 2013 Apr. Eagle Conservation Plan Guidance: Module 1—Land-based Wind
Energy, Ver 2.
13
I found (online) a PowerPoint presentation from the Tribe that suggests the Land Use Plan was updated in 2011.
However, I was unable to verify that information, nor was I able to locate any versions of the Land Use Plan other
than the one cited in the DEIS.
14
Campo Band of Mission Indians. 1978 (Revised and Adopted December 2010). Land Use Plan, p. 11.
11

4

G-60

numerous other species associated with coastal scrub and chaparral habitats.15 It also provides
essential landscape-level connectivity and wildlife corridors.16
Portions of the proposed Project are located within areas designated as wilderness by the Tribe.
According to the Tribe’s Land Use Plan: “[n]o development is to take place in this [wilderness]
area; it is to remain in its natural state to the maximum extent feasible…[s]ignificant physical
disturbance of wilderness areas is not permitted.”17 The Project would result in significant
physical disturbance of the designated wilderness area, and thus, it would conflict with the
Tribe’s Land Use Plan. The DEIS provides no discussion of this conflict.
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East County Multiple Species Conservation Program Plan
The BTR provides the following discussion of the East County Multiple Species Conservation
Program Plan (“MSCP Plan”):
The Project Site is located within the draft East County MSCP Plan area (Figure 2-2,
Regional Planning). Projects in this area are subject to the Planning Agreement for the
East County MSCP (County of San Diego 2014), which is intended to determine if
project approval would have an effect on the preparation and approval of the draft East
County MSCP. A Preliminary Planning Map has been completed for the East County
MSCP. According to this map, the Project Site falls partially within a preliminarily
delineated Focused Conservation Area of the East County MSCP Planning area, which
suggests that the area has regional conservation value (Figure 2-2).
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Until the East County MSCP Plan is drafted and approved, the Planning Agreement
between the County and the Resource Agencies (County of San Diego 2014) remains in
place and applies to the Project. The Planning Agreement outlines Preliminary
Conservation Objectives for the East County MSCP (County of San Diego 2014). In
addition to the preliminary conservation objectives, the Planning Agreement for the draft
East County MSCP Plan identifies an interim project review process, including a set of
preserve design principles that interim projects are evaluated against during the period
when the East County MSCP Plan is in preparation.18

I understand that Tribal lands will be excluded from the East County MSCP Plan. However, a
portion of the Project occurs outside of Tribal lands. Thus, based on the information provided in
the BTR, the DEIS needed to:
15

CalPIF (California Partners in Flight). 2004. Version 2.0. The Coastal Scrub and Chaparral Bird Conservation
Plan: a Strategy for Protecting and Managing Coastal Scrub and Chaparral Habitats and Associated Birds in
California (J. Lovio, lead author). PRBO Conservation Science, Stinson Beach, CA.
http://www.prbo.org/calpif/plans.html. See also U.S. Fish and Wildlife Service. 2009. Revised Designation of
Critical Habitat for the Quino Checkerspot butterfly (Euphydryas editha quino). 74 FR 28776 28862.
16
Spencer, W.D., P. Beier, K. Penrod, K. Winters, C. Paulman, H. Rustigian-Romsos, J. Strittholt, M. Parisi, and A.
Pettler. 2010. California Essential Habitat Connectivity Project: A Strategy for Conserving a Connected California.
Prepared for California Department of Transportation, California Department of Fish and Game, and Federal
Highways Administration. See also California Department of Fish and Wildlife. 2018. Terrestrial Connectivity,
Areas of Conservation Emphasis (ACE), version 3.0 [ds2734]. Calif. Dept. of Fish and Wildlife. Biogeographic
Information and Observation System (BIOS). Retrieved June 28, 2019 from: <http://bios.dfg.ca.gov>.
17
Campo Band of Mission Indians. 1978 (Revised and Adopted December 2010). Land Use Plan, pp. 11 and 12.
18
BTR, p. 12.
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1. assess how Project approval would affect preparation and approval of the East County
MSCP.
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2. address the requirements of the Planning Agreement between the County and the
Resource Agencies.
The DEIS provides no discussion or analysis of how approval of the Project might affect the East
County MSCP Plan. It also fails to address the requirements of the Planning Agreement.
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County Resource Protection Ordinance
The BTR states the following with respect to the County’s Resource Protection Ordinance:
“[i]mpacts to sensitive habitat lands may be allowed ‘when all feasible measures necessary to
protect and preserve the sensitive habitat lands are required as a condition of permit approval and
where mitigation provides an equal or greater benefit to the affected species’ (County of San
Diego 2012).”19
The DEIS fails to demonstrate that the Developer has implemented all feasible measures
necessary to protect and preserve the sensitive habitat lands located within the Off-Reservation
portion of the Project site. For example, the maps provided in the DEIS suggest the OffReservation portion of the Project has not been designed to minimize: (a) redundancy of roads,
or (b) impacts to wetlands in McCain Valley.20
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Several special-status species are known to occur in the Off-Reservation portion of the Project
site.21 The DEIS does not address impacts to those species, nor does it incorporate a mechanism
that ensures the Developer would provide compensatory mitigation of equal or greater benefit to
the species that would be adversely affected by the Project.
Project Description
The Project contains many individual components, including wind turbines and pads, new roads,
meteorological (“met”) towers, a gen-tie line, a collector substation, and an O&M facility,
among others. The DEIS quantifies impacts for some of these features. For example, the DEIS
states that approximately three acres would be cleared and graded for the collector substation.
However, the DEIS does quantify impacts for all Project components, nor does it provide the
information the public would need to independently quantify the impacts. Because the DEIS
does not provide a breakdown of impacts (permanent and temporary), by Project component, it is
impossible to determine how accurately the DEIS estimates impacts to various biological
resources (e.g., 222 acres of permanent impacts to Quino checkerspot butterfly habitat), and
whether all Project components have been considered in those estimates.

19

BTR, p. 13.
See BTR, Figure 8h, which suggests the gen-tie route could be shifted slightly north or south to minimize (or
avoid entirely) impacts to wetlands.
21
BTR, Appendixes E-2 and F-2.
20
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Roads
The maps in the DEIS show “disturbance limits,” which encompass all disturbance caused by the
Project. One can infer that the “disturbance limits” that appear as linear features on the maps are
roads. However, no maps depict the roads that would be constructed for the Project, versus the
existing roads that would be widened. This precludes the ability to evaluate impacts, because
impacts associated with creating a new road are generally more severe than those associated with
widening an existing road.
The DEIS states: “[i]t is anticipated that approximately 15 miles of existing roads on the
Reservation would need to be widened up to 40 feet during construction and reduced to 24 feet
after construction.”22 The DEIS fails to provide the width(s) of existing roads, thus precluding
knowledge of how much grading and vegetation removal would be required to make those roads
wide enough for Project use.
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The DEIS further states: “[a]long both sides of new access roads, a 6-foot-wide vegetation
management area would be maintained. Access roads would be constructed of native soils with
decomposed granite and gravel, or similar suitable materials, to provide access in nearly all
weather conditions. All roads would be constructed or upgraded in accordance with industry
standards.”23 The DEIS fails to provide a citation to the “industry standards.” In addition, the
DEIS’s statement that new access roads would have a 6-foot-wide vegetation management area
appears to conflict with its description of the Fuel Modification Zones. Specifically, page 13 of
the DEIS suggests that the Off-Reservation access roads would have a 20-foot-wide vegetation
management area in accordance with the County’s Fire Code.
Met Towers
The Project includes the installation of three permanent and six temporary met towers. The
DEIS states:
Up to three, permanent meteorological (Met) towers would be constructed within the
Campo Corridor on the Reservation to monitor and record weather conditions and to
perform power performance testing of the wind turbines. The height of these Met towers
would equal the hub height of the wind turbines to be installed. They would be un-guyed,
self-supporting, lattice structures mounted on an approximately 26 feet by 26 feet
concrete foundation. The Met towers would be enclosed within an approximately 50 feet
by 50 feet perimeter by an 8-foot-tall chain-link fence with locked gates. Lighting for the
Met towers would consist of marker lighting pursuant to FAA requirements, and would
employ strobed, minimum-intensity lights as recommended by the U.S. Fish and Wildlife
Service (USFWS 2016).24
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The lattice structures, fences, and lights associated with the met towers have the potential to
increase bird and bat collisions with the Project’s wind turbines, especially if the towers are

22

DEIS, p. 7.
DEIS, p. 7.
24
DEIS, p. 9.
23

7

located near the turbines.25 None of the maps in the DEIS depict where the permanent met
towers would be located. This precludes the ability to evaluate whether the met towers will
increase bird and bat collisions with the Project’s wind turbines.
The DEIS indicates that the lighting associated with the met towers would adhere to USFWS
recommendations. However, it fails to discuss consistency with the USFWS’s other 11
recommendations for tower siting, construction, operation, and decommissioning.26 At a
minimum, the DEIS fails to comply with recommendation #3: “[i]f constructing multiple towers,
providers should consider the cumulative impacts of all of those towers to migratory birds and
threatened and endangered species as well as the impacts of each individual tower.”27 I cannot
evaluate compliance with many of the remaining recommendations because the DEIS fails to
provide the necessary information.
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The DEIS states: “[a] dedicated road would provide access to each permanent Met tower from
the nearest Project road access point.” It is unclear whether the DEIS’s estimates of impacts
account for these roads, especially because the met towers and associated access roads are not
depicted on any maps.
Water Line
According to the DEIS: “[t]he approximately 210 gpd O&M facility water demand during the
Project’s operations would be serviced via connection to existing On-Reservation facilities in the
vicinity, generally consistent with the connection and sizing necessary for a single-family
home.”28 This description is too vague to understand the environmental impacts associated with
the new water line. Moreover, the DEIS does not analyze or quantify impacts associated the new
water line, nor does it depict the water line on any maps.
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Grading Plan
The DEIS does not provide a grading plan, although it states:
1. “The cut and fill required for the access roads would be balanced on site.”29
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2. “Depending on the soil subsurface, surface soils may need to be excavated and replaced
with gravel and/or sand to sufficiently establish a stable road base.”30
3. “Exact locations of cut and fill, grading, and culvert locations would be developed and
provided as part of the Project’s Grading Plans.”31

25

National Academy of Sciences. 2007. Environmental impacts of wind-energy projects. The National Academies
Press, Washington, DC.
26
The DEIS provides the URL to USFWS 2016. I could not obtain that document because the URL provided in the
DEIS is no longer active. However, I obtained the current (updated 2019 May 20) at:
<https://www.fws.gov/midwest/endangered/section7/telecomguidance.html>
27
Ibid.
28
DEIS, p. 10.
29
DEIS, p. B-16.
30
DEIS, p. B-21.
31
DEIS, p. B-21.
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The DEIS does not identify whether the cut and fill required for other Project components (i.e.,
besides the access roads) would be balanced. Furthermore, if surface soils may need to be
excavated and replaced, they will need to be dumped somewhere. The DEIS fails to identify
where grading spoils will be dumped (which could cause additional impacts), and how they will
be stabilized to prevent sediment transfer.
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Decommissioning
The DEIS provides the following discussion of Project decommissioning:
Reclamation of the Campo Corridor following decommissioning would be based on the
terms of the Campo Lease and may include regrading, replacement of topsoil, and
revegetation. Decommissioning of the Campo Wind Facilities would minimize new site
disturbance and removal of native vegetation to the extent practicable. To the extent
practicable, topsoil removed during decommissioning would be stockpiled and used as
topsoil during restoration efforts. Soil would be stabilized and revegetated with plant
species characteristic of native species within adjacent habitats. Local seed sources would
be used where feasible.32
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I have the following comments in response to these statements:
1. The DEIS’s statements are vague, and thus, preclude the ability to evaluate impacts
associated with decommissioning of the Project. This issue is compounded by the
DEIS’s failure to identify the “terms of the Campo Lease.”
2. The DEIS’s statement that the terms of the Campo Lease may include revegetation
suggests the lease may not include terms for revegetation. The DEIS does not
incorporate a mitigation measure (or other enforcement mechanism) that requires
revegetation of disturbed areas following decommissioning. As discussed further below,
active revegetation efforts are required to minimize invasive plants, which would
undoubtedly colonize areas disturbed by decommissioning activities.
3. The DEIS’s reference to “plant species characteristic of native species within adjacent
habitats” is too vague to understand the environmental implications. For example, would
the plants used for revegetation be the same species as those that occur in adjacent
habitats, or would they simply be plants that have the same physical characteristics (e.g.,
size and shape)?
4. The DEIS fails to identify what would make use of local seed sources not “feasible.” The
Project is expected to operate for at least 25 years, which is ample time to collect and
store seeds from native plants that occur at the Project site. As a result, use of seeds from
native plants that occur at the Project site should be incorporated as required mitigation.
5. The DEIS fails to identify what would occur if it is not feasible to use local seed sources.
Use of seeds from non-local ecotypes can cause significant impacts on ecological
systems.33 The DEIS fails to disclose or evaluate those impacts.
32

DEIS, p. B-32.
Longcore T, R Mattoni, G Pratt, C Rich. 2000. On the perils of ecological restoration: Lessons from the El
Segundo blue butterfly. Pages 281-286 in JE Keeley, M Baer-Keeley, CJ Fotheringham, editors. 2nd Interface
Between Ecology and Land Development in California. U.S. Geological Survey Open-file Report 00-62. U.S.
Geological Survey, Sacramento, CA.
33
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6. The DEIS fails to incorporate any performance standards for site conditions following
decommissioning.
Project Alternatives
Several parties submitted scoping comments that recommended the BIA consider Project
alternatives that would reduce environmental impacts. The EPA’s scoping comments state:
The alternatives analysis is the heart of the Environmental Impact Statement (40 CFR
1502.14). We recommend evaluating a reasonable range of alternatives, including options
for reducing significant environmental impacts and additional mitigation not already
included in the proposed action (40 CFR 1502.14 (f)). Reasonable alternatives could
include: alternative project sites within the reservation; alternative configurations,
capacities, and turbine types, sizes, and technologies; and alternative locations for
facilities (office, operations and maintenance buildings) and material laydown areas. We
recommend locating facilities on existing disturbed land, if applicable. Discuss the
reasons for eliminating alternatives that are not evaluated, and describe the criteria used
to determine the minimum project size that would be considered feasible for meeting the
purpose and need.
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The DEIS eliminates all alternatives that would occur Off-Reservation, because those
alternatives would not provide benefits to the Tribe and would be outside of the Tribal
governance. However, the EPA provided broad recommendations, which provided the BIA with
considerable flexibility in developing On-Reservation alternatives that would reduce significant
environmental impacts. As summarized below, the DEIS ignored most of the EPA’s
recommendations:
EPA Recommendation

Considered in DEIS?

Reason for eliminating

Project sites within the
reservation
Configurations

No – Both Project alternatives are
in the same narrow study area.
Slighty – Alternative 2 would
eliminate 5 turbines from one area
and 2 turbines from another area.
63 MW considered.
No
2.5 MW turbines considered

None provided

Capacities
Turbine types
Turbine sizes
Turbine technologies
Location for facilities
Location for material laydown
areas
Existing disturbed land

Explanation for
configurations not supported.

No
No
No

Lack of economic feasibility.
None provided
Reduced overall capacity
provided by smaller turbines.
None provided
None provided
None provided

No

None provided

The DEIS proposes two Project alternatives: (1) Alternative 1 (252 MW), and (2) Alternative 2
(202 MW). Both alternatives would entail 4.2 MW wind turbines. Alternative 2 would have 12
less turbines, but it is otherwise almost identical to Alternative 1.
10
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•

The DEIS eliminates the Mixed Renewable Generation (Wind and Solar) Alternative
because the Campo Lease does not allow the use of solar panels as one of the approved
forms of renewable electrical generation.

•

The DEIS eliminates the Off-Reservation Location Alternative because it would not
provide benefits to the Tribe and would be outside of the Tribal governance.

•

The DEIS eliminates the Distributed General Alternative because it would not provide
benefits to the Tribe and would be outside of the Tribal governance (among other reasons
provided).

•

The DEIS eliminates the Minimal Build-Out Alternative (15 4.2 MW turbines) due to
lack of economic feasibility of a 63 MW project.

•
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Finally, the DEIS eliminates the Reduced Capacity Turbines Alternative (60 2.5 MW
turbines) because the 60 turbines would have the same disturbance footprint as
Alternative 1 (i.e., environmental impacts would be the same).

Thus, the Project constraints appear to be: (1) it must be a wind energy project, (2) it must be on
Tribal lands, (3) it must have nameplate generating capacity greater than 63 MW, and (4)
environmental impacts must be no greater than Alternative 1. This provided the BIA with
considerable flexibility in developing a project alternative that would reduce significant
environmental impacts. However, the BIA failed to consider any alternatives within these
constraints other than Alternative 1 and Alternative 2. Instead, the analysis was skewed towards
the extremes. Specially, the DEIS only considered an alternative with a large number of small
turbines (Reduced Capacity Turbines Alternative), or a small number of large turbines (Minimal
Build-Out Alternative). There was no consideration of anything in the middle (e.g., 30 4.2 MW
turbines), which would undoubtedly reduce the Project’s footprint and environmental impacts.
Proposed Project Alternatives
The DEIS provides the following rationale for developing Alternative 2:
The 12 turbines eliminated relative to Alternative 1 would be those in areas having the
potential to affect sensitive resources, specifically biological resources, and certain
locations close to sensitive tribal receptors. This would reduce the impact of the Campo
Wind Facilities on sensitive tribal resources and receptors and would reduce the amount
of energy produced as a whole. Alternative 2 construction and operational characteristics
would otherwise be the same as Alternative 1.34
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The DEIS does not identify the specific biological resources that would be avoided by
Alternative 2, nor does it discuss how Alternative 2 would reduce impacts to those resources.

34

DEIS, p. 23.
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The DEIS identified four biological resource impacts (termed BIO-1 through BIO-4 in the
DEIS). In the subsequent section I address those four impacts as they pertain to the two Project
alternatives. Specifically, I summarize the DEIS’s “analysis” of each alternative, and I provide
evidence that refutes the DEIS’s claim that Alternative 2 was developed to reduce impacts to
sensitive biological resources.
1. Riparian Habitats (Impact BIO-1)
The DEIS classifies “unvegetated stream channel” as riparian habitat. Alternative 2 would
reduce impacts to unvegetated stream channel by 0.17 acre.35,36 However, the DEIS provides no
reason to believe that Alternative 2 was developed to minimize impacts to unvegetated stream
channel. Similarly, it is not plausible to believe that 12 turbines were eliminated from the Project
to avoid impacting 0.17-acre of unvegetated stream channel.
2. Wetlands and other Jurisdictional Waters (Impact BIO-2)
The DEIS directs the reader to Table 4.5-2 for information on impacts to federally jurisdictional
wetlands and other waters.37 Table 4.4-2 (which I presume was incorrectly numbered) provides
the impact calculations. However, the table does not provide calculations for each alternative.
According to Table 9a and 9b in the BTR, Alternative 2 would result in a 0.14-acre reduction in
impacts to non-wetland waters.38 The unvegetated stream channels that provide “riparian
habitat” (discussed above) are jurisdictional waters.39 Therefore, the 0.14 acre of jurisdictional
waters avoided by Alternative 2 are the same features as the 0.17 acre of “riparian habitat” that
would be avoided by Alternative 2 (the slight discrepancy between these two values appears to
be due to rounding,40 or an error).41 Again, the DEIS provides no reason to believe that
Alternative 2 was developed to avoid impacts to 0.14 acre (or 0.17 acre) of jurisdictional waters.
3. Species protected under Federal law (Impact BIO-3) – Quino checkerspot butterfly
Based on Figures 2-1A and 2-1B in the DEIS, Alternative 2 would eliminate: (a) a string of five
turbines between Tusil Road and Williams Road in the northern portion of the Project area, and
(b) a string of two turbines along an unnamed road in the southern portion of the Project area
(hereafter referred to as the “northern string area” and “southern string area”). Five additional
turbines would be removed from strings that would remain under Alternative 2 (i.e., some strings

35

DEIS, Tables 4.5-1a and -1b.
The Riparian and Bottomland Habitat subtotal provided in Table 4.5-1a is incorrect. Examining the individual
vegetation communities that comprise this subtotal reveals that the only difference between Table 4.5-1a and -1b is
impacts to unvegetated stream channel.
37
DEIS, pp. 84 and 85.
38
BTR, Tables 9a and 9b
39
See DEIS, Table 4.4-2 and BTR, Tables 9a and 9b.
40
See footnote a to DEIS, Table 4.4-2.
41
For example BTR Table 3 indicates 7 total acres (5.5 On-Reservation) of Waters of the U.S. However, BTR
Table 6 indicates 10.78 acres.
36
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would have less turbines than proposed under Alternative 1).42 Figure 1 (below) depicts the two
turbine strings that would be removed under Alternative 2.
There have not been any surveys for Quino checkerspot butterflies in the northern string area,
and Dudek classified the southern string area as an “Exclusion Area.”43 Furthermore, according
to the DEIS, Alternative 1 would not impact Quino checkerspot butterfly habitat in either area.44
Therefore, Alternative 2 could not have been designed to reduce impacts to the Quino
checkerspot butterfly.
4. Species protected under Federal law (Impact BIO-3) – Eagles
The DEIS concluded Alternative 1 would have no adverse effects on eagles.45 Therefore,
Alternative 2 could not have been designed to reduce adverse effects to eagles.
5. Species protected under Federal law (Impact BIO-3) – Other migratory birds
According to the DEIS:
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The impacts from Alternative 2 would be similar to those under Alternative 1, although
reduced (approximately 191.58 acres of potentially occupied Quino checkerspot butterfly
habitat) because fewer turbines would involve a smaller footprint and thus less
disturbance. Direct and indirect impacts from Alternative 2 would be reduced to less than
adverse with implementation of MM-BIO-1 and MM-BIO-4 (Avian-Specific Avoidance,
Minimization, and Mitigation Measures).46

The DEIS’s reference to the reduction in impacts to “potentially occupied Quino checkerspot
butterfly habitat” does not justify its conclusion that Alternative 2 would reduce impacts
migratory birds. The DEIS provides no additional data or analysis. Therefore, there is no
evidence to suggest that Alternative 2 was designed to reduce impacts to migratory birds.
6. Wildlife movement corridors (Impact BIO-4):
The DEIS concluded Alternative 1 would have no adverse effects on wildlife movement,
corridors, or habitat connectivity. Therefore, Alternative 2 could not have been designed to
reduce effects on wildlife movement, corridors, or habitat connectivity.
In summary, the data and analyses provided in the DEIS do not support the claim that
Alternative 2 was developed to reduce impacts to sensitive biological resources.

42

Figures 2-1A depicts 75 turbines, which makes it impossible to determine the five additional turbines that would
be eliminated.
43
BTR, Figures 4 and 10.
44
See BTR, Figure 15.
45
DEIS, p. 86.
46
DEIS, p. 87.
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Figure 1. Turbine strings removed in Project Alternative 2.
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NEPA Guidelines
The DEIS fails to comply with numerous NEPA requirements beyond those for alternatives
analysis (Sec. 1502.14). I address two requirements that are especially relevant to the biological
resources analyses provided in the DEIS.
List of preparers (40 CFR Sec. 1502.17)

G-77
40 CFR Sec. 1502.17 states:
The environmental impact statement shall list the names, together with their
qualifications (expertise, experience, professional disciplines), of the persons who were
primarily responsible for preparing the environmental impact statement or significant
background papers, including basic components of the statement (Secs. 1502.6 and
1502.8). Where possible the persons who are responsible for a particular analysis,
including analyses in background papers, shall be identified.47

The DEIS fails to provide the qualifications of the persons who were responsible for preparing
the biological resources component of the DEIS. Based on the content of the DEIS, those
individuals either: (a) lack understanding of fundamental principles of botany, wildlife biology,
and ecology; or (b) they lack appropriate standards of objectivity, utility, and scientific integrity
as required by the Indian Affairs Manual.48

G-78

Methodology and Scientific Accuracy (40 CFR Sec. 1502.24)
40 CFR 1502.24 states: “[a]gencies shall insure the professional integrity, including scientific
integrity, of the discussions and analyses in environmental impact statements. They shall identify
any methodologies used and shall make explicit reference by footnote to the scientific and other
sources relied upon for conclusions in the statement.”
The DEIS’s conclusions about environmental effects are not accompanied by analyses that
support those conclusions. In a few instances the DEIS cites the BTR as the source of the
DEIS’s conclusion. However, the BTR does not provide the analysis either; it simply states
there will be no adverse effects.

G-79

The BTR cites several scientific publications to establish the adverse effects that could be caused
by the Project. This is appropriate. However, when it comes to the BTR’s actual analysis of
Project impacts, the BTR cites no scientific publications (or additional analysis) that support the
effects determinations. That said, there are a few select instances where the BTR cites scientific
publications that purportedly support the BTR’s conclusion. However, if one reviews those
publications, it is clear they do not support the BTR’s conclusion. Indeed, most lead to the
opposite conclusion.

47

Bureau of Indian Affairs. 2012. Indian Affairs National Environmental Policy Act (NEPA) Guidebook. 59 IAM 3H. Sec. 1502.17.
48
See Indian Affairs Manual, Part 10, Chapters 2 through 4.
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For example, the BTR cites Lopucki et al. (2017) to support its conclusion that wind farms do
not impact wildlife movement, habitat connectivity, or wildlife corridors. Lopucki et al. (2017)
examined the effect of wind farms on four species associated with agricultural (i.e., human
modified) landscapes in Poland. Of these four species, two had a negative response to the wind
farms, one had a neutral response, and one had a positive response. Thus, only 50% of the
species studied had a negative response. According to the BTR, this means: “construction and
operation of the Project is not expected to have an adverse effect on wildlife movement, habitat
connectivity, or wildlife corridors.”49 There is no way that a trained biologist with professional
integrity would make that conclusion. Indeed, the biologists that conducted the study concluded:
“our study showed that wind farms can significantly alter habitat use of terrestrial
animals not only during the construction phase (Helldin et al. 2012), but also during the
operational phase.”
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Not only do the results of the study fail to support the BTR’s conclusion, but they provide
evidence of an adverse effect that was not contemplated in the BTR or DEIS. Specifically, the
one species that exhibited a positive response (common pheasant) is a non-native, over-abundant
game species in Poland.50 One would expect non-native species associated with human modified
landscapes to benefit from additional modifications to the landscape (i.e., as a result of the wind
farms). Therefore, based on the results of Lopucki et al. (2017), the proper scientific conclusions
would be that: (a) the Project would have adverse effects on some species, and (b) the Project
will benefit non-native species associated with human modified landscapes.
SURVEYS
Information on the biological resource surveys that were conducted for the Project is provided in
the methods section of the BTR. The subsequent comments address some of the statements (in
italics) that were made in that section of the BTR.
“The data gathered from the avian field surveys and avian risk assessment are a separate
document from this report; therefore, these surveys are not discussed further.”51
•

The data and risk assessment are not provided in any of the appendices to the DEIS or
BTR. In addition, the BTR fails to cite where this “separate document” is located or how
it can be reviewed.

“Some of the avian studies will continue into 2019.”
•

The BTR fails to identify the purpose of these additional studies, or how they would
affect:
o the information, analyses, and conclusions presented in the DEIS.
o the two Project alternatives provided in the DEIS.

49

BTR, pp. 90 and 92.
CABI. 2019. Invasive Species Compendium. Datasheet for Phasianus colchicus (common pheasant). Available at:
<https://www.cabi.org/isc/datasheet/70470>
51
BTR, p. 15.
50
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•

Releasing the DEIS before studies have been completed precludes the public from having
a thorough understanding of the Project’s environmental setting and impacts, and thus,
the efficacy of the proposed mitigation.

•

The DEIS does not explain how the information gained from the avian studies will be
disseminated to the public for meaningful input during NEPA review.

“Between 2017 and 2018, Dudek conducted a Quino checkerspot butterfly habitat assessment
and focused surveys, avian field surveys (including raptor nest searches, 30-minute point counts,
and all-day eagle point counts), vegetation mapping, and a jurisdictional delineation of waters
and wetlands within the study area in support of the Project.”
•

The BTR fails to provide survey reports for the avian field surveys and vegetation
mapping surveys. This precludes the ability to verify the information provided in the
BTR, including claims pertaining to survey methods and results. The BTR provides none
of the bird survey data.

•

The BTR provides no further discussion of the raptor nest searches, including the
methods and results. Tables 2a and 2b in the BTR do not identify raptor nest searches as
an activity that Dudek conducted for the Project. As a result, the claim that raptor nest
searches were conducted for the Project appears to be false.

•

No surveys were conducted for special-status plants or bats (and their roosts) within the
On-Reservation portion of the Project site.

•

There have not been any focused surveys for the least Bell’s vireo and southwestern
willow flycatcher within the On-Reservation portion of the Project site since 2010. The
BTR states that updated surveys for the least Bell’s vireo and southwestern willow
flycatcher were not performed in 2018 due to “prior negative surveys within the
Reservation Boundary in 2010” (among other reasons). This information is false. Four
willow flycatchers and one “Traill’s” flycatcher (willow flycatcher or alder flycatcher)
were detected on the Project site between 2010 and 2011.52 Two of these birds were
detected during the breeding season.53 The surveyor could not confirm that either bird
was nesting at the Project site; however, this does not equate to “negative surveys.”

“Any special-status species observed during these surveys are included in the biological analysis
of this report.”
•

This statement is false. Dudek detected numerous special-status plant and animal species
during its surveys.54 Additional special-status species were detected by AECOM in 2010
and 2011. The only special-status species “analyzed” in the BTR are the Quino
checkerspot butterfly and golden eagle.

52

AECOM. 2012. Biological Technical Report, Shu’luuk Wind Project. p. 3-28.
Ibid. See also Sogge, M.K., Ahlers, Darrell, and Sferra, S.J., 2010, A natural history summary and survey protocol
for the Southwestern Willow Flycatcher: U.S. Geological Survey Techniques and Methods 2A-10. p. 20.
54
BTR, Appendixes E-1, E-2, F-1, and F-2.
53
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Dr. Shawn Smallwood’s comment letter lists the special-status bird species that Dudek failed to
disclose or analyze. Additional special-status species that Dudek failed to disclose or analyze
include:
Plants55
Astragalus douglasii var perstrictus (Jacumba milk-vetch) (CRPR 1B.2)
Linanthus bellus (desert beauty) (CRPR 2B.1)
Geraea viscida (sticky geraea) (CRPR 2B.2)
Streptanthus campestris (southern jewelflower) (CRPR 1B.3)
Deinandra floribunda (Tecate tarplant) (CRPR 1B.2)
Animals56
Western spadefoot (SSC)
Blainville’s horned lizard (SSC)
Pocketed free-tailed bat (SSC)
Big free-tailed bat (SSC)
Western mastiff bat (SSC)
Pallid bat (SSC)
Townsend’s big-eared bat (SSC)
Hoary bat (WBWG:M)
Western yellow bat (SSC)
Long-eared myotis (WBWG:M)
Western small-footed myotis (WBWG:M)
Fringed myotis (WBWG:H)
San Diego black-tailed jackrabbit (SSC)
San Diego desert woodrat (SSC)
San Diegan tiger whiptail (SSC)
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Off-Reservation Surveys
The BTR (p. 26 and Table 2b) provides a list of surveys that Dudek claims to have conducted
between 2017 and 2019 for the Off-Reservation portion of the Project.
•

No survey reports are provided for many of the resources Dudek claims to have surveyed
(e.g., rare plants, bats, birds, eagles, bighorn).

•

Based on the dates in Table 2b, the Quino checkerspot butterfly surveys did not adhere to
the USFWS survey protocol.

•

Table 2b has three footnotes (a, b, c). The BTR fails to identify what these footnotes
mean.

See California Department of Fish and Wildlife, California Natural Diversity Database. 2019 Mar. Special
Vascular Plants, Bryophytes, and Lichens List.
56
See California Department of Fish and Wildlife, California Natural Diversity Database. 2018 Nov. Special
Animals List.
55
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•

Bighorn sheep surveys were conducted three days apart on two days in July (10 hours
total).57 Dudek did not provide a survey report that describes the survey methods.
However, 10 hours of survey effort would have been incapable of providing reliable
information on bighorn sheep use of 2,000 acres (Off-Reservation) or 500 acres (Boulder
Brush Corridor). In addition, limiting the surveys to two days in late July fails to account
for seasonal variation, including bighorn use of lower slopes and valleys during the
spring.
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Golden Eagles / Birds
“Surveys were conducted within the study area from October through December 2017, and in
January 2018 to present (Figure 7, 2018 Eagle Point Count Surveys). These surveys follow the
techniques outlined in the USFWS Land-Based Wind Energy Guidelines (USFWS 2012) and the
California Guidelines (CEC and CDFG 2007)…Surveys are performed during the spring and
fall periods and included three surveys each week at each point.”58
•

These statements are intentionally misleading and conflict with information provided in
Table 2a.

•

Eagle count surveys were conducted 10/2/17 through 12/1/17, and from 10/2/18 through
10/29/18. There were “avian point count” surveys during some of the intervening
periods; however, there was only one survey by one person (on 2/9/18) between 1/4/18
and 7/11/18. This is a critical flaw for two reasons. First, because many birds migrate
north along the eastern side of the mountains in San Diego County during the spring.
Second, because there were virtually no surveys during the time of year when golden
eagles are most mobile and conspicuous (i.e., during courtship).59

•

The surveys did not adhere to the minimum levels of effort recommended in the LandBased Wind Energy Guidelines and Eagle Conservation Plan Guidance (“ECP
Guidance”).60 Those documents recommend:
o Minimum of two years of surveys across all seasons.

o The ECP recommends 20 hours per turbine per year for risk assessments.61 This
equates to 2,400 hours for Project Alternative 1. Dudek conducted 333 hours
(13.9% of the level recommended).62

57

BTR, Table 2b.
BTR, p. 38.
59
Pagel JE, DM Whittington, GT Allen. 2010 Feb. Interim Golden Eagle inventory and monitoring protocols; and
other recommendations. Division of Migratory Birds, United States Fish and Wildlife Service.
60
The Land-Based Wind Energy Guidelines (p. 3) state: “If eagles are identified as a potential risk at a project site,
developers are strongly encouraged to refer to the ECP Guidance.”
61
U.S. Fish and Wildlife Service. 2013 Apr. Eagle Conservation Plan Guidance: Module 1—Land-based Wind
Energy, Ver 2. Appendix C.
62
BTR, p. 63.
58

19

G-83

o Surveys for eagle nests within 10 miles of the Project footprint for no less than
two breeding seasons prior to construction.63 No eagle nest searches have been
conducted for the Project since 2010 or 2011.
•

•

Dudek’s claim that they conducted three surveys each week at each point cannot be
substantiated by the information provided in Table 2a. At a minimum, there were no
surveys within the On-Reservation portion of the Project site (where wind turbines will
be located) during the spring and early summer.
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The survey methods and results cannot be validated because no survey reports were
provided. Page 39 of the BTR identifies all the survey data that were supposedly
collected, but none of the data are provided. This precludes the ability to assess risk to
eagles and other birds.

ENVIRONMENTAL SETTING
Quino Checkerspot Butterfly
The DEIS (and BTR) identifies the Quino checkerspot butterfly as an endangered subspecies.
However, it provides no other contextual information for the public to understand the relative
importance of the Project area to the persistence and recovery of the subspecies.64
There are currently 10 “core occurrence complexes” of the Quino checkerspot butterfly.65 These
occurrence complexes are considered likely centers of population density based on
characteristics including geographic size, number of reported individuals, documented
reproduction, and repeated observations. Such population density centers are likely to contain
habitat supporting local “source” populations for a metapopulation (or even for
megapopulations).66 The Project site coincides with the Campo Core Occurrence Complex
(“Campo Core”).67 Most of the Quino checkerspot butterflies that comprise the Campo Core
were detected on the Project site.68
The prediction that drought conditions are likely to continue into the near future highlights the
importance of conserving populations locally adapted to drier climates and diverse habitat
types.69 Habitats in the Campo Core and Jacumba Core occurrence complexes are warmer and
drier than other core occurrence complexes and differ substantially in other habitat
63

U.S. Fish and Wildlife Service. 2013 Apr. Eagle Conservation Plan Guidance: Module 1—Land-based Wind
Energy, Ver 2. Appendix C.
64
See 43 FR 55990 Sec.1500.1
65
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 14.
66
Ibid, p. 5.
67
Ibid, Figure 1.
68
CFWO GIS Coordinator, Carlsbad Fish and Wildlife Office. Species Occurrence Data [GIS data]. Available at:
<https://www.fws.gov/carlsbad/GIS/CFWOGIS.html>. (Accessed 2019 Jun 26).
69
U.S. Fish and Wildlife Service. 2009. Revised Designation of Critical Habitat for the Quino Checkerspot butterfly
(Euphydryas editha quino). 74 FR 28776 28862. See also U.S. Fish and Wildlife Service. 2003. Recovery Plan for
the Quino Checkerspot Butterfly (Euphydryas editha quino). Portland, Oregon. p. 76.
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characteristics.70 Therefore, the USFWS has concluded that the maintenance of these core
occurrence complexes is essential for recovery and survival of the Quino checkerspot butterfly in
San Diego County because Quino populations associated with these cores are locally adapted to
drier climates and diverse habitat types.71 The USFWS has further concluded that the Campo
and Jacumba Core Occurrence Complexes contribute significantly to reducing the subspecies’
extinction probability.72 This is consistent with research conducted by Preston et al. (2008,
2012). They reported:
The eastern edge of Quino checkerspot’s range supports large and robust butterfly
populations, abundant and diverse larval host plants and nectar sources, and relatively
low levels of development and intensive agriculture. These areas may provide climate
refugia that Quino checkerspot will require under future predicted scenarios of climate
change (Preston et al., 2008).73
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Since completion of the Recovery Plan in 2003, the loss and modification of Quino habitat
continue to be the primary threat to the subspecies, especially in southeast San Diego County.74
In areas where habitat is protected, urbanization of surrounding lands may result in the
fragmentation of protected habitats, which could prevent movement of the subspecies between
habitat areas.75
This information is fundamental to an accurate depiction of the affected environment, and to the
public and decision’s makers’ understanding of the potential consequences of the Project on the
Quino checkerspot butterfly.
2018 Quino Checkerspot Butterfly Surveys
According to the BTR: “[t]he 2010 USFWS protocol surveys conducted by AECOM overlapped
with a large portion (63%) of the current study area.”76 The BTR does not define the “current
study area,” and it is unclear whether it refers to: (a) the overall Project study area (i.e., 2,200acre On-Reservation portion of the Project site), or (b) the 699-acre study area referred to in
Dudek’s 2018 survey report.77 Furthermore, there are no maps in the DEIS or BTR that depict
the 2010 and 2018 survey areas in relation to the Project footprint. This makes it impossible to:
(a) determine whether all potential Quino checkerspot butterfly habitat has been surveyed, and
(b) evaluate the extent of significant indirect impacts to Quino checkerspot butterfly habitat
(which were not quantified in the DEIS or BTR).

Ibid.
Ibid.
72
Ibid.
73
Preston KL, RA Redak, MF Allen, JT Rotenberry. 2012. Changing distribution patterns of an endangered
butterfly: Linking local extinction patterns and variable habitat relationships. Biological Conservation 152: 280-290.
See also Preston KL, JT Rotenberry, RA Redak, MF Allen. 2008. Habitat shifts of endangered species under altered
climate conditions: importance of biotic interactions. Global Change Biology 14: 2501-2515.
74
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 13.
75
Ibid.
76
BTR, p. 31.
77
BTR, Appendix C-1, p. 5.
70
71
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The BTR states: “[f]ocused Quino checkerspot butterfly surveys were conducted over 10 visits
between March 3, 2018, and May 15, 2018, per the Quino checkerspot butterfly survey
guidelines published on December 15, 2014 (USFWS 2014).” This statement is inconsistent
with the survey guidelines. For example:
1. The survey guidelines state: “[s]urveys shall be conducted weekly and spaced no closer
than 4 days apart.” Many of Dudek’s surveys were only two or three days apart.
Survey passes 1 and 2 in Area 10 were only one day apart, and passes 5 and 6 were
conducted on the same day.78
2. The survey guidelines state: “[s]urveys should be conducted at a rate of approximately
5-10 acres (2-4 hectares) per person-hour.” Many of Dudek’s surveys exceeded this
rate. For example, survey pass 9 in Area 1 (73 acres) was conducted in 3 hours and 25
minutes.79 This is equivalent to a rate of over 21 acres per hour (assuming the surveyor
did not take any breaks). Although the survey guidelines acknowledge the survey rate
can depend on topography and other physical factors, most of Dudek’s survey routes
had moderate topographic relief, and thus, do not appear to qualify as routes that can be
surveyed at a rate greater than 10 acres per person-hour.80
3. The survey guidelines state that surveys will not be conducted when temperature in the
shade at ground level is less than 60° F on a clear, sunny day with less than 50 percent
cloud cover, or less than 70° F on days with 50 percent or more cloud cover. Several of
Dudek’s surveys violated this requirement.81
The BTR states: “[a]pproximately 1,216 acres were considered potential suitable habitat within
the Project Site (Figure 4).”82 Although the 2018 survey report (an appendix to the BTR)
provides maps of the survey areas, there are no maps that clearly depict the portions of those
areas that provide suitable habitat for the Quino checkerspot butterfly. As a result, it is unclear
how the results of the surveys affected: (a) Dudek’s habitat model (and vice versa), and (b) the
information presented in the BTR.
The BTR subsequently states that there are 674.1 acres of “potentially occupied habitat mapped
within the On-Reservation portion of the Project Site.”83 This value was derived from Dudek’s
habitat model (discussed in more detail below), thus completely ignoring the field assessment,
which had led to the conclusion that there are approximately 1,216 acres of potentially suitable
habitat within the Project Site. Dudek’s use of the model (only) to estimate acres of potentially
occupied habitat within the Project site is inherently flawed because the model output (i.e., acres
of potentially occupied (or “suitable”) habitat is dependent on the 2010 survey data, and 37% of
the Project site was not surveyed in 2010.84 Specifically, the model output was dependent on
two key input variables: (1) acres within 200 meters of Quino checkerspot butterfly locations in
2010, and (2) acres within 200 meters of “significant” host plant populations in 2010. Therefore,
78

BTR, Appendix C-1, Table 1.
Ibid.
80
Ibid, Figures 2 through 6.
81
BTR, Appendix C-1, Table 1.
82
BTR, p. 61.
83
BTR, p. 62.
84
BTR, pp. 31 and 61.
79
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if an area had not been surveyed in 2010, these input variables would be zero acres, and thus, the
output variable would also be zero acres.85
This issue is compounded by Dudek’s failure to collect the data needed to update the model.
Specifically, Dudek did not map host plants (i.e., input variable #2) within areas that were not
surveyed in 2010. According to Dudek’s report: “[s]urveys also focused on identifying Quino
host plants; however, only dried host plants from last year were observed. Therefore, no host
plants were mapped on site.”86 Host plant density, distribution, and phenology change over time
for a variety of reasons, and Quino checkerspot butterfly populations have evolved to respond to
shifting habitat patch suitability in space and time.87 For example, environmental conditions
(e.g., low rainfall) may result in a low germination rate of host plants one year, but abundant
germination the next year.88 As a result, the presence of host plants in habitat that otherwise
appears suitable is an indicator of habitat suitability, regardless of the phenology of the host
plants.89 Dudek’s failure to map host plants within the survey areas precludes its ability to use
the model to make estimates on the amount of suitable Quino checkerspot butterfly habitat
within the Project site (footprint). This is exacerbated by false information presented in the
BTR. It states: “[n]o Quino checkerspot butterfly or their host plants were observed during the
2018 focused surveys within the Project Site.”90
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Boulder Brush
According to the DEIS: “[p]rotocol surveys for 2019 within the Boulder Brush Corridor were
underway at the time of preparing this document.”91 The DEIS fails to discuss how the results of
those surveys may affect the Project, including the information, analyses, and conclusions
presented in the DEIS. Environmental impact statements are intended to serve as the means of
assessing the environmental impact of proposed agency actions, rather than justifying decisions
already made.92 If protocol surveys had not been completed, the DEIS had no basis for stating:
“[t]he Off-Reservation portion of the Project would not adversely affect any federally listed
plants or wildlife, because none are present.”93
Furthermore, Dudek detected five Quino checkerspot butterflies in the Boulder Brush Corridor
on April 10, 2019—six weeks prior to release of the DEIS and BTR (Figure 2, below).94 This
information was not disclosed in the DEIS or BTR, and it is critical to assessing the Project’s
impact on recovery of the subspecies. Specifically, the Recovery Plan for the Quino
85
The model also included an undisclosed amount of area around hilltops, and area within 100 feet of ridgelines.
Figure 11 in the BTR shows modeled habitat around hilltops, but not ridgelines.
86
BTR, Appendix C-1, p. 5.
87
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 19.
88
Ibid.
89
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 10.
90
BTR, p. 61.
91
DEIS, p. 37.
92
See 43 FR 55990 Sec. 1502.2
93
DEIS, p. 86.
94
CFWO GIS Coordinator, Carlsbad Fish and Wildlife Office. Species Occurrence Data [GIS data]. Available at:
<https://www.fws.gov/carlsbad/GIS/CFWOGIS.html>. (Accessed 2019 Jun 26).
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Checkerspot Butterfly stresses the importance of population resilience in recovery of the
subspecies. Detection of the subspecies at the Project site between 2005 and 2009 (by Pacific
Southwest Biological Services), in 2010 (by AECOM), and now in 2019 (by Dudek) may be an
indication of population resiliency. However, this cannot be properly evaluated without data on
the number of occupied habitat patches, and thus, until Dudek: (a) completes the 2019 surveys,
and (b) discloses the survey results to the public.
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Figure 2. April 10, 2019, record of Dudek detecting Quino checkerspot butterflies on Boulder
Brush portion of the Project site.

Dudek’s Habitat Model
The DEIS states that Alternative 1 would “permanently remove 222.1 acres of suitable Quino
checkerspot habitat,” whereas Alternative 2 would impact “approximately 191.58 acres of
potentially occupied Quino checkerspot butterfly habitat.”95 The DEIS cites the BTR as the
source of this information. The BTR calculated impacts to Quino checkerspot butterfly habitat
through the following process:

G-87

96

First, Dudek modeled habitat in order to estimate potentially occupied areas on site. According
to the BTR: “[t]he habitat model is created from the following parameters based on general
industry guidance from USFWS for other projects:
•
•
•
95
96

200-meter buffer around Quino checkerspot butterfly locations
200-meter buffer around “significant” plant populations (i.e., >20 individuals)
Hilltops

DEIS, pp. 86 and 87.
BTR, p. 85.
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•

Ridgelines (centerline with 100-foot (31.2-meter) buffer).”97

Dudek then excluded areas from the habitat model. The BTR reports:
The 2010 and 2018 Quino checkerspot butterfly exclusion areas were removed from the
model, because those areas were determined to be unsuitable for this species. This model
resulted in approximately 674.1 acres of potentially occupied habitat mapped within the
On-Reservation portion of the Project Site (i.e., Campo Corridor). Figure 11, Quino
Checkerspot Butterfly Modeled Habitat, shows the model and estimated occupied
habitat.98

Finally, Dudek concluded: “[t]here would be impacts to 222.98 acres of potentially occupied
Quino checkerspot butterfly habitat (Figure 15, Impacts on Potentially Occupied Quino
Checkerspot Butterfly Habitat).”99
As described below, there are flaws with all three steps Dudek implemented to estimate Project
impacts to Quino checkerspot butterfly habitat.
Step 1: Habitat Model
Dudek’s model incorporated four parameters that the BTR claims are: “based on general industry
guidance from USFWS for other projects.” The BTR’s claim is not supported by evidence and is
inconsistent with information provided by the USFWS. For example:
1. The USFWS considers all suitable habitat within one kilometer (not 200 meters) of a
Quino checkerspot butterfly sighting to be occupied habitat.100 According to the
Recovery Plan: “[t]his distance delineates the area within which we would expect to find
the habitat associated with the observed butterfly.”101
2. There is no scientific basis for using “significant plant populations” as a model
parameter. According to the USFWS: “[i]t is not possible to determine habitat suitability
based on standing host plant densities.”102
3. One of the primary constituent elements for the Quino checkerspot butterfly is:
“[p]rominent topographic features, such as hills and/or ridges, with an open woody or
herbaceous canopy at the top.”103 However, Quino checkerspot butterflies are not limited
97

BTR, p. 61.
BTR, p. 62.
99
BTR, p. 85.
100
U.S. Fish and Wildlife Service. 2011 Sep 1. Formal Section 7 Consultation for the Proposed East County
Substation and Transmission Line Project, San Diego County, California. p. 4. See also U.S. Fish and Wildlife
Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha quino). Portland, Oregon. pp.
v, 35, and 164. See also U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha
quino), 5-Year Review: Summary and Evaluation. pp. 5, 14, 26.
101
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 35.
102
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 10.
103
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 67.
98
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to hilltops and ridgelines.104 As reported in the Recovery Plan: “[p]rominence should be
determined relative to other local topographic features.”105 Dudek’s model failed to
consider other local topographic features. Furthermore, the figure that the BTR provides
to “show the model” does not depict the ridgelines within the Project site.106
Nevertheless, I contacted Eric Porter and Alison Anderson at the Carlsbad Fish and Wildlife
Office to determine whether Dudek’s habitat model was indeed “based on general industry
guidance from USFWS for other projects.” Both individuals stated that Dudek’s model is not
based on (and conflicts with) guidance from the USFWS.107
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This issue is exacerbated because Figure 11, which the BTR claims shows “approximately 674.1
acres of potentially occupied habitat mapped within the On-Reservation portion of the Project
Site (i.e., Campo Corridor),” does not depict the Campo Corridor. This makes it impossible to:
(a) understand where Project impacts would occur in relation to the modeled habitat, and (b)
validate the statement that there are 674 acres of potentially occupied habitat within the Campo
Corridor.
Step 2: Exclusion Areas
The BTR states that the 2010 and 2018 Quino checkerspot butterfly exclusion areas were
removed from the model because those areas were determined to be unsuitable for the species.
This statement contradicts information provided in the BTR’s figures and data from the 2010
surveys.
2018 Exclusion AreasThe BTR fails to clearly define the process that was implemented to exclude areas in 2018,
although it claims those areas are unsuitable for the butterfly. Figure 4 in the BTR depicts the
2018 exclusion areas, which are labeled: “Survey Areas Excluded per Habitat Assessment.”
However, this is inconsistent with the information provided in Figures 10 and 11, which depict
presence of suitable habitat throughout large portions of the 2018 exclusion areas. The 2018
survey report does not provide any data or photographs to validate the exclusion process, and
no additional information is provided in the BTR. As a result, it is impossible to determine: (a)
whether all potential habitat has been surveyed (in 2010, 2018, or both), (b) what areas were
excluded based on a priori assumptions about habitat suitability, versus actual survey data, and
thus, (c) the extent to which the BTR accurately reports Project impacts to potential habitat.
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2010 Exclusion AreasHabitat, by definition, is defined by presence of the species.108 Therefore, areas where butterflies
have been detected contain habitat for the species, regardless of a priori assumptions about
habitat suitability prior to butterfly detection. Dudek removed the 2010 exclusion areas from
consideration because it determined those areas were unsuitable for the species. However, that
determination is inconsistent with the 2010 data. Specifically, Dudek removed areas where
Quino checkerspot butterflies (and host plants) were detected (Figure 3, below).109 This includes
both areas where the number of Quino observations “clearly established presence of the
species.”110 As a result, those areas should not have been removed from the model, and they
need to be incorporated in a revised estimate of the amount of Quino checkerspot butterfly
habitat within the Project area.
Moreover, AECOM (2010) reported several problems with their process for excluding habitat.
This included misinterpretation of the protocol definition of dense chaparral, which resulted in a
narrowing of habitat to be surveyed.111 As a result, AECOM reassessed the habitat and the
survey area was expanded to 1,806 acres. However, the problems continued. The survey report
states:
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As the focused adult surveys ensued, some surveyors observed patches of open habitat in
the dense chaparral they deemed suitable for the species. Starting in survey week 2,
Quino observations were made outside of the original survey area (Figure 3). The survey
area was expanded during survey week 2 to include additional trails and narrow openings
in the chaparral that were not easily visible during habitat assessments. The expanded
survey area is depicted in Figure 3 and constitutes approximately 541 additional acres.112

After conclusion of the field season the biologists held a meeting to discuss the results.
According to the survey report:
The total area surveyed, including the original and expanded survey areas (2,347 acres),
represents what is considered the optimal habitat for Quino on-site. Of the areas
surveyed, Quino were observed in a small percentage of the total survey area. The Quino
is known to undergo population fluctuations with extirpation of local populations and
recolonization of new areas in a fashion characteristic of metapopulation dynamics
(Osborne 1998). Thus, the participants of the June 24 meeting concluded that a larger
area of suitable habitat totaling 3,456 acres is potentially supporting the persistence of
the species. Much of this area was excluded from surveys based on the presence of dense
chaparral. However, the larger area of suitable habitat defined in Figure 5 includes all
chaparral with host plants and occasional openings (>1 acre). This area of suitable habitat
is most relevant for discussing the larger patterns of species distribution through space
and time (Figure 5).113
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A subsequent habitat assessment was conducted in 2012, which caused AECOM to conclude that
there was approximately 3,803 acres of suitable Quino habitat within the Biological Study Area
(“BSA”).114 This does not comport with Dudek’s conclusion that there are only 674 acres of
Quino habitat within the On-Reservation portion of the Project site115—especially because
Dudek and AECOM analyzed the same data.116
As a rough metric, I compared how much of the BSA AECOM considered to be suitable habitat
against how much of the On-Reservation portion of Project site Dudek considered to be suitable
habitat:
1. AECOM concluded 3,803 acres (80%) of the 4,739-acre BSA provide suitable habitat for
the Quino checkerspot butterfly.117
2. Dudek concluded 674 acres (30.6%) of the 2,200-acre On-Reservation portion of the
Project site provide potentially occupied (or “suitable”) habitat or the Quino checkerspot
butterfly.118
There is no obvious reason for this substantial discrepancy, especially because the 2,200-acre
On-Reservation portion of the Project site lies largely within the BSA.119 Indeed, the only
logical explanation is that Dudek, by applying the artificial constraints of its habitat model,
excluded areas that AECOM concluded were suitable habitat. As discussed previously, this
includes areas where AECOM had detected Quino checkerspot butterflies and their host plants.
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Figure 3. Quino checkerspot butterfly occurrences, host plant populations, and exclusion
areas. Small black circles depict butterfly occurrences within exclusion areas. Large blue
circles depict areas within approximately 1 km of butterfly occurrences and show exclusion
areas with potential habitat (host plants).
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Step 3: Calculation of Impacts
The BTR concludes:
1. “There would be impacts to 222.98120 acres of potentially occupied Quino checkerspot
butterfly habitat (Figure 15, Impacts on Potentially Occupied Quino Checkerspot
Butterfly Habitat).”121
2. “Alternative 2 would result in direct impacts to 191.58 acres of potentially occupied
Quino checkerspot butterfly habitat.”122
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Presumably these estimates were derived by overlaying the Project footprint onto the map of
modeled habitat, after the exclusion areas had been removed. However, the BTR does not
articulate how Dudek derived its estimates. Furthermore, although Figure 15 depicts “QCB
Modeled Habitat Impacted by Project Footprint,” it does not depict the Project footprint. This
precludes the ability to understand: (a) which Project features were included in the impact
calculations, and (b) whether the fire management zones were included in the impact
calculations. This, in turn, precludes the ability to validate the impact estimates provided in the
BTR and DEIS.
Bats
“Acoustical bat surveys were conducted in 2011 for the Jewell Wind Project previously proposed
by a different applicant. The surveys resulted in the detection of 13 bat species in the vicinity of
the broadband acoustic detectors, which were located along the eastern edge of the OffReservation portion of the study area. It is assumed that all bat species recorded during the
surveys would use suitable habitat in the Off-Reservation portion of the Project Site for
foraging.”
•

•

The BTR has no basis for suggesting multiple detectors were located along the eastern
edge of the Off-Reservation portion of the study area. The Off-Reservation bat survey
was conducted between 2011 and 2012, and consisted of one acoustic detector on the
eastern boundary of the Boulder Brush site.123 No survey report was provided.
Nevertheless, data that were collected seven years ago from one acoustic detector does
not provide adequate information on the environmental setting, especially for the entire
Project site.
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BTR Appendix F-2 provides the Wildlife Compendium for Torrey Wind. Thirteen bat
species are listed. The BTR assumes these bat species would use suitable habitat in the
Off-Reservation portion of the Project Site for foraging. The BTR does not explain why
use would be limited to foraging (and not also roosting). In addition, the BTR fails to
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identify the species that occur, or may occur, within the On-Reservation portion of the
Project site.
•

Multiple bat roosts (or potential roosts) were detected at the Project site in 2010 and
2011.124 The DEIS and BTR fail to disclose this information or analyze impacts to bat
roosts.

“The impacts analysis for this report relied on the data collected for and documented in the 2012
AECOM report.”
•

This statement is confusing because there is no impacts analysis (for bats) in the BTR or
DEIS.

•

The AECOM report was not provided with the BTR or DEIS. I have a copy of the report
because I reviewed the DEIS for the Shu’luuk Wind Project; however, I suspect most
other members of the public do not have access to the report.
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California Condor
The BTR’s discussion of the California condor is limited to the following statements in Table 4:
Very Low potential to forage and not expected to nest. There is potential foraging habitat;
however, no suitable nesting vegetation present and the only records are at least 15 miles
away from the site from 2017 (other years are further from the site) (USFWS 2018).

This information is misleading and conflicts with the information provided in AECOM (2012).
Figure 16 in AECOM (2012) shows that in 2007 a condor flew within approximately 4.7 miles
of the northeast corner of the On-Reservation portion of the Project site, and extremely close to
(if not directly over) the Off-Reservation portion. I was unable to evaluate whether there have
been more recent flights near the Project site because the URL cited in the BTR (i.e., USFWS
2018) does not lead to the data. This is important because AECOM (2012) concluded:

G-91

1. “It is estimated that, given the current rate of population increase from reintroductions
and wild-hatched condors, the range of the condor population in Baja California will
extend across the International Border within 10 years (San Diego Zoo ICR 2012).
Similar range expansions of reintroduced populations have been observed in the Los
Angeles basin and Big Sur condor populations (USFWS 2011c).” 125
2. “suitable [condor] nesting and roosting sites are available along mountain cliffs within
the vicinity of the Reservation. Suitable foraging habitat is present within the BSA in the
form of big sagebrush scrub, nonnative grassland, upper Sonoran subshrub scrub, and
wildflower field.”126
Based on this information, it appears highly probable that condors will pass through the Project
site during the 25-year life of the Project. The DEIS fails to assess Project impacts to the
California condor, including the potential for a condor to collide with a wind turbine.
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Sensitive Plants
The BTR states: “No sensitive plant species were detected within the On-Reservation portion of
the Project Site during the 2010–2011 rare plant surveys…Given that no sensitive plant species
are expected to occur in the Project Area, sensitive plant species are not discussed further in this
report.”127
The only explanation for these statements is that they were specifically designed to mislead the
public and decision makers. Dudek uses the terms “sensitive,”128 “rare,”129 and “specialstatus”130 interchangeably throughout the BTR when referring to plants of conservation concern.
Therefore, Dudek’s statements regarding absence of sensitive plant species are not due to a
unique definition of the term “sensitive.”
Numerous sensitive plant species have been detected on the Project site.131 Some of these plants
are as imperiled as Poa atropurpurea (San Bernardino bluegrass), which is the only sensitive
plant species considered in the BTR and DEIS. These include:
•
•
•
•
•

Astragalus douglasii var perstrictus (Jacumba milk-vetch) (S2S3, G5T3?)132
Linanthus bellus (desert beauty) (S2, G2G3)133
Geraea viscida (sticky geraea) (S2, G2G3)134
Streptanthus campestris (southern jewel-flower) (S3 G3)135
Deinandra floribunda (Tecate tarplant) (S2 G2)136

San Bernardino bluegrass has a Heritage Rank of S2 G2.137,138 This means it is considered
Imperiled in California (“S”) and globally (“G”).139 Imperiled plants are: “At high risk of
extinction due to very restricted range, very few populations (often 20 or fewer), steep declines,
or other factors.”140 Tecate tarplant has the same state rank and global rank as San Bernardino
127
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bluegrass. Desert beauty and sticky geraea have the same state rank as San Bernardino
bluegrass, and nearly the same global rank as San Bernardino bluegrass (uncertainty about a
plant’s rank can be expressed by a range rank, with G2G3 meaning the rank is somewhere
between G2 and G3).141
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Golden Eagle
“There are no suitable large trees or cliffs present for nesting; therefore, this species is not
expected to nest on site.”142
This conclusion is not supported by evidence. According to page 47 of the BTR: “Coast live oak
woodland [at the Project site] is dominated by a single evergreen species: coast live oak with a
canopy height reaching 32.8 to 82.0 feet (10 to 25 meters).” Trees in this size range are tall
enough to support golden eagle nests.143 An 82-foot-tall coast live oak is massive and is
definitely large enough to support an eagle nest. Nevertheless, Dudek made no attempt to locate
eagle nests on the Project site.
“Although golden eagles have been documented within the 10-mile area, including a few brief
incursions over the Project Site, these are very minor when compared to their overall use areas
and geographic range. As shown in the figures, Table 5, and the discussion below, the Project
Site appears to be at the very fringe of their individual territories or use areas, and likely mostly
represent brief exploratory searches. The Figure 13 series show this information.”
•

As the BTR reports: “Lagomorphs (rabbits and hares) and ground squirrels are of primary
importance in the diet of most golden eagles, including in San Diego County.”
Lagomorphs (especially jackrabbits) are very abundant at the Project site.144 Therefore,
the eagles were probably foraging. The BTR provides no basis for the conclusion that the
eagle flights over the Project site were “brief exploratory searches,” or that “searches” are
an insignificant activity.

•

The Figure 13 series referenced in the BTR shows eight different eagles crossing through
the Project site. A couple of the birds did so on numerous occasions (F07 and M07 in
2016). Table 5 in the BTR does not accurately report golden eagle occurrences at Project
site.

•

The BTR fails to report how many birds had working transmitters. However, according
to the USGS report cited in the BTR: “[a]s of February 23, 2016…we have 15 eagles
with active transmitters.” The subsequent year the USGS reported: “[f]rom Feb 2016 to
Feb 2017 there were 18 eagles with active transmitters.” Therefore, it appears that a
relatively high proportion of the birds with working transmitters moved through the
Project site.
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•

In addition, only adult floaters and territory holder birds were fitted with transmitters.
According to the 2017 report: “[d]epending on the season, the population of golden
eagles in California is typically comprised of resident adult territorial breeders, adult
floaters, locally fledged juvenile and subadults, as well as migrants with origins from
more northerly or southerly latitudes.” Thus, there were no data on juveniles, subadults,
or migrants that may have been using the Project site.

•

The data collected by the USGS were generally limited to a year or two (or less). Eagle
use of the landscape is dynamic (e.g., in response to prey abundance). Therefore, data
from one or two years is insufficient to establish “low” use of the Project site.

•

AECOM detected golden eagles at the Project site during surveys conducted in 2010 and
2011.145 The USGS detected golden eagles at the Project site in 2015 and 2016. Dudek
detected golden eagles at the Project site during surveys conducted in 2017 and 2018.146
Collectively, these data establish sustained use of the Project site by golden eagles,
including use during each year of data collection. Golden eagles are highly susceptible to
collisions with wind turbines. The existing data indicate the Project is likely to kill
golden eagles.
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Other Raptors
An extremely high abundance of raptor nests associated with numerous species have been
detected at the Project site.147 The DEIS and BTR fail to disclose this information or analyze the
Project’s adverse effects on raptors.
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Jurisdictional Waters
Table 3 in the BTR indicates there are 7 total acres of Waters of the U.S at the Project site (5.5
acres On-Reservation). However, Table 6 in the BTR indicates 10.78 acres. The numbers
provided in Table 3 do not add up to the numbers provided in Table 6, so it is impossible to
figure out the discrepancy.

G-95
BTR Table 8a has the following footnote: “[i]mpacts to approximately 0.21 acres of emergent
wetland and 0.12 acres of unvegetated channel are from a construction-related, temporarily
cleared road that will be revegetated once construction is complete.” More information is
needed to understand these impacts, which have been classified as temporary. For example,
would the road be permanent or temporary, would it be subject to fuel clearance requirements,
and how would revegetating an unvegetated channel mitigate the impacts?
Movement Corridors
“Many birds migrating from their winter range in western mainland Mexico to their breeding
range in Northern California, the Pacific Northwest, or Alaska use San Diego County as a
corridor for crossing from the desert to the coastal slope (Unitt 2007, as cited in AECOM 2012).
145
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However, this migration happens along the east side of San Diego County’s mountains and is
most concentrated in the canyons and valleys that lead from southeast to northwest (Unitt 2007,
as cited in AECOM 2012). Therefore, the Project Area is not located within this northward
migration route.”
The BTR makes the conclusory statement that the Project is not “within this northward migration
route” after providing evidence that it may indeed be within that route. Specifically, the Project
is located on the east side of San Diego County’s mountains, and it has valleys that lead from
southeast to northwest. The BTR provides the following description of the Project area:
1. “A series of north–south-oriented ridges separated by the occasional broad valley or
narrow drainages dominate the topography.”148
2. “The terrain in the area ranges from valley bottoms to house-sized boulder-covered
ridgelines.”149
Thus, the Project site has valleys, and the north-south ridges provide ideal terrain features for
migrating raptors (which use updrafts created by ridges).
It’s especially incredulous that Dudek would assert that the Project area is not within a northward
migration route without providing any data to support that assertion. According to the BTR,
Dudek has been conducting bird surveys at the Project site since 2017. This included surveys at
each point count station three times a week during the spring and fall migration periods.150 If
those claims are correct, Dudek has data that can be analyzed to determine the Project site’s
function as a migration corridor.
“Based on the avian data collected for the Project and the site’s location, habitat, and
topography, large concentrations of migrating birds do not regularly pass through the Project
Area. Additionally, radar shows migrating species travel at much higher altitudes than the
proposed wind turbines will reach.”
The BTR does not provide or cite any data to support these claims. Many diurnal migrants do
not migrate at high altitudes.151 Most raptors in particular do not migrate at high altitudes
because they use thermals and updrafts to save energy. Deflective lift is produced when wind
hits the vertical surface of a hill or ridge. Because the air can’t go through the hill or ridge, it has
to go up, creating updrafts. Air deflected in this way allows birds to ride effortlessly on the
updraft. In addition, although many types of birds do indeed migrate at high altitudes, inclement
weather can cause them to fly lower, and potentially within the rotor area of the Project’s 4.2MW turbines.
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PROJECT IMPACTS
I have the following initial comments regarding the DEIS’s assessment of Project impacts to
biological resources:
1. The DEIS does not even attempt to follow the process outlined in the Land-Based Wind
Energy Guidelines, which describe the process for: (a) evaluating a site’s suitability for
wind energy development; (b) assessing impacts; (c) avoiding, minimizing, and
mitigating impacts; (d) assessing consequences of the project once it is operational.
2. The DEIS fails to provide a golden eagle risk assessment in accordance with the
USFWS’s Eagle Conservation Plan Guidance. Indeed, the DEIS provides no risk
assessments.
3. The DEIS fails to disclose and analyze the impacts associated with wind turbine
collisions, including the cumulative effects of wind turbine collisions on population
stability. The measures proposed in the DEIS do absolutely nothing to mitigate bird and
bat collisions.
4. The DEIS provides no analysis whatsoever of impacts to bats. This includes impacts to
roost sites, and to individual bats that will collide with the Project’s wind turbines.
5. The DEIS provides no analysis of impacts to insects. Wind turbines kill a substantial
number of insects, and the magnitude of insect kills at wind farms may affect insect
population stability.152 This can lead to cascading impacts on ecosystems across trophic
levels (e.g., cause impacts on plants that depend on insects for pollination).
6. There are several other wind energy facilities operating in the region. This includes the
Kumeyaay Wind Project, which is located in the immediate vicinity of the two Project
alternatives. Data from other wind projects in the region are essential components to: (a)
understanding the Project’s potential impacts, and (b) validating the DEIS’s conclusions.
The DEIS fails to provide or discuss monitoring data associated with projects in the
region, or any other wind energy projects.
7. The Project involves a substantial amount of rock blasting. The DEIS provides no
analysis of impacts associated with blasting.
8. The Project is proposed to be connected to the Torrey Wind Project. Indeed, several of
the survey reports that are provided as appendices to the BTR have the words “Torrey
Wind Project” in the title. The DEIS fails to consider the combined effects of Torrey
Wind, Campo Wind, and Boulder Brush on the environment (including sensitive
biological resources). This issue is exacerbated by the DEIS’s failure to provide detailed
(and accurate) information on the Torrey Wind Project. None of the maps provided in
the DEIS depict Torrey Wind, except the cumulative impacts map, which is at such a
large scale that it is useless for analysis. Information on the configuration of the Torrey
Wind turbines (and other features) is essential to evaluating Project impacts and the
DEIS’s conclusions.

152

Trieb F. 2018. Interference of Flying Insects and Wind Parks. Deutsches Zentrum für Luft- und Raumfahrt. 30

pp.

36

G-97

9. The DEIS states: “[a]n approximately 1-mile segment of Ribbonwood Road (outside of
the Boulder Brush Boundary) from Opalocka Road/Ribbonwood Road to the Boulder
Brush Facilities site entrance off Ribbonwood Road would be improved. The existing 1mile unpaved road segment ranges from 12 feet wide to 40 feet wide, and would be
widened to 30 feet and paved, to allow sufficient access.”153 No further information or
analysis is provided anywhere in the DEIS. For example, there is no discussion or
analysis of the sensitive biological resources that could be affected by the road widening.

10. The DEIS claims: “environmental impacts relating to the Boulder Brush Facilities are
evaluated in this EIS.” This claim is absolutely false. The DEIS provides no specific
analysis of biological resource impacts relating to the Boulder Brush Facilities. The BTR
does not rectify this issue; for many of the resources it simply states the impacts will be
evaluated by the County.154
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11. The information and analyses pertaining to the Boulder Brush facilities are so incomplete
and flawed that there is no way the public can understand (or independently analyze) how
the Project as a whole will directly, indirectly, and cumulatively affect biological
resources.

VEGETATION (IMPACT BIO-1)
Temporary Impacts
“Preparation and implementation of a Project-specific SWPPP and compliance with the CWA
are expected to minimize temporary construction-related impacts with respect to erosion/runoff
and altered hydrology, and potential impacts from chemical pollutants, such that impacts would
not be significant.”
•

•

A Project-specific SWPPP and compliance with the CWA may help reduce impacts, but
they do not ensure impacts would not be significant. Transfer of sediment (and other
material) to streams is an inevitable consequence of roads and their construction.155
Hydrologic effects are likely to persist as long as the road remains a physical feature
altering flow routing, even long after abandonment and revegetation of the road
surface.156
The DEIS needs to discuss the likelihood that the proposed mitigation measures will be
successful, and enforced. Google Earth imagery shows erosion at turbine pads associated
with the Kumeyaay Wind Project (Figure 4). Construction monitoring reports from the
Tule Wind Project describe numerous ongoing instances of the SWPPP and BMPs failing
to prevent erosion.
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•

A Project-specific SWPPP provides no guarantee that impacts would not be
significant.157 As stated in EPA’s comments on the DEIS that was prepared for the
Shu’luuk Wind Project:
The DEIS states that preparation and implementation of a Stormwater Pollution
Prevention Plan (SWPPP) will ensure that project construction activities would not result
in adverse direct or indirect effects (p. 4.1-4). While implementation of a SWPPP can
help reduce impacts, it should be noted that effectiveness of stormwater best management
practices (BMPs) varies. A 2006 review of stormwater Best Management Practices
(BMPs) at large construction sites revealed that effectiveness of erosion control and
sediment control varied by site, with failures of all BMP types observed. The primary
factor influencing effectiveness appeared to be regular inspections and maintenance,
including reinstallation or application of the BMP if necessary. Many of the sediment
control BMPs observed in the study were in disrepair and showed signs of recent failure
from heavy rainfall. Maintenance problems included inadequate removal of sediment
from behind the BMP and failure to replace the BMP when damaged. Since the DEIS
indicates that soils on the project site have a moderate erosion hazard (p. 3.1-4), it is
important that inspection and maintenance be included to increase BMP effectiveness.158
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Figure 4. Erosion at Kumeyaay Wind Farm turbine pad from above (top image) and street
view (bottom image).
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Permanent Impacts
The BTR states:
Habitat fragmentation and isolation of plant populations can lead to extinction of local
populations as a result of reduction in total habitat area, which reduces effective
population sizes, and insularization of local populations, which affects dispersal rates
(Wilcove et al. 1986; Wilcox and Murphy 1985). Although these effects are more readily
observable in wildlife, there are potential ecological effects, such as changes in pollinator
populations, which can result in altered plant community composition and thus adversely
affect vegetation communities. The permanent impact footprint is relatively small and
primarily associated with the turbine pads, which are spread out within the Project Site.
Therefore, the Project is not expected to increase habitat fragmentation or isolation of
plant populations.

The BTR’s analysis begins by describing how habitat fragmentation can affect plant populations,
and it cites two scientific publications. The BTR then claims the Project is “relatively small,”
without citations to any literature that might support that claim, and without any context to the
two publications previous cited. Finally, the BTR concludes the Project is not expected to
increase habitat fragmentation or isolation of plant populations, again without citations to any
scientific publications or analysis. I have the following comments:
•

This is not a “small” project; it would impact almost 1,000 acres of land.159 As a frame
of reference, the fragmentation caused by the Kumeyaay Wind Project can be clearly
seen from an altitude of 50,000 feet (Figure 5, below), and 13 years after turbines were
installed (Figure 6, below).

•

The Project (including Boulder Brush Facilities), in conjunction with the Kumeyaay
Wind Project, Torrey Wind Project, and Tule Wind Project will cover the entire
landscape with industrial-scale wind development. This will result in extensive
fragmentation of the landscape.

•

By definition, the Project will cause habitat fragmentation.160 The effects of that
fragmentation on plant populations remains unknown because Dudek did not attempt to
conduct any analysis.

159

BTR, p. ix.
See Forman RTT. 1995. Land Mosaics: The ecology of landscapes and regions. Cambridge University Press,
Cambridge (UK). Chapter 12: Land transformation and fragmentation. pp. 405-415.
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Figure 5. Kumeyaay Wind Project as seen from an altitude of 50,000 feet.
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Figure 6. Kumeyaay Wind Farm on 2018 Sep 9. Habitat fragmentation remains evident
approximately 13 years after turbines were installed.
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Indirect Effects Determination
The BTR provides the following effects determination:
Temporary indirect impacts from fugitive dust, altered hydrology, and increased erosion
could adversely affect adjacent vegetation communities (Impact BIO-2). Permanent
indirect impacts from invasive plant species on adjacent vegetation communities and land
covers (e.g., unvegetated channel) and increased fire regime would result in a potential
adverse effect (Impact BIO-3). These impacts would not be adverse through
implementation of recommended MM-BIO-1 (General Avoidance and Minimization
Measures), which would help reduce temporary and permanent indirect impacts through
biological monitoring, environmental training to reduce impacts to resources outside of
the limits of disturbance, implementation of a SWPPP to reduce impacts to jurisdictional
aquatic resources outside of the limits of disturbance and avoid planting any invasive
species, implementation of a fugitive dust control plan, implementation of erosion and
runoff control plan, weed management, and implementation of the Campo Wind Project
Fire Protection Plan.

I have the following comments in response to the BTR’s effects determination:

161

•

There is no basis for concluding impacts associated with fugitive dust, altered hydrology,
and increased erosion would be “temporary.” All three impacts are ongoing issues
associated with roads, which will be permanent.

•

There is no basis for concluding: “these impacts would not be adverse through
implementation of recommended MM-BIO-1.” The “plans” required under MM-BIO-1
have not been formulated, thus precluding public input. The DEIS does not even provide
basic information needed to evaluate the plans, such as how long they will be
implemented, the party responsible for plan implementation, how implementation of the
plan will be enforced, and how performance will be monitored. As a result, it is essential
that any “plans” that are being used to support effects determinations be vetted by the
public, resource agencies, and scientific community during NEPA review.

•

The DEIS does not incorporate performance standards for MM-BIO-1 (or the
subcomponents therein). Furthermore, plans and attempts to minimize impacts are not
always successful. For example, a fire could start at a turbine and quickly become out of
control despite a rigorous Project Fire Protect Plan. In accordance with CEQ guidelines,
the EIS must discuss the efficacy of the plans and the likelihood that they will prevent
significant impacts.

•

Many of the DEIS’s conclusions regarding insignificance of impacts are based on
unformulated plans, including the: SWPPP, Fugitive Dust Control Plan, Weed
Management Plan, Fire Protection Plan, and Avian Monitoring Plan. The DEIS claims
these plans would cause the Project to have no adverse effects.161 However, it provides
no evidence to substantiate that claim. To demonstrate efficacy of the plans, the FEIS
should provide evidence that comparable plans effectively mitigated impacts at the
Kumeyaay Wind Project site, which is on the Reservation, and which has been in

DEIS, pp. 83 through 88.
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operation long enough to evaluate impacts. Furthermore, for the public to understand the
content of the deferred plans, the FEIS should include copies of the plans that were
prepared for the Kumeyaay Wind Project.
•

The invasive weed problem is not limited to “planting any invasive species.”

•

The BTR fails to provide effects determinations for increased human use and trampling
of vegetation.162 Because the DEIS does not provide any additional analysis beyond what
is provided in the BTR, it does not have the basis for concluding those effects would not
be adverse. Google Earth imagery provides evidence of damage to vegetation caused by
off-road vehicles traveling to and from the Kumeyaay Wind turbines after they were
installed (Figures 7 through 9, below).

“Additional Off-Reservation impacts may occur on state and County resources as analyzed in the
County EIR (County of San Diego 2019).”
•

This statement contradicts the DEIS’s claim that: “environmental impacts relating to the
Boulder Brush Facilities are evaluated in this EIS.”

•

No citation is provided for County of San Diego 2019 (probably because this document
does not exist).

“Decommissioning activities associated with Alternative 1 would result in direct and indirect
adverse effects to vegetation communities similar in nature, but involving less acreage, to those
described above for construction. Direct and indirect adverse effects associated with
decommissioning would be temporary because the Project Site would be restored to pre-Project
conditions at the completion of decommissioning. Therefore, decommissioning would not have
adverse effects on vegetation communities.”163
•

This conclusion is not supported by evidence because the DEIS does not incorporate any
requirements for restoration of the site after Project decommissioning.

•

The FEIS needs to clearly define what the BIA considers “restored.” The DEIS’s
definition of restoration appears to differ significantly from the scientific definition.164

See BTR pp. 78 and 79.
DEIS, p. 83.
164
See Longcore T, R Mattoni, G Pratt, C Rich. 2000. On the perils of ecological restoration: Lessons from the El
Segundo blue butterfly. Pages 281-286 in JE Keeley, M Baer-Keeley, CJ Fotheringham, editors. 2nd Interface
Between Ecology and Land Development in California. U.S. Geological Survey Open-file Report 00-62. U.S.
Geological Survey, Sacramento, CA.
162
163
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Figure 7. Landscape before (top image) and after (bottom image) construction of the
Kumeyaay Wind Farm. Damage caused by off-road vehicle travel to turbine is evident in
bottom image. For comparison, black circle depicts same rock feature in both images.
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Figure 8. Landscape in 2010 (top image) and 2018 (bottom image) at Kumeyaay Wind Farm.
Extensive off-road vehicle damage is evident in the bottom image.
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Figure 9. Kumeyaay Wind Farm on 2018 Sep 9. Damage caused by vehicles taking short-cut
between turbine pads is evident.

Soil Stabilizers
The Project involves the use of magnesium chloride (a salt) as a dust suppressant.165 The DEIS
fails to disclose or analyze the effects magnesium chloride can have on the environment. It also
fails to discuss the efficacy of magnesium chloride as a dust suppressant. As reported by Heffner
(1997) and the EPA (2004):
1. “With rainfalls of higher duration or intensity, or in areas with exceptionally high
drainage rates (rapid change in topographical elevation, impervious soil, or low cation
binding capacity soil), calcium and magnesium chloride can move considerable distances
either as surface runoff or as soil leachate. Surface runoff typically drains into streams,
rivers, ponds, or lakes, whereas leachates feed groundwater aquifers.”166
2. “The Ca2+ and Mg2+ ions are readily adsorbed by soil particles that usually carry a net
negative charge on their surface… As a result, chlorides will tend to remain in solution

165
166

DEIS, p, B-18.
Heffner K. 1997. Water quality effects of three dust-abatement compounds. Eng. Field Notes 29:35-43.
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and can potentially infiltrate and enter the groundwater or drain as runoff into surface
waters.”167
3. “Therefore, the quantity of soluble salts that may enter a shallow water table (less than 25
feet) beneath the area of application after years of repeated treatment may be significant
(Martin 1989).”168
4. “Chloride is a common component of many dust suppressants and road de-icers.
Numerous studies have been documented about chloride groundwater pollution, mainly
in the northeastern United States.”169
5. “The potential toxicity to plants from the use of salts is based on the type of plant and on
the amount of exposure to the salt solution. Exposure could occur through direct contact
to leaves and stems or by indirect contact via the plant root zone. Direct contact of plant
leaves with the salt has an adverse affect by creating an osmotic imbalance. The
subsequent dehydration ultimately results in defoliation of the plant. Indirect contact
could also result in chloride toxicities. Excessive levels of chloride in plant tissues may
lead to necrosis, burn of leaf tips and margins, and eventual death.”170
6. “Based on the literature review, it was recognized that calcium and magnesium chloride
have some harmful environmental effects, especially to roadside vegetation. That
possible damages can occur on a yearly and cumulative basis is also recognized.”171
7. “The effectiveness of salts to control dust significantly decreases with time. The dust
abatement properties of magnesium chloride have been found to last about 12 weeks
(Monlux, 1993). Another problem with salts is that they migrate readily in the
environment. DeCastro et al. (1996) modeled the movement of road stabilization
additives of road surface to determine how long the additives remained effective. They
found that calcium and magnesium chlorides are easily carried from the soil.”172
8. “Magnesium chloride is not effective, even with product reapplication, for periods of
more than one year.”173
In addition to its adverse effects on vegetation and water quality, magnesium chloride can have
significant impacts on wildlife. The western spadefoot toad is a California Species of Special
Concern. The USFWS is currently conducting a status review to determine whether the species
warrants listing under the Endangered Species Act. The western spadefoot is known to occur at
the Project site.174 Amphibians are particularly sensitive to chloride solutions due to their
permeable skin and because they are incapable of flushing chlorides out of their bodies. Early
life stages (embryos and larvae) of amphibians are susceptible to malformations and mortality

Ibid.
Ibid.
169
Ibid.
170
Ibid.
171
Ibid.
172
U.S. Environmental Protection Agency. 2004 Mar. Potential Environmental Impacts of Dust Suppressants:
Avoiding another Times Beach. In: An Expert Panel Summary, May 30-31, 2002, Las Vegas, Nevada.
173
Ibid.
174
BTR, Appendix F-1.
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when MgCl2 (magnesium chloride) is dissolved in breeding ponds.175 Toads in particular are
susceptible. Lewis (1999) tested the effects of various magnesium chloride concentrations on
boreal toad (Anaxyrus boreas boreas) tadpoles. The tadpoles experienced 100% mortality when
exposed to a 2% solution of magnesium chloride.176

G-101
Cont.

JURISDICTIONAL AQUATIC RESOURCES (IMPACT BIO-2)
“Construction of permanent, unpaved roads across ephemeral drainage features will be at grade
to allow for water to continue flowing downstream unimpeded. Therefore, they would not
adversely affect the overall functions (e.g., volume, velocity, and historical direction of surface
water) or values (e.g., aesthetics, flood control, and water quality) of these features. Additional
Off-Reservation impacts may occur on state and County resources as analyzed in the Draft EIS
(Dudek 2019).”
•

The BTR fails to cite any scientific information to support the conclusion that permanent
roads have no adverse effects if they are constructed at grade. Compacting the road base
and hundreds (or thousands) of truck trips during construction would definitely have
adverse effects on functions.

•

“Dudek 2019” is the BTR. Thus, the BTR is citing itself for the additional analysis,
which is not provided in the BTR (or elsewhere).
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Direct Effects Determination
“These impacts will not be adverse through implementation of recommended MM-BIO-2
(Jurisdictional Waters and Wetlands-Specific Avoidance, Minimization, and Mitigation
Measures). This measure requires that all temporary impacts to federally regulated
jurisdictional aquatic resources be restored in place to pre-activity functions and permanent
impacts be permitted through the ACOE.”
•

MM-BIO-2 requires restoration of temporary impacts. However, no further information
is provided, including the restoration methods, timing, and evaluation procedures. In
addition, there are no performance standards for the restoration, and there does not appear
to be an enforcement mechanism that would ensure restoration success.

•

The DEIS does not identify the party responsible for ensuring temporary impacts to
federally regulated jurisdictional aquatic resources would be restored in place to preactivity functions.
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Karraker NE, JP Gibbs, JR Vonesh. 2008. Impacts of road deicing salt on the demography of vernal poolbreeding amphibians. Ecological Applications 18(3): 724-734. See also Hopkins GR, SS French, ED Brodie. 2013.
Increased frequency and severity of developmental deformities in rough-skinned newt (Taricha granulosa) embryos
exposed to road deicing salts (NaCl & MgCl2). Environmental Pollution 173:264-269.
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Lewis WM. 1999. Studies of Environmental Effects of Magnesium Chloride Deicer in Colorado. Colorado
Department of Transportation Research Branch Report No. CDOT-DTD-R-99-10. pp. 21-27.
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SPECIAL-STATUS WILDLIFE SPECIES (IMPACT BIO-3)
Quino Checkerspot Butterfly
Effects Determination - Direct
The DEIS concludes: “[t]he Project would be required to complete a Section 7 consultation
process with the U.S. Fish and Wildlife Service (USFWS) and would require the issuance of a
Biological Opinion from the USFWS with identified terms and conditions. Adverse effects on
the Quino checkerspot and its habitat would be reduced to less than adverse with implementation
of recommended MM-BIO-1 and MM-BIO-3.”177
As discussed below, the conclusion that impacts would be reduced to less than adverse with
implementation of MM-BIO-1 and MM-BIO-3 is not supported by evidence or analysis.
MM-BIO-1

G-104

MM-BIO-1 provides “General Avoidance and Minimization Measures,” which primarily consist
of unformulated plans with unknown content, and thus, efficacy. Whereas these measures may
help reduce the severity of some indirect impacts, the Project would still result in the taking of
Quino checkerspot butterflies and the permanent removal of 222.1 acres of Quino checkerspot
butterfly habitat. This is a substantial adverse effect, given: (a) the restricted range, localized
distribution, and small population sizes of the subspecies178, (b) more than 90 percent of the
subspecies’ historic range has been lost due to habitat degradation or destruction,179 and (c) the
Project site contains butterflies and habitat that are part of a core occurrence complex.
The DEIS fails to provide any evidence that the BIA has sought assistance from the USFWS or
otherwise attempted to develop a Project alternative that would avoid and minimize Project
impacts to the Quino checkerspot butterfly (and its habitat) to the maximum practicable extent.
Indeed, both Alternative 1 and Alternative 2 include Project features in the portion of the Project
site containing the highest concentration of Quino checkerspot butterfly occurrences (Figure 10,
below).

177

DEIS, p. 86.
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 25.
179
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 56.
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Figure 10. Project features in relation to Quino checkerspot butterfly occurrence records
(colored circles). Turbines and roads are not to scale (disturbance will be more extensive than
depicted). Extensive construction will occur in an area with high concentration of butterfly
occurrences.
MM-BIO-3
Section 7 consultation and issuance of a Biological Opinion provides no guarantees that adverse
effects on the Quino checkerspot and its habitat would be reduced to less than adverse levels.180
For example, the Government Accountability Office concluded that the USFWS: “has done
limited monitoring to ensure [mitigation] fees are used as intended and desired mitigation results
are achieved.”181 Furthermore, the terms and conditions of the Biological Opinion have not been
developed. Therefore, the BIA has no ability to conclude those terms and conditions would
reduce Project impacts to less than adverse levels. Indeed, the BIA has no basis for concluding
Project impacts would be less than adverse until the USFWS issues its decision on whether the
proposed action will violate the Endangered Species Act prohibitions on jeopardy.
MM-BIO-3 suggests the Developer will provide habitat compensation for permanent impacts to
Quino habitat. However, the USFWS has concluded:

180

U.S. Government Accountability Office. 2001. Endangered Species Act: Fee-Based Mitigation Arrangements. 16
pp. See also U.S. Government Accountability Office. 2016. Endangered Species Act: U.S. Fish and Wildlife
Service’s American Burying Beetle Conservation Efforts. 72 pp.
181
Ibid, p. 3.
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Acquisitions of land and conservation easements have resulted in preservation of much
habitat for the subspecies. We do not yet know how much local Quino abundance,
distribution, and habitat availability can be reduced without critically compromising
population resiliency.182

Before the BIA can conclude in sufficient detail that habitat compensation would contribute to
reducing adverse effects to a level below significance, it must first demonstrate that Project
impacts would not compromise the resiliency of the Campo Core population. Then it must
demonstrate that the habitat compensation provided through MM-BIO-3 is feasible and would
contribute to one or more of the recovery criteria established in the Recovery Plan.183
MM-BIO-3(a) states:
Construction fencing and/or signage shall be installed when construction of the Project
occurs immediately adjacent to mapped occupied Quino checkerspot butterfly habitat to
prevent unnecessary intrusion into occupied Quino checkerspot butterfly habitat. Signage
shall be installed where high-use areas of the lease area border suitable Quino
checkerspot butterfly habitat to prevent intrusion into sensitive habitat and remind
personnel of restrictions regarding activities within these areas.

Fencing adjacent to “mapped occupied Quino checkerspot butterfly habitat” would help
minimize unnecessary impacts to habitat if that habitat was accurately mapped. However, as
discussed above, the DEIS does not accurately map occupied habitat, nor does Dudek appear to
understand what should be considered occupied habitat. As a result, the FEIS needs to provide
an accurate map of occupied habitat. The USFWS considers all suitable habitat within one
kilometer of a Quino checkerspot butterfly sighting to be occupied habitat.184
In addition, the FEIS needs to discuss the likelihood that the measures proposed in MM-BIO3(a) would be implemented, enforced, and successful. Construction of the Tule Wind Energy
Project was suspended due to numerous violations associated with unauthorized ground
disturbing activities. These violations included clearing vegetation beyond the disturbance limits
at four different locations within the first six weeks of construction.185
MM-BIO-3(b) states:
To the extent practicable, all construction clearing and grubbing in mapped suitable
Quino checkerspot butterfly habitat associated with construction of the Project shall
occur when adult and larval activity is reduced and host plants are not generally
Ibid, p. 13.
It is my understanding that the USFWS has issued an addendum to the Recovery Plan, and that the addendum
contains additional (or modified) recovery criteria. Personal communication with Alison Anderson, Carlsbad Fish
and Wildlife Office, on 2019 Jun 21 and 22.
184
U.S. Fish and Wildlife Service. 2011 Sep 1. Formal Section 7 Consultation for the Proposed East County
Substation and Transmission Line Project, San Diego County, California. p. 4. See also U.S. Fish and Wildlife
Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha quino). Portland, Oregon. pp.
v, 35, and 164. See also U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha
quino), 5-Year Review: Summary and Evaluation. pp. 5, 14, 26.
185
Dudek. 2017 Jun. 2017 Quarterly Compliance Report (Q1) for the Tule Wind Energy Project. Appendix B
(Bureau of Land Management Notice of Temporary Suspension). Available at:
<http://www.tulewindeccmp.com/Monitoring.htm>.
182
183

51

G-105
Cont.

flowering or germinating, as determined by the USFWS. Vegetation management during
the operation and maintenance phase of the Project shall also occur when adult and larval
activity is reduced and host plants are not generally flowering or germinating, to the
extent practicable.

The FEIS needs to discuss the likelihood that these measures would be implemented, enforced,
and successful (i.e., how “practicable” they are).
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Effects Determination-Indirect
The DEIS and BTR identify multiple indirect impacts that may be caused by the Project. They
include impacts caused by fugitive dust, chemical pollutants, erosion, altered hydrology, light
pollution, introduction of non-native species, habitat fragmentation, an increased fire regime, and
habitat destruction caused by increased human presence. These indirect impacts would
exacerbate the Project’s direct impacts on Quino checkerspot butterflies and their habitat. The
Recovery Plan states:
Conversion from native vegetation to nonnative annual grassland will be the greatest
threat to Quino checkerspot butterfly reserves, based on observations of large-scale
invasions throughout the range (Freudenberger et al. 1984, Minnich and Dezzani 1998,
Stylinski and Allen 1999). The increased dominance of nonnative species may reduce the
abundance of Quino checkerspot butterfly food sources (Koide et al. 1987), and habitat
fragmentation exacerbates vegetation type conversion because ground disturbance and
edge effects in fragments with large edge-to-area ratios experience higher rates of
invasion. Corridors of human activity through unfragmented natural areas such as
unpaved roads, trails, and pipelines are also conduits of nonnative seed dispersal (Zink et
al. 1995). Other causes of vegetation type conversion include fire, grazing, off-road
vehicle activity, and increased nitrogen deposition (Allen et al. 2000).186
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The DEIS concludes: “[t]he Project includes standard BMPs to reduce these potential effects, but
indirect effects would remain adverse. Due to the placement of the proposed structures spread
out through the Project Site and infrequent use of access roads, the Project would not result in
habitat fragmentation.”187 The BTR concurs that habitat fragmentation is not an adverse effect.
However, it provides a different conclusion regarding the other indirect impacts; it states:
“[t]hese indirect impacts would not be adverse through implementation of recommended MMBIO-1 and MM-BIO-4.”188
I concur with the DEIS that all indirect impacts would remain adverse. The DEIS, however, fails
to disclose or contemplate mitigation that could reduce adverse indirect impacts. In the
subsequent sections I briefly discuss several of the indirect impacts that are likely to remain
adverse, even after implementation of the proposed BMPs, MM-BIO-1, and MM-BIO-4.

U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 58.
187
DEIS, p. 83.
188
BTR, p. 88.
186
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Non-Native Plants
The DEIS does not incorporate BMPs for the colonization, and spread of, non-native plants
(“invasive plants” or “weeds”). The California Invasive Plant Council has published guidelines
for preventing the spread of invasive plants.189 The BMPs described therein are feasible and they
should be discussed as a method to minimize Project impacts on habitat for the Quino
checkerspot butterfly and other species that occur in the Project area.
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The BTR argues indirect impacts (including weeds) would not be adverse through
implementation of MM-BIO-1 and MM-BIO-4.190 MM-BIO-1(f) requires a weed management
plan that is approved by the Tribe prior to commencement of construction activities. However,
the DEIS fails to provide information fundamental to evaluating the likelihood that the weed
management plan would be enforced, or that it would provide any measurable reduction in
indirect impacts associated with weeds. Specifically, the DEIS fails to identify:
1. the specific weed species that would be subject to weed management measures.
2. the management objectives for each species (e.g., eradication versus control).
3. the specific measures that would be taken to minimize weed introductions (e.g.,
vehicle wash stations), and to manage weeds after they colonize Project areas.
4. the duration of weed monitoring and management measures, including how long they
would extend past Project construction and decommissioning.
5. the spatial extent of the weed monitoring and management measures, including the
extent to which these measures would extend beyond the direct footprint of the
Project.
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6. performance standards for the weed management plan.
7. the monitoring and reporting requirements, including the variables that shall be
monitored, the monitoring methods, and the frequency and duration of monitoring.
8. a mechanism (e.g., performance security) for ensuring implementation, enforcement,
and success of the weed management plan.
This issue is compounded by the DEIS’s failure to understand that, to be successful, weed
management requires proactive and aggressive actions. The BTR states: “the areas beyond the
turbine pads would be allowed to passively revegetate.”191 This would undoubtedly result in the
colonization and spread of invasive plants. As reported in the Recovery Plan:
Once invasion by nonnatives has occurred, natural succession likely will not allow for the
complete recovery of the site to a pre-disturbance state. For example, after surveying 25
coastal sage scrub and chaparral sites disturbed up to 70 years ago in San Diego County,
Stylinski and Allen (1999) concluded that all the original plant communities were
significantly altered by nonnative plant invasion. These sites were primarily disturbed by
189

Cal-IPC. 2012. Preventing the Spread of Invasive Plants: Best Management Practices for Land Managers
(3rd ed.). Cal-IPC Publication 2012-03. California Invasive Plant Council, Berkeley, CA. Available at:
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mechanical means such as agriculture, landfills, and grading, but sites that have been
subject to disturbances that remove vegetation without disrupting the soil, such as
frequent fire, also contain persistent stands of nonnative vegetation (Freudenberger et al.
1984, Minnich and Dezzani 1998). These kinds of studies indicate that active restoration
will be required to control nonnative annuals and reestablish native vegetation.192
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Habitat Destruction Caused by Increased Human Presence
The BTR argues: “access within the Reservation would be limited to residents and personnel
with permission only, and access roads would be controlled…Therefore, the roads would not
increase off-road vehicle use on the Project site.”193 This argument is inconsistent with Google
Earth imagery, which shows new off-road vehicle trails shortly after completion of the
Kumeyaay Wind Project on the Campo Reservation (Figures 7 through 9, above).
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Increased Fire Regime
The BTR states: “[i]ncreased fire regime as a result of fire suppression could result in potential
adverse effects (Impact BIO-10). Implementation of recommended MM-BIO-1 would reduce
potential impacts from fire because it requires implementation of the Campo Wind Project Fire
Protection Plan.”194 This statement is confusing for two reasons. First, it suggests the adverse
effects would remain adverse even with implementation of MM-BIO-1. This conflicts with the
BTR’s previous conclusion that the effects would be not be adverse.195 Second, the Fire
Protection Plan prescribed under MM-BIO-1 is designed to: “minimize the potential exposure of
the Project to fire hazards.”196 Therefore, it appears to be designed to suppress fires, in which
case, it would not reduce impacts due to: “increased fire regime as a result of fire suppression.”
Moreover, the DEIS fails to provide the information needed to evaluate the efficacy of the Fire
Protection Plan. MM-BIO-1(g) simply states: “[t]o minimize the potential exposure of the
Project to fire hazards, a Campo Wind Project Fire Protection Plan shall be prepared and
implemented in conjunction with development of the Project.”197 The DEIS does not:

G-110

G-111

1. identify the party responsible for implementing the Fire Protection Plan.
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2. the mechanism(s) that would ensure proper funding for, and implementation of, the
provisions of the Fire Protection Plan.
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This precludes the public from being able to assess the likelihood that MM-BIO-1(g) would
reduce Impacts BIO-1, BIO-2, and BIO-3.198

U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. p. 58.
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Habitat Fragmentation
The DEIS’s analysis of habitat fragmentation is limited to the conclusory statement that the
Project would not result in habitat fragmentation of any riparian habitat or other sensitive natural
community regulated or protected under federal law or regulation “due to the placement of the
proposed structures spread out through the Project Site and infrequent use of access roads.”199
The DEIS’s conclusion contradicts scientific evidence. Roads can fragment habitat regardless of
how frequently they are used. 200
The DEIS provides no additional analysis of habitat fragmentation. However, the BTR argues:
“[h]abitat fragmentation is not an adverse effect of the Project because the individual wind
turbine pads are small (20 feet by 20 feet) and the roads and the gen-tie line would not be fenced;
therefore, wildlife would be able to continue moving freely through these areas (see Section 5.6,
Impacts on Wildlife Corridors and Habitat Connectivity).”201 The BTR’s rationale is
inconsistent with evidence, including evidence provided in the BTR itself. For example, the
BTR reports: “[s]maller roads can be significant barriers to less-mobile species.”202
Furthermore, fragmentation associated with the turbine pads would not be limited to a 20-foot by
20-foot area, as the BTR claims. According to the DEIS: “[e]ach turbine would be mounted on a
concrete pedestal (approximately 20 feet in diameter and 6 inches above grade) supported by a
permanent concrete foundation (approximately 70 feet in diameter and 10 feet deep).”203 Thus,
the concrete foundation alone would be 70 feet in diameter. However, additional area around
each turbine would be graded, compacted, and cleared of all vegetation. The DEIS does not
provide a grading plan, nor does it provide a clear description of how much area around each
turbine would be cleared of vegetation. However, one can assume grading and vegetation
clearance for the Project’s 4.2-MW turbines will be at least as extensive as was required for Tule
Wind’s 2.3-MW turbines.204 There is no vegetation within approximately 175 feet of the
turbines at Tule Wind (Figure 11, below). This is consistent with the DEIS’s statements that: (a)
there would be a fire management zone associated with each wind turbine, and (b) MM-BIO-2
“would also ensure that disturbed areas that would be included in the long-term maintenance of
the fire management zones would not be revegetated, specifying that any plants that establish in
these areas be removed on an ongoing (i.e., annual) basis.”205 Even if one assumes the Project
will result in conditions comparable to those associated with the Kumeyaay Wind Project (which
has much smaller turbines),206 vegetation clearance will far exceed the BTR’s claim that it will
be limited to a 20-foot by 20-foot area (Figure 12, below).
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Since it refers to habitat, fragmentation is necessarily a species-specific condition.207 The BTR
does not analyze the specific effects habitat fragmentation would have on the Quino checkerspot
butterfly. Nevertheless, the BTR concludes habitat fragmentation associated with the Project
would not affect any wildlife. It states:

G-119

Although the Project would involve placement of structures and wind turbines within the
landscape, the site is unfenced and the features are not considered barriers that would
interfere with the movement of wildlife through the surrounding undeveloped landscapes.
Therefore, the Project would not constrain wildlife movement.208

I agree that habitat fragmentation caused by the Project would not present a physical barrier to
the movement of adult Quino checkerspot butterflies (unless they are struck by vehicles).
However, this rudimentary level of analysis is insufficient, especially for an endangered species.

G-120

The Quino checkerspot butterfly exhibits a metapopulation structure.209,210 Therefore, assessing
Project impacts to the subspecies requires analysis at three spatial scales: (1) within habitat
micro-patches, (2) within and between habitat patches, and (3) among the populations that
comprise the metapopulation.211 The habitat micro-patch occurs at the scale of centimeters to
meters; the habitat patch occurs at the scale of approximately one kilometer;212 and the
populations that comprise the metapopulation occur at a scale of several kilometers.213

G-121

The Quino checkerspot butterfly population has two life stages: (a) the larval stage, and (b) the
adult stage. A normally robust population may generate no adults at all in a given year if poor
environmental conditions preclude an adult flight period.214 Consequently, a viable population
of larvae is essential to persistence of the species. Therefore, assessing Project impacts to the
subspecies requires analysis of impacts to both: (1) larvae, and (2) adults.

G-122

The BTR fails to consider the effects of habitat fragmentation on both life stages, and at all three
spatial scales. As discussed below, the habitat fragmentation caused by the Project may have
very significant impacts on the Quino checkerspot butterfly, especially at the micro-patch level.

G-123

207

Morrison ML, BG Marcot, and RW Mannan. 2006. Wildlife-Habitat Relationships: Concepts and Applications.
3rd ed. Washington (DC): Island Press. p. 264.
208
BTR, p. 90.
209
A metapopulation is composed of a number of spatially discrete, local populations. Individuals interact among
local populations within a metapopulation just enough to reduce the extinction probability of the metapopulation
compared to the extinction probability of any local population. See U.S. Fish and Wildlife Service. 2009. Quino
Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review: Summary and Evaluation. p. 1.
210
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon. pp. 21 through 31.
211
Morrison ML, BG Marcot, and RW Mannan. 2006. Wildlife-Habitat Relationships: Concepts and Applications.
3rd ed. Washington (DC): Island Press. p. 112. See also U.S. Fish and Wildlife Service. 2009. Quino Checkerspot
Butterfly (Euphydryas editha quino), 5-Year Review: Summary and Evaluation. See also U.S. Fish and Wildlife
Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha quino). Portland, Oregon.
212
U.S. Fish and Wildlife Service. 2009. Quino Checkerspot Butterfly (Euphydryas editha quino), 5-Year Review:
Summary and Evaluation. p. 5.
213
U.S. Fish and Wildlife Service. 2003. Recovery Plan for the Quino Checkerspot Butterfly (Euphydryas editha
quino). Portland, Oregon.
214
Ibid, p. 9.

56

Impacts to Larvae
Female checkerspot butterflies deposit eggs on specific host plants. After the eggs hatch (10 to
14 days later), the larvae feed on the host plant. During larval development, the host plants age,
eventually drying out and becoming inedible (senescence). At the time of host plant senescence,
if larvae are old enough and have accumulated sufficient reserves, they are able to enter diapause
(a resting state that enables larvae to maintain a low metabolic rate and may occur during periods
when host plants are not available).215
The periods between molts (shedding skin) are called instars. Larvae that hatch from eggs are in
the first instar, and may subsequently undergo as many as 7 instars prior to pupation. During the
first two instars, pre-diapause larvae cannot move more than a few centimeters and are usually
restricted to the plant on which eggs were laid.216 By mid-third instar, larvae can travel up to 1
meter (3.3 feet) to find host plants.217
Sufficient rainfall, usually during November or December, apparently causes larvae to break
diapause. Post-diapause larvae may move in search of food; however, movement remains
limited to the habitat micro-patch level. The Recovery Plan reports:

G-124

Post-diapause bay checkerspot butterfly larval dispersal has been documented; larvae
have been observed to travel up to 3.5 meters (11.5 feet) during a 4-day period (Weiss et
al. 1987). Greater larval dispersal distances were rare, but movement up to 10 meters (33
feet) per day has been recorded (Weiss et al. 1988). During one study of Quino
checkerspot butterfly larvae at Lake Skinner, Riverside County, post-diapause larvae
were observed to typically move 0.5 to 1 meter (20 to 40 inches) per hour while grazing,
many moving up to 30 to 40 meters (100 to 130 feet) during the course of development
(K Osborne, pers. comm.).218

Post-diapause larvae undergo three to as many as six molts prior to pupating.219 Larval survival
rates during this stage are dependent on the density of host plants within the micro-patch (i.e.,
travel distance of a few meters).220 Post-diapause larvae may return to diapause if host plants are
unusually dry or developmentally advanced. Ultimately, however, post-diapause larvae will die
if they are unable to procure the food resources needed to pupate.
Based on this information, the Project would have an adverse impact on the Quino checkerspot
butterfly population if it prevented or impeded movement of larvae between and among host
plants. Because this movement occurs at the scale of centimeters (first two instars) and meters
(subsequent instars), Project features, which occur at a larger scale (e.g., several meters), would
have a negative impact on larval movements.
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G-125

The potential for the Project to have an adverse impact on larval survival rates depends on the
distribution of host plants in relation to Project features (e.g., roads and turbines). Dudek did not
conduct this analysis, nor did it map host plants during its 2018 surveys. However, based on the
maps provided in the BTR, the Project would eliminate multiple patches of host plants in areas
where butterflies have been detected.221 This would undoubtedly affect larval movements and
survival rates.

G-126

Impacts to Adults
Adult Quino checkerspot butterflies live for 10 to 14 days.222 During this time they must feed,
mate, and locate host plants suitable for egg deposition. All three activities are essential to
reproduction, and thus, population persistence. Although checkerspot butterflies are capable of
long-distance movements, they are typically sedentary, and long-distance movements by
individuals are not common.223 Most bay checkerspot recaptures have occurred within 100 to
200 meters (328 to 656 feet) of capture sites.224 In addition, nectar sources greater than 200
meters (656 feet) from larval host plants are not likely used by the Quino checkerspot
butterfly.225 Thus, persistence of the population depends on movements within and between
habitat patches, and persistence of the metapopulation depends on movements (albeit infrequent)
between populations. The BTR’s conclusion that the Project would not introduce any barriers to
movement only contemplates the latter; there is no analysis of how the Project would affect
movement within and between habitat patches.
The Project includes 15 miles of new roads that would be 40 feet wide.226 It also includes: (a)
widening 15 miles of existing roads, and (b) a fuel modification zone of 100 feet (50 feet each
side, including a 16-foot-wide road on one side) along the 8.5-mile gen-tie line. Other non-linear
Project features (e.g., buildings and turbine pads) would perforate habitat patches. These
features will cause significant fragmentation of habitat patches used by adult butterflies (i.e.,
habitat within 656 feet of natal host plants).
The Project’s indirect impacts will exacerbate direct impacts to habitat patches. Most notably,
the Project includes features (e.g., roads) and activities (e.g., routine ground disturbance) that
will provide ongoing conduits for weed invasion. As discussed previously, the DEIS fails to
incorporate mitigation that would minimize the impact of weeds on Quino checkerspot butterfly
habitat. Collectively, the Project’s direct and indirect impacts threaten the viability of the Campo
Core population of Quino checkerspot butterflies.

See BTR, Figures 10 and 15.
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G-128

G-129

G-130
G-131

Figure 11. Vegetation clearance associated with turbine pads at Tule Wind.

G-131
Cont.

Figure 12. Vegetation clearance associated with turbine pad at Kumeyaay Wind.
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Effects Determination-Decommissioning
According to the DEIS: “[d]ecommissioning activities associated with Alternative 1 would result
in temporary direct and indirect adverse effects on Quino checkerspot butterfly similar in nature
to those described for Project construction. Because decommissioning would include restoration
of the area to pre-Project conditions, it would ultimately not result in adverse effects on Quino
checkerspot butterfly.”227 This conclusion is not supported by evidence because the DEIS does
not incorporate any mitigation measures that require “restoration of the area to pre-Project
conditions.”

G-132

G-133

Golden Eagle
Unitt (2004) estimated approximately 50 to 55 pairs of golden eagles nested within San Diego
County from 1997 to 2001.228 Survey data indicate the golden eagle population in San Diego
County has experienced a “precipitous” decline.229 Wildlife Research Institute estimates that the
County’s eagle population may decline by an additional 50 percent by the year 2030.230 The
proposed Project has the potential to exacerbate this decline in two ways: through habitat loss
and degradation, and through direct mortality to eagles that collide with wind turbines and other
Project features.231

G-134
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Incredibly, the DEIS’s analysis of Project impacts to golden eagles is limited to three sentences:
The infrequent sightings during the eagle point surveys and U.S. Geological Survey
biotelemetry data suggests that the Project Site and surrounding area receives little use by
golden or bald eagles and is not the core territory of any eagles. Eagle use on site is
infrequent and the chance for collisions is low; therefore, there would be no adverse
effects on eagles. The Project would be consistent with the USFWS guidance for golden
eagles.232

G-136

Eagles have the potential to collide with the Project’s wind turbines, transmission line, met
towers, and vehicles. Even if eagle use is infrequent, and the chance of collision is low for any
one eagle, there will be eagle fatalities due to the size and duration of the Project. Due to the
current status of golden eagles in the West, and especially in San Diego County, any golden
eagle fatalities would have an adverse effect on stability of the population.

G-137

The DEIS provides no analysis of how habitat loss and degradation associated with the Project
would affect golden eagles.

G-138
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EFFECTS ON WILDLIFE CORRIDORS AND HABITAT CONNECTIVITY (IMPACT
BIO-4)
The DEIS’s discussion of Project impacts to wildlife corridors is comprised entirely of
conclusory statements and unsubstantiated conclusions.233 For example, the DEIS states: “[t]he
presence of turbines would not preclude the use of the Pacific Flyway for avian species, nor
would it artificially constrain avian species to a modified or ‘unnatural’ movement corridor.
No adverse direct impact to wildlife movement or corridors would occur.” The DEIS does not
provide or cite any scientific analysis to support its conclusion. However, birds are known to
migrate through the Project site, and at least some of those birds pass through areas that will be
occupied by the Project’s wind turbines. Therefore, if the birds avoid the turbine field (which
will extend approximately 5 miles x 10 miles), their behavior will be modified, and if they do not
avoid the turbine field, there will be collisions.234 Fatalities caused by the Project’s wind
turbines qualifies as an adverse impact on wildlife movement.

G-139
G-140
G-141
G-142

Because the DEIS does not provide or cite any scientific analysis, my subsequent comments
address the BTR, which cites five studies. The BTR states:
Finally, a number of studies have determined that a variety of terrestrial wildlife were not
adversely affected by wind power development (Agha et al. 2015; American Wind
Wildlife Institute 2017; Lopucki et al. 2017; Walter et al. 2006; Wyoming Game and Fish
Commission 2010). Based on the results of these studies, implementation of the Project is
not expected to impact wildlife movement, habitat connectivity, or wildlife corridors.235

G-143

The assertion that implementation of the Project will not impact wildlife movement, habitat
connectivity, or wildlife corridors is largely unsupported by the studies cited in the BTR, and
other studies conducted on the subject that were not cited. The existing body of literature,
including several of the studies cited in the BTR, is nearly universal in stating that there is
insufficient data to determine the effects of wind energy generation on the movements of
terrestrial wildlife (Łopucki et al 2017; Lovich and Ennen 2013, 2017; Wyoming Game and Fish
Commission 2010). However, these studies apply to the displacement effects of wind energy
projects, not the effects of a project’s individual components. For example, the scientific
literature unequivocally demonstrates that roads have effects on wildlife movement and habitat
connectivity.236 These effects are generally negative, although they can be neutral or even
positive, depending on the species.
The BTR cites Agha et al. (2015), who found significantly higher survival rates of Mohave
desert tortoises (Gopherus agassizii) within a wind energy generation area known as Mesa when
compared to those in a nearby natural area. The relevance of this study to the current project is
233
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G-145

G-146

tenuous at best because the Campo Wind Project is far outside of the known range of the
Mohave desert tortoise, and there is no potential for the species to occur on site. In addition,
Lovich and Ennen (who were co-authors of the publication) caution that conclusions drawn from
Mesa may not be applicable to other wind farms.237 Furthermore, after Agha et al. (2015) was
published, Lovich and Ennen (2017) analyzed additional data and concluded that: “tortoises now
appear to avoid the areas of greatest turbine concentration.”238
Lovich and Ennen (2017) discuss the numerous adverse effects that wind energy projects can
have on reptiles and amphibians (herpetofauna). The only study that has been designed to test
cause-and-effect relationships of wind farms on herpetofauna showed that vertebrate species
richness (including herpetofauna) declined by almost 20% after the installation of only two large
monopole turbines per 250 x 250 m plot.239
Walter et al. (2006), cited by the BTR as an example showing no adverse impact of wind energy
generation to terrestrial wildlife, cautions: “[a]lthough location of wind turbines is dictated by
topography and wind speed, secondary structures such as access roads, power lines, storage
platforms and business facilities should be constructed in areas that do not remove critical habitat
or impact corridors vital to resident wildlife.” The BTR states that the Project may contain such
wildlife corridors, but makes no attempt to identify them or map their locations relative to
turbines and secondary infrastructure. There is therefore no basis for stating that wildlife
corridors will not be affected.
The BTR’s summary of American Wind Wildlife Institute (2017) is confusing, although it
appears to suggest a wind energy facility in Arizona had no effect on pronghorn. As a result, I
reviewed American Wind Wildlife Institute (2019), which states: “[i]t is unknown whether wind
energy facilities decrease habitat quality or act as barriers to landscape-level movements by big
game and other large terrestrial vertebrates.”240
The BTR’s summary of Wyoming Game and Fish Commission (2010) is equally confusing.
According to the BTR:
The Wyoming Game and Fish Commission (2010) concluded that elk (Cervus
canadensis) were displaced from wind development activities during construction, but
following the completion of construction, less displacement was noted. The network of
roads constructed for wind projects could displace elk depending on the amount of
human activity. Increased human activity can displace elk and result in increased
movements (Rumble et al. 2005).241

The results of this study appear to indicate that wind farms do indeed displace elk, and that the
associated roads could cause additional displacement.
Lovich JE, JR Ennen. 2017. Reptile and Amphibians. Chapter 6 in M. Perrow, Ed., Wildlife and Wind Farms Conflicts and Solutions, Volume 1 – Onshore: Potential Effects. Pelagic Publishing, Exeter, United Kingdom.
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The fifth study cited by the BTR is Lopucki et al. (2017), which examined the effects of wind
farms on four terrestrial animal species in agricultural landscapes in Poland. The authors
concluded: “[w]ind farm operations may affect terrestrial animals both in wind farm interiors and
in a 700-m buffer zone around the edge of turbines.” However, as noted in the BTR, the reaction
was negative for two species, neutral of one species, and positive for one species. All four of the
species are associated with human-modified landscapes and are classified as “Least Concern” by
the IUCN Red List because they are abundant (or overabundant) in Europe. The species that
exhibited the positive response (i.e., the common pheasant) is a non-native game species that
readily breeds in captivity, and that is intensively farmed and released for hunting. Lopucki et al.
(2017) hypothesized that the positive response was due to: (a) the fact that wind farms may
reduce the presence of birds of prey both through direct mortality due to collisions and because
they avoid foraging near wind turbines, or (b) the availability of grit near turbines. Nevertheless,
a study that showed wind farms promoted a positive response of a non-native, over-abundant
game species is not evidence that the Project would have no impact on the many native (and in
some cases rare) wildlife taxa that occur at the Project site. The BTR’s reference to Lopucki et
al. (2017) as evidence that wind farms do not impact wildlife movement is equivalent to saying
wind farms do not impact vegetation because they continue to allow weeds. The DEIS needs to
provide legitimate analysis of Project impacts to wildlife movement, habitat connectivity, and
wildlife corridors.

G-146
Cont.

Indirect Effects of Noise
The BTR’s analysis of Project impacts to wildlife movement includes several conclusory
statements about the effects of noise. First, the BTR makes the following statements pertaining
to temporary noise impacts:
Noise would most likely only be a disturbance to those species that are active during the
day, since noise levels are less at night because construction activities would not take
place at night (see Table 1). Most wildlife species, such as cougars and bobcats (Lynx
rufus), that would use the area as a habitat corridor or territory are nocturnal and therefore
would not be impacted by Project construction while foraging and moving at night. Noise
from Project construction is not anticipated to hamper breeding and nesting activities of
any special-status species.242

G-147

I have the following responses to these statements:

G-148

1. The BTR’s conclusions are conclusory in nature and are not supported by scientific
evidence or analysis.

242

2. The BTR does not identify the species that may use the Project site as a movement
corridor. The two examples provided (cougar and bobcat) are closely related and are not
representative of all the species that may be impacted by the Project.

G-149

3. Because the BTR’s “analysis” is limited to a single sentence about two closely related
non-special-status species, it has no basis for the conclusion that noise would not affect
“any special-status species.” Indeed, nowhere does the BTR even identify the specialstatus species that occur at the Project site.

G-150

BTR, p. 91.
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4. The avoidance buffers proposed in MM-BIO-4 apply to nesting birds only, and thus, they
would not mitigate noise impacts to all other taxa that are “breeding and nesting.”

G-151

5. The rationale that noise would not impact wildlife because construction noise would
occur during the day is unfounded. If most wildlife species that would use the Project
area as a habitat corridor (or territory) are nocturnal, then disturbing those species during
the day could cause adverse physiological responses that are more severe than impacts
that disrupt “foraging and moving at night.” Many species are nocturnal because they are
prey. Noise that causes these species to flee cover heightens their susceptibility to
predation, especially if during the daytime when they are unaccustomed to movement.

G-152

Permanent Effects of Noise
The BTR then makes two conclusory statements pertaining to permanent noise impacts: “[n]oise
associated with O&M activities is not anticipated to hamper breeding or use of the surrounding
area by any common or special-status species. Wildlife species are expected to acclimate to the
new facilities and equipment.”243 Neither conclusion is supported by scientific evidence or
analysis. Moreover, the BTR’s analysis of special-status species is limited to the golden eagle
and Quino checkerspot butterfly. Therefore, it has no basis for concluding noise would not
affect “any special-status species.”
Studies have shown that some wildlife species never habituate to anthropogenic sources of
noise.244 Francis and Barber (2013) reported: “we have shown how behavioral modifications
among individuals confronted with noise – even those individuals that outwardly appear to
habituate – can lead to decreased fitness.”245

G-153

Golden eagles are known to be highly sensitive to noise and other types of disturbance.246 I am
unaware of any studies that have examined the effects of noise on the Quino checkerspot
butterfly. However, studies have shown that noise can have negative effects on other insects,
especially low-frequency noise, such as the type that would be generated by the Project’s wind
turbines.247
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Neither the BTR nor the DEIS analyzes how turbine noise could affect wildlife. Wind turbine
blades at normal operating speeds can generate significant levels of noise.248 However, wind
turbine noise does not have to be loud to have negative effects on wildlife.249 Wind turbines also
produce very low-frequency sounds (infrasounds), which can have significant negative impacts
on taxa (e.g., birds and bats) that hear and communicate at low-frequency sound levels.250

G-153
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CUMULATIVE EFFECTS
The DEIS and BTR are both dated May 2019. However, the cumulative impacts information
provided in the DEIS (Appendix N) is not consistent with the information provided in the BTR.
For example:

G-154

•

The DEIS indicates the Torrey Wind Project is on 1,000 acres; the BTR indicates it is on
300 acres (neither of which is correct).251

G-155

•

The DEIS includes the Ocotillo Express Project; the BTR does not.

G-156

•

The DEIS includes the Kumeyaay Wind Project; the BTR does not.

G-157

The DEIS does not provide or cite any scientific analysis that supports its conclusions pertaining
to cumulative impacts. However, most of the conclusions appear to have been derived from the
BTR, which failed to consider two large wind projects (Ocotillo Express and Kumeyaay Wind)
and the actual size of another wind project (Torrey Wind).
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The Kumeyaay Wind Project is especially relevant to cumulative impacts because it is in the
immediate vicinity of the turbines proposed under both Project alternatives (“On-Reservation”).
Thus, the Project will increase the density of turbines On-Reservation, which affects cumulative
impacts in a way that was ignored in the DEIS. For example, the potential for bird and bat
fatalities due to collisions with wind turbines will increase due to the higher density of turbines
on the landscape.
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The DEIS provides absolutely no discussion or analysis of cumulative impacts to birds and bats
due to collisions with wind turbines. Several scientists have concluded that, cumulatively, bird
and bat fatalities caused by wind energy facilities may have population-level impacts on some
species. 252 Thaxter et al. (2017) conducted a meta-analysis of bird and bat collision rates
reported by 93 and 134 wind farms, respectively.253 They concluded: “[o]verall, these findings
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emphasize the need to consider cumulative impacts of wind farms on populations, particularly
for migrants and wide-ranging species.”254
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The cumulative threat that wind projects pose to bats is especially significant in light of
accumulating evidence that wind farms may impact population viability of migratory bats. For
example, Frick et al. (2017) showed that current mortality from wind turbines could result in
rapid and severe declines of bat populations within 50 years and increased risk of extinction in
100 years.255 Brown (2007) concluded that wind turbines could be the “nail in the coffin” for
some migratory bat species.256
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Cumulative Impacts Analysis in DEIS Appendix N
The DEIS states: “[t]he total estimated area of disturbance to similar native vegetation
communities as the Project for reasonably foreseeable cumulative projects in the biological
cumulative analysis study area was determined to be approximately 2,893 acres.” This
information is inconsistent with the information provided in Table 1 (Cumulative Projects), and
that has been provided in environmental documents associated with the projects listed in Table 1.
The DEIS needs to provide a detailed account of how the BIA calculated 2,893 acres of
cumulative impacts to “similar native vegetation communities.”
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Furthermore, it is inappropriate for the DEIS to lump all vegetation communities into a single
category because it precludes the ability to understand cumulative impacts to species associated
with specific vegetation communities (or habitat types). For example, the DEIS’s map of
cumulative projects suggests there may be a cumulatively significant impact to grasslands,
especially in eastern half of analysis area.257 The DEIS does not disclose or analyze cumulative
impacts to grasslands, nor does it analyze cumulative impacts to special-status species that
depend on grasslands for habitat.
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The DEIS states:
In order for a cumulative impact to special-status plant species to occur, the
cumulative projects would have to result in the loss of the same special-status
plant species or their habitat as the Project (under either build alternative) such
that those species become more limited in their distribution, population size, or
available suitable habitat within the cumulative analysis area. With the
implementation of mitigation measures recommended in Section 4.5, Biological
Resources, of the EIS, impacts to sensitive and special-status vegetation species
from the combination of the Project and reasonably foreseeable future actions
would not be adverse.
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The DEIS has no basis for this conclusion because its analysis was limited to one federally listed
plant species, which the DEIS concluded “is not expected to occur on site.” The DEIS did not
analyze impacts to any other special-status plants (which are known to occur on the Project site),
and despite the DEIS’s claim, the DEIS does not incorporate mitigation for Project impacts to
special-status plants.
The DEIS states: “[t]he Project and relevant cumulative projects are located in a rural area and
adjacent properties provide undeveloped areas for golden eagle (Aquila chrysaetos) to forage and
available habitat for Quino checkerspot butterfly (Euphydryas editha quino) host plants.” This
statement is an oversimplification of habitat requirements of the golden eagle and Quino
checkerspot butterfly. The author appears to believe that all “undeveloped areas” provide habitat
for these two species, which they do not.258 Based on the DEIS’s map, several of the “adjacent
properties” that the DEIS claims provide habitat are proposed for development. In essence, the
DEIS is claiming the Project would not contribute to cumulative impacts to either species
because those species occur on other properties, which will also be developed. This circumvents
the purpose of cumulative impacts analysis, which is to determine how all projects, when
combined, might affect the resource of interest (e.g., Quino checkerspot butterfly).
Based on my review of the scientific data and analysis cited herein, there is no doubt that there
will be significant cumulative impacts to the golden eagle and Quino checkerspot butterfly
(Campo Core and Jacumba Core populations). The BIA needs to conduct cumulative impacts
analysis that adheres to CEQ guidance. As mentioned in the EPA’s scoping comments, it has
prepared a guidance document that can be used to facilitate the BIA’s analysis.259
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The DEIS’s “analysis” of cumulative impacts concludes with the following statements:
However, with implementation of the mitigation measures recommended for the Project
(under either build alternative), along with the minimization and mitigation measures for
the cumulative projects, these impacts would not be cumulatively adverse. Additionally,
there is suitable habitat available for wildlife species, including federally protected
species, on portions of the Project site and throughout the biological cumulative analysis
study area.

G-168

I have the following comments pertaining to these statements:
1. The DEIS’s conclusion that impacts would not be cumulatively adverse is not supported
by evidence or analysis. The DEIS’s “analysis” fails to comply with CEQ guidelines for
cumulative effects analysis.
2. The DEIS provides no information on the “minimization and mitigation measures for the
cumulative projects.” Even if other projects implemented mitigation, there is no evidence
that the mitigation was successful. Many mitigation projects do not achieve conservation

258
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Society Bulletin 25(1):173-182.
259
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objectives,260 or fail entirely.261 Even when mitigation projects are successful, there are
often residual effects, that when combined, are significant.

G-170
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3. The DEIS fails to incorporate performance standards for the “mitigation measures
recommended for the Project.” This precludes the conclusion that those measures would
be effective, and that residual effects would not be cumulatively adverse.

G-171

4. The cumulative impacts summary table provided in the DEIS identifies several direct and
indirect cumulative impacts that would be adverse, and thus: “mitigation recommend.”262
However, the mitigation recommended in the DEIS does not address many of the impacts
identified in the table (e.g., “direct loss of special-status plant or wildlife species,
resulting in reduction in distribution and population size”). Thus, by default, the impacts
remain adverse. This contradicts the text in the DEIS.
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5. The DEIS does not require compensatory mitigation for the vast majority of the species
that would be adversely affected by habitat loss, fragmentation, and degradation caused
by the Project. The DEIS suggests permits required by other agencies may incorporate
compensatory mitigation for Project impacts to wetlands and the Quino checkerspot
butterfly. However, there is no evidence that any compensatory mitigation required by
other agencies would address the cumulative impact (e.g., require compensatory habitat
within the cumulative analysis study area).
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6. It’s unclear how the last sentence in the DEIS’s analysis supports the conclusion that
impacts would not be cumulatively adverse. If there is habitat for protected species on
the Project site, those species will be subject to Project impacts, and thus potentially,
cumulative impacts.
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MITIGATION MEASURES
Overarching Issues
1. The EIS needs to incorporate measurable performance standards for each mitigation
measure.
2. The EIS needs to clearly define the monitoring requirements for each mitigation measure.
This includes: (a) monitoring area, duration, and frequency; and (b) variables that will be
monitored.
3. The EIS needs to incorporate reporting requirements. All monitoring reports need to be
made available to the public.

260
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4. The EIS needs to clearly define the mitigation measures that are required prior to, during,
and after decommissioning. As written, the DEIS suggests the measures would only be
required during “construction.”
5. The EIS needs to clearly articulate the enforcement mechanism for each measure. This
includes: (a) party responsible for enforcement, (b) the mechanism that will ensure
compliance, and (c) remedial actions that will be implemented for all incidents of noncompliance.
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6. The EIS need to comply with NEPA requirements. CEQ guidance states that all relevant,
reasonable mitigation measures that could improve the project are to be identified,
including those outside the agency’s jurisdiction. An agency is not limited to considering
mitigation only for significant impacts. It should identify feasible measures for any
adverse environmental impacts, even those that are not considered significant. If an
agency does not adopt a feasible mitigation measure in an EIS, it must justify its decision.
If it does adopt mitigation measures, then it must put in place a mitigation monitoring and
enforcement program.
MM-BIO-1: General Avoidance and Minimization Measures
BIO-1(d): Dust Control
MM-BIO-1(d) states: “disturbed areas shall be revegetated or stabilized using soil binders that
can be determined to be as efficient, or more efficient, for fugitive dust control than California
Air Resources Board-approved soil stabilizers, as soon as possible after disturbance and shall not
increase any other environmental impacts including loss of vegetation.”
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1. The DEIS does not incorporate performance standards for MM-BIO-1(d).
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2. The DEIS does not incorporate monitoring and reporting requirements for MM-BIO-1(d).

G-178
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3. The DEIS does not incorporate an enforcement mechanism for MM-BIO-1(d)
4. The DEIS states magnesium chloride would be used as a soil binder. However, MMBIO-1(d) suggests other, and potentially non-approved, soil binders might be used. Most
soil binders, including varieties that are “non-toxic” to humans, can have adverse effects
on the environment.263 As a result, the DEIS must identify the specific products that
would be used at the Project site, and it must disclose and analyze environmental impacts
associated with those products.
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5. The text in MM-BIO-1 suggests there would be no revegetation requirements if soil
binders are applied. This is consistent with the BTR’s statement that disturbed areas
would be allowed to “passively revegetate.”264 Magnesium chloride and other chlorides
that are used for dust suppression are salts, which inhibit native plant growth and promote
conditions conducive to the colonization of weeds. Based on the information provided in
the DEIS and BTR, the Developer would spray magnesium chloride over disturbed areas
until they are passively revegetated by weeds. These weeds may become permanently
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established because the DEIS does not incorporate performance standards or an
enforcement mechanism for the weed management plan.
6. The DEIS does not require revegetation efforts to include plants that provide habitat for
the Quino checkerspot butterfly (i.e., host plants and nectar plants). Therefore, MMBIO-1 does not mitigate impacts to the subspecies, as the DEIS claims.
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MM-BIO-2: Jurisdictional Waters and Wetlands Compensation
MM-BIO-2 states: “[t]emporary impacts shall be restored in place to pre-activity functions.”
The DEIS fails to incorporate performance standards for this mitigation.

G-183

The DEIS defers all other aspects of the jurisdictional waters and wetlands compensation to the
Clean Water Act permit conditions (which have not been formulated). Compliance with
regulatory permits provides no assurances that Project impacts to jurisdictional waters and
wetlands would be less-than-significant. To the contrary, numerous studies have demonstrated
that many compensatory mitigation projects permitted under Sections 401 and 404 of the Clean
Water Act are not achieving the goal of “no overall net loss” of wetland acres and functions.265
For example, the National Academy of Sciences (2001) conducted a comprehensive review of
compensatory wetland mitigation projects in the U.S. and found that the national “no net loss”
goal is not being met because: (a) there is little monitoring of permit compliance, and (b) the
permit conditions commonly used to establish mitigation success do not assure the establishment
of wetland functions.266 Several other studies have shown that the regulatory agencies are not
ensuring the success of wetland mitigation projects.267 Most notably, a 2005 report issued by the
United States Government Accountability Office concluded that: “the Corps of Engineers does
not have an effective oversight approach to ensure that compensatory mitigation is occurring.”268
For these reasons, MM-BIO-2 provides no assurances that the Project’s impacts to wetlands and
other jurisdictional waters would be mitigated to less-than-significant levels.
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MM-BIO-4: Avian-Specific Avoidance, Minimization, and Mitigation Measures
Seasonal Avoidance
MM-BIO-4 requires a 300-foot buffer around passerine nests, and a 500-foot buffer around
raptor nests. The DEIS fails to provide evidence that those would be sufficient. Many experts
recommend larger buffers, especially for raptors.269 The Project involves a considerable amount
of rock blasting.270 To avoid “take” of golden eagles, the USFWS recommends a two-mile
buffer for blasting and other loud non-regular noise, and a one-mile buffer for all other
activities.271
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Avian Monitoring Plan
The Avian Monitoring Plan described in MM-BIO-4(c) does not mitigate Project impacts in any
way. Even if incidental data collected by workers was an acceptable approach, determining
fatality rates requires knowledge of: (a) carcass removal rates, and (b) searcher efficiency (i.e.,
how many dead animals are not seen). Determining these two variables requires site-specific
studies, which the DEIS does not incorporate. It also requires statistical analyses, which the
DEIS does not require. Moreover, the DEIS does not incorporate any remedial actions (e.g.,
turbine curtailment) that would be triggered if monitoring reveals unacceptably high levels of
mortality to birds or bats. I recommend the BIA review the scientific literature and work with
the USFWS to develop a valid Avian Monitoring Plan. If the BIA is unwilling to modify the
Avian Monitoring Plan described in MM-BIO-4(c), it should be abandoned, and the money that
would have been spent on this task should be donated to a wildlife hospital that treats birds and
bats injured by wind energy facilities.
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The second bullet point under MM-BIO-4(c) states:
In accordance with the WRRS, during construction, site personnel shall notify the Project
biologist to collect the following data on the incidentally detected avian and bat wildlife:
species, date, time, location (e.g., nearest Project structure), and how the animal died, if
known. Results shall be reported to the Tribe and Terra-Gen on a quarterly basis unless
listed species are involved. During operations, a procedure shall be developed for site
personnel to collect the same data, take photographs, and notify the Project’s
environmental manager, who shall then notify the Tribe and Terra-Gen unless listed
species are involved, in which case USFWS shall be notified within 48 hours. In the
event of an injury to listed species, USFWS shall be contacted for instruction on how to
handle the situation.
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Reporting the results only to the Tribe and Terra-Gen presents a conflict of interest. The reports
must be provided to the BIA, USFWS, and other agencies responsible for managing public
resources. They also need to be made available to the public so the research community has an
269
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opportunity to assess the data. Data analysis is critical to understanding the environmental
effects of modern wind energy facilities, and thus, reducing the effects of future facilities.

G-193
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MM-BIO-4(c) states the USFWS shall be contacted for instruction on how to handle injury to a
listed species. This measure needs to be clarified to avoid ambiguity on what actions are
required under MM-BIO-4(c). The FEIS needs to clearly define what the BIA considers a “listed
species.” For example, does this include: (a) state-listed species, (b) eagles (which are protected
under the Eagle Act but are not “listed” under the ESA), and (c) species on other lists, such as
the California Department of Fish and Wildlife’s list of Species of Special Concern? In addition,
the FEIS needs to clarify the timeline for contacting the USFWS for instructions. Waiting up to
48 hours to contact the USFWS is likely to result in death of the animal.
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MM-BIO-4(c) suggests there will be no attempts to assist the numerous “non-listed” species that
will be injured by the Project. MM-BIO-4(d) requires carcass removal to minimize attraction of
carrion-consuming birds of prey. Most injured animals: (a) attempt to vacate the area where the
injury occurred, and/or (b) seek cover before dying. Therefore, if no care will be provided to
“non-listed” animals that are injured, the DEIS should require site personnel or the Project
biologist to kill those animals and dispose of them before they disappear to places where
carcasses will not be located.
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The DEIS Fails to Disclose and Analyze All Feasible Mitigation Measures
Utility-scale wind energy facilities kill a substantial number of birds and bats.272 Raptors and
bats are particularly vulnerable to collision with wind turbines. Approximately 52.6% of avian
fatalities at wind energy facilities in California have been diurnal raptors and owls (41.5% and
11.1%, respectively).273 It is guaranteed that a project consisting of 48 or 60 (4.2 MW) turbines
dispersed across the landscape will kill birds and bats. Feasible mitigation includes:
•
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Development and implementation of: (a) an Eagle Conservation Plan, and (b) a Bird and
Bat Conservation Strategy,274 which would include:
o A scientifically defensible fatality monitoring program with triggers for adaptive
management and remedial action measures.
o An Eagle Take Permit from the USFWS

o Compensatory mitigation requirements based on analysis the Project’s risk
assessments and monitoring results.
272
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•

Painting the wind turbines purple, which may make them less attractive to insects, and
thus, to birds and bats that eat insects.275

•

Implementation of the IdentiFlight detection system to inform turbine curtailment.276

•

Installation of transmitters on juvenile and subadult eagles to learn more about natal
dispersal and habitat use patterns in eastern San Diego County.

G-197
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Micrositing
Birds and bats preferentially select features on the landscape. For example, bats frequently travel
along ridgelines, and some raptor species occur most frequently where they can capitalize on
thermals or where there are dense prey populations. As a result, the micrositing of turbines
appears to be an important factor in the magnitude of impacts to birds and bats. Indeed, besides
curtailment, micro-siting is the single most effective means of reducing bird and bat fatalities at
wind energy facilities.277 The Avian and Bat Protection Plan that was prepared for the nearby
Tule Reduced Ridgeline Project states: “micro siting decisions based on eagle behavior…are
probably the best means of avoiding and minimizing take.”278 That plan was submitted to the
BIA for review, and presumably the BIA was aware of its contents prior to releasing the DEIS
for the Campo Wind Project.
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To enable micrositing, biologists collect data on bird and bat abundance and behavior in relation
to landscape features (e.g., topography and vegetation) and environmental conditions (e.g., wind
speed and direction).279 These data are then incorporated into a model that can be used to predict
fatality risk in relation to site-specific conditions (i.e., at the micro-site level). For example, the
biologists may notice that prevailing winds cause soaring raptors to be deflected to the top of a
particular ridge or trough. These observations can then be used to inform the model such that
turbines are setback from locations that pose the greatest risk.
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A model that incorporated turbine and landscape attributes correctly predicted 71% of burrowing
owl fatalities in the Altamont Pass Wind Resource Area (“APWRA”).280 In their report for the
California Energy Commission, Smallwood and Thelander (2004) hypothesized that micrositing
of turbines could contribute more to reducing avian fatality than any of the 16 other mitigation
measures evaluated. 281
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AECOM (2012), and in a few instances, Dudek, collected data on several attributes that are
likely to be predictors of fatality risk. These include:
1. The locations of bat roosts.
2. The locations of raptor nest sites.
3. The locations of riparian and aquatic habitats.

G-201

4. The composition and relative abundance of bird and bat species, by habitat and season.
5. The characteristics of vegetation (or habitat) across the Project site.
6. Site topography.
7. Meteorological conditions.
Despite having access to these data, Dudek and the BIA made no attempt to microsite turbines
(and other Project features) such that the risk to birds and bats would be minimized.
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Micrositing studies that incorporate behavioral ecology, landscape attributes, and risk modeling
are a standard requirement for wind-energy projects in the Altamont Pass Wind Resource Area.
They are also recommended in wind-energy guidance documents issued by the State of
California and the USFWS.282 To avoid, minimize, and mitigate Project impacts to birds and
bats, the BIA must: a) require rigorous micrositing analysis; and b) demonstrate that the analysis
was used in the micrositing of individual turbines.
The modeling described above is more accurate if it is based on site-specific behavior data.
However, even if the BIA determines it is infeasible for the Developer to conduct additional
avian and bat surveys, it is feasible for the Developer and BIA to use existing survey data and
data from other studies to develop micrositing requirements for the Project. Indeed, biologists
have already developed general guidelines for the micrositing of wind turbines.283 These
guidelines could easily be applied to the Project.
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Curtailment
Curtailment entails “turning off” turbines during certain times to avoid impacts to birds and bats.
In 2015 the American Wind Energy Association established a voluntary operating protocol that
would limit blade movement in low wind speeds.284 Such operational curtailment can reduce bat

U.S. Fish and Wildlife Service. 2012 Mar 23. Land-Based Wind Energy Guidelines. See also California Energy
Commission and California Department of Fish and Game. 2007. California Guidelines for Reducing Impacts to
Birds and Bats from Wind Energy Development. Commission Final Report. California Energy Commission,
Renewables Committee, and Energy Facilities Siting Division, and California Department of Fish and Game,
Resources Management and Policy Division. CEC-700-2007-008-CMF.
283
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fatalities by 44% to 93% with minimal impact on power generation.285 The BIA should require
implementation of the American Wind Energy Association’s operating protocol to limit blade
movement in low wind speeds. If that protocol will not be implemented, the BIA must provide
evidence that implementing the protocol is an infeasible mitigation strategy.
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Adaptive Management
There is consensus among the scientific community that it is essential for post-construction
monitoring programs to incorporate an adaptive management approach. In summary, an
adaptive management approach is one in which management actions are guided by site-specific
monitoring results, new scientific information, stakeholder input, and the scientific method.286
Adaptive management is a feasible mitigation strategy that would reduce Project impacts to birds
and bats. As a result, the FEIS must require the Developer to implement a comprehensive
adaptive management program for the life of the Project.
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Compensation
Unavoidable impacts to birds and bats could be compensated through habitat protections.287
Feasible habitat protection measures that would benefit birds and bats include retiring any
existing wind rights held by the Developer, the acquisition of priority conservation sites, and
habitat enhancement measures that benefit the regional population(s) of the affected species
(among other potential measures).
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CONCLUSION
During the course of preparing this letter, I spent countless hours trying to understand the
information, analyses, and conclusions presented in the DEIS and BTR—because from a
scientific standpoint—they make no sense. I reviewed scientific literature, examined databases,
and consulted with other biologists (including biologists at the USFWS). Through this process, I
discovered countless instances of conclusions that contradict scientific reasoning, or that are
inconsistent with the data. In several instances, the authors of the DEIS and BTR have made
statements that are so clearly false, that the only plausible explanation is that were made in a
deliberate attempt to mislead the reader.
In addition to conducting my own analyses, I spent a considerable amount of time reviewing
NEPA requirements. I reviewed the CEQ guidelines, the Indian Affairs NEPA Handbook, and
the Indian Affairs Manual. Of the many issues I noticed, one in particular stood out. Section
1502.9 of Title 40 states:
Draft environmental impact statements shall be prepared in accordance with the scope
decided upon in the scoping process. The lead agency shall work with the cooperating
285
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agencies and shall obtain comments as required in part 1503 of this chapter. The draft
statement must fulfill and satisfy to the fullest extent possible the requirements
established for final statements in section 102(2)(C) of the Act. If a draft statement is so
inadequate as to preclude meaningful analysis, the agency shall prepare and
circulate a revised draft of the appropriate portion. The agency shall make every
effort to disclose and discuss at appropriate points in the draft statement all major points
of view on the environmental impacts of the alternatives including the proposed action.288
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In my professional opinion, and for the reasons described in this letter, the DEIS is clearly
inadequate for meaningful analysis, and thus, needs to be revised and recirculated in draft form
after the numerous deficiencies have been rectified.
This concludes my comments on the DEIS.
Sincerely,

Scott Cashen, M.S.
Senior Biologist

288

[Emphasis added].
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Scott Cashen, M.S.
Senior Wildlife Ecologist

Scott Cashen has 25 years of professional experience in natural resources
management. During that time he has worked as a field biologist, forester, environmental
consultant, and instructor of Wildlife Management. Mr. Cashen focuses on
CEQA/NEPA compliance issues, endangered species, scientific field studies, and other
topics that require a high level of scientific expertise.
Mr. Cashen has knowledge and experience with numerous taxa, ecoregions, biological
resource issues, and environmental regulations. As a biological resources expert, Mr.
Cashen is knowledgeable of the various agency-promulgated guidelines for field surveys,
impact assessments, and mitigation. Mr. Cashen has led field investigations on several
special-status species, including ones focusing on the yellow-legged frog, red-legged
frog, desert tortoise, steelhead, burrowing owl, California spotted owl, northern goshawk,
willow flycatcher, Peninsular bighorn sheep, red panda, and various forest carnivores.
Mr. Cashen is a recognized expert on the environmental impacts of renewable energy
development. He has been involved in the environmental review process of over 80
solar, wind, biomass, and geothermal energy projects. Mr. Cashen’s role in this capacity
has encompassed all stages of the environmental review process, from initial document
review through litigation support. Mr. Cashen has provided expert witness testimony on
several of the Department of the Interior’s “fast-tracked” renewable energy projects. His
testimony on those projects helped lead agencies develop project alternatives and
mitigation measures to reduce environmental impacts associated with the projects.
Mr. Cashen was a member of the independent scientific review panel for the Quincy
Library Group project, the largest community forestry project in the United States. As a
member of the panel, Mr. Cashen was responsible for advising the U.S. Forest Service on
its scientific monitoring program, and for preparing a final report to Congress describing
the effectiveness of the Herger-Feinstein Forest Recovery Act of 1998.
AREAS OF EXPERTISE
•
•
•
•
•

CEQA, NEPA, and Endangered Species Act compliance issues
Comprehensive biological resource assessments
Endangered species management
Renewable energy development
Scientific field studies, grant writing and technical editing

EDUCATION
M.S. Wildlife and Fisheries Science - The Pennsylvania State University (1998)
Thesis: Avain Use of Restored Wetlands in Pennsylvania
B.S. Resource Management - The University of California, Berkeley (1992)

Cashen, Curriculum Vitae

1

PROFESSIONAL EXPERIENCE
Litigation Support / Expert Witness
Mr. Cashen has served as a biological resources expert for over 100 projects subject to
environmental review under the California Environmental Quality Act (CEQA) and/or
the National Environmental Policy Act (NEPA). As a biological resources expert, Mr.
Cashen reviews CEQA/NEPA documents and provides his clients with an assessment of
biological resource issues. He then submits formal comments on the scientific and legal
adequacy of the project’s environmental documents (e.g., Environmental Impact
Statement). If needed, Mr. Cashen conducts field studies to generate evidence for legal
testimony, or he can obtain supplemental testimony from his deep network of speciesspecific experts. Mr. Cashen has provided written and oral testimony to the California
Energy Commission, California Public Utilities Commission, and U.S. district courts.
His clients have included law firms, non-profit organizations, and citizen groups.
REPRESENTATIVE EXPERIENCE
Solar Energy
• Abengoa Mojave Solar Project
• Avenal Energy Power Plant
• Beacon Solar Energy Project
• Blythe Solar Power Project
• Calico Solar Project
• California Flats Solar Project
• Calipatria Solar Farm II
• Carrizo Energy Solar Farm
• Catalina Renewable Energy Project
• Fink Road Solar Farm
• Genesis Solar Energy Project
• Heber Solar Energy Facility
• Imperial Valley Solar Project
• Ivanpah Solar Electric Generating
System Sun Solar Complex
• Maricopa
• McCoy Solar Project
• Mt. Signal and Calexico Solar
Projects Valley Solar
• Panoche
• San Joaquin Solar I & II
• San Luis Solar Project
• Stateline Solar Project
• Solar Gen II Projects
• SR Solis Oro Loma
• Vestal Solar Facilities
• Victorville 2 Power Project
• Willow Springs Solar
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Geothermal Energy
• Casa Diablo IV Geothermal Project
• East Brawley Geothermal
• Mammoth Pacific 1 Replacement
•
Development
Facility
• Orni
21 Geothermal Project
• Western GeoPower Plant
• ff
Wind Energy
Steamfield
• Catalina
Renewable Energy Project
• Ocotillo Wind Energy Project
• SD County Wind Energy Ordinance
• Searchlight Wind Project
• Shu’luuk Wind Project
• Tres Vaqueros Repowering Project
• Tule Wind Project
• Vasco Winds Relicensing Project
Biomass Facilities
• CA Ethanol Project
• Colusa Biomass Project
•
• Tracy Green Energy Project
Other
•
• DRECP
• Carnegie SVRA Expansion Project
• Lakeview Substation Project
• Monterey Bay Shores Ecoresort
• Phillips 66 Rail Spur
• Valero Benecia Crude By Rail
•
• World Logistics Center
•
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Project Management
Mr. Cashen has managed several large-scale wildlife, forestry, and natural resource
management projects. Many of the projects have required hiring and training field crews,
coordinating with other professionals, and communicating with project stakeholders. Mr.
Cashen’s experience in study design, data collection, and scientific writing make him an
effective project manager, and his background in several different natural resource
disciplines enable him to address the many facets of contemporary land management in a
cost-effective manner.
REPRESENTATIVE EXPERIENCE
Wildlife Studies
•

Peninsular Bighorn Sheep Resource Use and Behavior Study: (CA State Parks)

•

“KV” Spotted Owl and Northern Goshawk Inventory: (USFS, Plumas NF)

•

Amphibian Inventory Project: (USFS, Plumas NF)

•

San Mateo Creek Steelhead Restoration Project: (Trout Unlimited and CA Coastal
Conservancy, Orange County)

•

Delta Meadows State Park Special-Status Species Inventory: (CA State Parks,
Locke)

Natural Resources Management
•

Mather Lake Resource Management Study and Plan – (Sacramento County)

•

Placer County Vernal Pool Study – (Placer County)

•

Weidemann Ranch Mitigation Project – (Toll Brothers, Inc., San Ramon)

•

Ion Communities Biological Resource Assessments – (Ion Communities,
Riverside and San Bernardino Counties)

•

Del Rio Hills Biological Resource Assessment – (The Wyro Company, Rio Vista)

Forestry
•

Forest Health Improvement Projects – (CalFire, SD and Riverside Counties)

•

San Diego Bark Beetle Tree Removal Project – (SDG&E, San Diego Co.)

•

San Diego Bark Beetle Tree Removal Project – (San Diego County/NRCS)

•

Hillslope Monitoring Project – (CalFire, throughout California)
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Biological Resources
Mr. Cashen has a diverse background with biological resources. He has conducted
comprehensive biological resource assessments, habitat evaluations, species inventories,
and scientific peer review. Mr. Cashen has led investigations on several special-status
species, including ones focusing on the foothill yellow-legged frog, mountain yellowlegged frog, desert tortoise, steelhead, burrowing owl, California spotted owl, northern
goshawk, willow flycatcher, Peninsular bighorn sheep, red panda, and forest carnivores.
REPRESENTATIVE EXPERIENCE
Biological Assessments/Biological Evaluations (“BA/BE”)
• Aquatic Species BA/BE – Reliable Power Project (SF Public Utilities
Commission)
•

Terrestrial Species BA/BE – Reliable Power Project (SF Public Utilities
Commission)

•

Management Indicator Species Report – Reliable Power Project (SF Public Utilities
Commission)

•

Migratory Bird Report – Reliable Power Project (SF Public Utilities Commission)

•

Terrestrial and Aquatic Species BA – Lower Cherry Aqueduct (SF Public Utilities
Commission)

•

Terrestrial and Aquatic Species BE – Lower Cherry Aqueduct (SF Public Utilities
Commission)

•

Terrestrial and Aquatic Species BA/BE – Public Lands Lease Application
(Society for the Conservation of Bighorn Sheep)

•

Terrestrial and Aquatic Species BA/BE – Simon Newman Ranch (The Nature
Conservancy)

Avian
• Study design and Lead Investigator - Delta Meadows State Park Special-Status
Species Inventory (CA State Parks: Locke)
•

Study design and lead bird surveyor - Placer County Vernal Pool Study (Placer
County: throughout Placer County)

•

Surveyor - Willow flycatcher habitat mapping (USFS: Plumas NF)

•

Independent surveyor - Tolay Creek, Cullinan Ranch, and Guadacanal Village
restoration projects (Ducks Unlimited/USGS: San Pablo Bay)

•

Study design and Lead Investigator - Bird use of restored wetlands research
(Pennsylvania Game Commission: throughout Pennsylvania)

•

Study design and surveyor - Baseline inventory of bird species at a 400-acre site
in Napa County (HCV Associates: Napa)
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•

Surveyor - Baseline inventory of bird abundance following diesel spill (LFR
Levine-Fricke: Suisun Bay)

•

Study design and lead bird surveyor - Green Valley Creek Riparian Restoration
Site (City of Fairfield: Fairfield, CA)

•

Surveyor - Burrowing owl relocation and monitoring (US Navy: Dixon, CA)

•

Surveyor - Pre-construction burrowing owl surveys (various clients: Livermore,
San Ramon, Rio Vista, Napa, Victorville, Imperial County, San Diego County)

•

Surveyor - Backcountry bird inventory (National Park Service: Eagle, Alaska)

•

Lead surveyor - Tidal salt marsh bird surveys (Point Reyes Bird Observatory:
throughout Bay Area)

•

Surveyor – Pre-construction surveys for nesting birds (various clients and
locations)

Amphibian
•

Crew Leader - Red-legged frog, foothill yellow-legged frog, and mountain
yellow-legged frog surveys (USFS: Plumas NF)

•

Surveyor - Foothill yellow-legged frog surveys (PG&E: North Fork Feather
River)

•

Surveyor - Mountain yellow-legged frog surveys (El Dorado Irrigation District:
Desolation Wilderness)

•

Crew Leader - Bullfrog eradication (Trout Unlimited: Cleveland NF)

Fish and Aquatic Resources
•

Surveyor - Hardhead minnow and other fish surveys (USFS: Plumas NF)

•

Surveyor - Weber Creek aquatic habitat mapping (El Dorado Irrigation District:
Placerville, CA)

•

Surveyor - Green Valley Creek aquatic habitat mapping (City of Fairfield:
Fairfield, CA)

•

GPS Specialist - Salmonid spawning habitat mapping (CDFG: Sacramento River)

•

Surveyor - Fish composition and abundance study (PG&E: Upper North Fork
Feather River and Lake Almanor)

•

Crew Leader - Surveys of steelhead abundance and habitat use (CA Coastal
Conservancy: Gualala River estuary)

•

Crew Leader - Exotic species identification and eradication (Trout Unlimited:
Cleveland NF)
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Mammals
•

Principal Investigator – Peninsular bighorn sheep resource use and behavior study
(California State Parks: Freeman Properties)

•

Scientific Advisor –Study on red panda occupancy and abundance in eastern
Nepal (The Red Panda Network: CA and Nepal)

•

Surveyor - Forest carnivore surveys (University of CA: Tahoe NF)

•

Surveyor - Relocation and monitoring of salt marsh harvest mice and other small
mammals (US Navy: Skagg’s Island, CA)

•

Surveyor – Surveys for Monterey dusky-footed woodrat. Relocation of woodrat
houses (Touré Associates: Prunedale)

Natural Resource Investigations / Multiple Species Studies
•

Scientific Review Team Member – Member of the scientific review team
assessing the effectiveness of the US Forest Service’s implementation of the
Herger-Feinstein Quincy Library Group Act.

•

Lead Consultant - Baseline biological resource assessments and habitat mapping
for CDF management units (CDF: San Diego, San Bernardino, and Riverside
Counties)

•

Biological Resources Expert – Peer review of CEQA/NEPA documents (various
law firms, non-profit organizations, and citizen groups)

•

Lead Consultant - Pre- and post-harvest biological resource assessments of tree
removal sites (SDG&E: San Diego County)

•

Crew Leader - T&E species habitat evaluations for Biological Assessment in
support of a steelhead restoration plan (Trout Unlimited: Cleveland NF)

•

Lead Investigator - Resource Management Study and Plan for Mather Lake
Regional Park (County of Sacramento: Sacramento, CA)

•

Lead Investigator - Biological Resources Assessment for 1,070-acre Alfaro Ranch
property (Yuba County, CA)

•

Lead Investigator - Wildlife Strike Hazard Management Plan (HCV Associates:
Napa)

•

Lead Investigator - Del Rio Hills Biological Resource Assessment (The Wyro
Company: Rio Vista, CA)

•

Lead Investigator – Ion Communities project sites (Ion Communities: Riverside
and San Bernardino Counties)

•

Surveyor – Tahoe Pilot Project: Validation of California’s Wildlife Habitat
Relationships (CWHR) Model (University of California: Tahoe NF)
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Forestry
Mr. Cashen has five years of experience working as a consulting forester on projects
throughout California. Mr. Cashen has consulted with landowners and timber operators
on forest management practices; and he has worked on a variety of forestry tasks
including selective tree marking, forest inventory, harvest layout, erosion control, and
supervision of logging operations. Mr. Cashen’s experience with many different natural
resources enable him to provide a holistic approach to forest management, rather than just
management of timber resources.
REPRESENTATIVE EXPERIENCE
•

Lead Consultant - CalFire fuels treatment projects (SD and Riverside Counties)

•

Lead Consultant and supervisor of harvest activities – San Diego Gas and Electric
Bark Beetle Tree Removal Project (San Diego)

•

Crew Leader - Hillslope Monitoring Program (CalFire: throughout California)

•

Consulting Forester – Forest inventories and timber harvest projects (various
clients throughout California)

Grant Writing and Technical Editing
Mr. Cashen has prepared and submitted over 50 proposals and grant applications.
Many of the projects listed herein were acquired through proposals he wrote. Mr.
Cashen’s clients and colleagues have recognized his strong scientific writing skills and
ability to generate technically superior proposal packages. Consequently, he routinely
prepares funding applications and conducts technical editing for various clients.
PERMITS
U.S. Fish and Wildlife Service Section 10(a)(1)(A) Recovery Permit for the Peninsular
bighorn sheep
PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS
The Wildlife Society
Cal Alumni Foresters
Mt. Diablo Audubon Society
OTHER AFFILIATIONS
Scientific Advisor and Grant Writer – The Red Panda Network
Scientific Advisor – Mt. Diablo Audubon Society
Grant Writer – American Conservation Experience

Cashen, Curriculum Vitae

7

TEACHING EXPERIENCE
Instructor: Wildlife Management - The Pennsylvania State University, 1998
Teaching Assistant: Ornithology - The Pennsylvania State University, 1996-1997
PUBLICATIONS
Gutiérrez RJ, AS Cheng, DR Becker, S Cashen, et al. 2015. Legislated collaboration in a
conservation conflict: a case study of the Quincy Library group in California, USA.
Chapter 19 in: Redpath SR, et al. (eds). Conflicts in Conservation: Navigating Towards
Solutions. Cambridge Univ. Press, Cambridge, UK.
Cheng AS, RJ Gutiérrez RJ, S Cashen, et al. 2016. Is There a Place for Legislating PlaceBased Collaborative Forestry Proposals?: Examining the Herger-Feinstein Quincy
Library Group Forest Recovery Act Pilot Project. Journal of Forestry.
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EXHIBIT B

Shawn Smallwood, PhD
3108 Finch Street
Davis, CA 95616
Mr. Kyle C. Jones
Adams Broadwell Joseph & Cardozo
520 Capitol Mall, Suite 350
Sacramento, CA 95814

1 July 2019

Re: Campo Wind Project
Dear Mr. Jones,
I write to comment on a Draft Environmental Impact Statement (Bureau of Indian
Affairs 2019) and its supporting Biological Technical Report on the proposed Campo
Wind Project (Dudek 2019), which I understand would include up to 60 wind turbines
totaling between 202 MW and 252 MW of rated capacity on 992.79 acres of permanent
impacts on a larger project area of 2,700 acres.
My qualifications for preparing these comments as expert comments are the following.
I earned a Ph.D. degree in Ecology from the University of California at Davis in 1990.
My research has been on animal density and distribution, habitat selection, habitat
restoration, interactions between wildlife and human infrastructure and activities,
conservation of rare and endangered species, and on the ecology of invading species. I
have performed research and monitoring on renewable energy projects for 20 years, and
I have authored many peer-reviewed reports, papers, and book chapters on fatality
monitoring, fatality rate estimation, mitigation, micro-siting, and other issues related to
biological impacts of wind energy generation. I served for five years on the Alameda
County Scientific Review Committee that was charged with overseeing the fatality
monitoring and mitigation measures in the Altamont Pass Wind Resource Area
(APWRA), and I prepared many comment letters on proposed renewable energy
projects. I collaborate with colleagues worldwide on the underlying science and policy
issues related to renewable energy impacts on wildlife.
Most of my wind energy work has been in the APWRA, which is where much of the
research funding has been directed to understanding factors related to wildlife-wind
turbine collisions and to finding solutions. The APWRA is the longest-monitored wind
resource area in the world for collision fatalities and relative abundance and behaviors
of affected species. It is the wind resource area with by far the largest number of
documented golden eagle fatalities. There is no other place where more could have been
learned about how and why eagles collide with wind turbines and what can be done to
mitigate the impacts. In the APWRA I have performed research on behavior, relative
abundance (use rates), fatality rates, fatality detection trials, nocturnal activities of bats,
owls and other wildlife, and research on spatial patterns of raptor prey species. I am
participating with a GPS/GSM telemetry study of golden eagles within and beyond the
APWRA. I have manipulated livestock grazing as a mitigation measure, and I have
participated with mitigation involving power pole retrofits, hazardous turbine removals,
1
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winter shutdowns of wind turbines, and repowering of wind projects based on careful
siting. I have also opportunistically documented wildlife responses to wildfires in the
APWRA. I have personally discovered too many golden eagle fatalities and one bald
eagle fatality in the APWRA, including mortally wounded eagles that were later
euthanized. I personally witnessed hundreds of near misses that golden eagles and
other raptor species have experienced at wind turbines, transmission lines and electric
distribution lines in the APWRA. I have been involved with renewable energy impacts
on all fronts – study design, fieldwork on fatalities and use and behavior and ecological
relationships, study administration, hypothesis-testing, report writing, presentations at
meetings, formulation of mitigation, micro-siting, study review, policy review and
decision-making, and public outreach. My CV is attached.

G-213
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PROJECT DESCRIPTION
The DEIS provides maps of the two project alternatives. However, the map of
Alternative 1 (Figure 2-1A) depicts 75 turbines, thus precluding knowledge of where the
60 turbines proposed under Alternative 1 would actually be located. As has been
learned at other wind projects, wind turbine size and model relate to wildlife impacts, as
does the grading plan, wind conditions, and weather patterns. Below is a list of project
attributes that need to be described in the EIS in order for decision-makers and the
public to assess potential project impacts on wildlife:

G-214

 The wind turbine dimensions, including cut-in and cut-out speeds;
 The specific locations where wind turbines would be located for each alternative;
 The project site’s wind profile, including average wind speeds at various heights

G-215

above ground, prevailing wind direction(s), and seasonality;

 Frequency and seasonality of fog and cloud cover, along with an explanation of

the degree to which wind turbines would operate in foggy or cloudy conditions;
and,

 The grading plan, including details about any berms or cut slopes to be left in
place around each turbine.

As has been learned elsewhere, terrain features, including features created or
transformed by grading for access roads and turbine pads, relate to collision fatality
rates at individual wind turbines. The EIS needs to inform decision-makers and the
public about exactly where the turbines are planned. It needs to characterize the
anticipated changes to the terrain surrounding each wind turbine that will be made for
pads and access roads. And it needs to characterize vegetation cover around each wind
turbine site, including how the vegetation cover would be altered by the project.
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BASELINE STUDIES
Preconstruction studies are of paramount importance in the environmental review of a
wind project, because based on the evidence to date, once the project is built there is
little that can be done to reduce project impacts (Smallwood 2008, 2009; Smallwood et
al. 2017). Other than operational curtailment for reducing bat impacts (Arnett et al.
2011, 2013; Behr et al. 2017), the only post-construction measure with any documented
efficacy is the removal of wind turbines known to kill disproportionate numbers of birds
(Smallwood 2010). It is therefore critically important to perform baseline studies that
facilitate the prediction of the project’s impacts and that contribute towards a turbine
layout that minimizes impacts.
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Dudek (2019) reports that golden eagle nest site surveys were performed in 2010-2011.
Too much time had passed since these surveys were performed. Where I work, in the
Altamont Pass Wind Resource Area, golden eagles nested in multiple locations this year
where no golden eagles nested in 2010-2011. I even documented the nesting of bald
eagles in the APWRA this year – the first such nesting of bald eagles in the APWRA. But
not only did Dudek (2019) report on nest surveys performed 8 and 9 years earlier, which
was too long ago for predicting project impacts on eagles, Dudek also neglected to
interpret the results of the surveys. What was learned from the surveys? How did the
spatial distribution of nest sites contribute to a predicted project impact or to the
turbine layout?
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Dudek (2019) reports having performed 30-minute avian point counts, which their
Figure 7 indicates were at 27 stations with 100-m and 800-m maximum survey radii for
small birds and large birds, respectively. From these surveys, Dudek (2019) presents no
data, no summary of data, no results, and no interpretation of results. The surveys are
of no value to the EIS review process if the data have not been analyzed for decision
makers, and if the survey reports have not been made available to the public.
Furthermore, the surveys are of no value until metrics are derived from them and
compared to the same metrics measured from similar surveys at other wind projects
where post-construction fatality rates were estimated from scientific monitoring. The
EIS either needs to present the results of the avian point counts, or it needs to explain
how data from use surveys were interpreted to inform project site suitability and project
layout.
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Golden eagle flight paths are depicted in Figures 8ar to 8ca and Figure 12, but no
information is provided about the origin or attributes of these flight paths. From what
type of survey were they recorded? How high was the observed eagle(s) flying? What
were the eagles doing? (The answer, ‘Flying,’ would be insufficiently informative.)
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Flight behaviors have been found to be more predictive of wind turbine collisions
(Smallwood et al. 2009, 2017b), and are used to guide turbine siting decisions in other
projects (Smallwood et al. 2017). The EIS needs to explain whether and how sitespecific data on bird behaviors were used to make turbine siting decisions for the two
project alternatives. I saw no discussion in Dudek (2019) of flight behavior patterns
observed during avian point counts. Again, what was the purpose of the surveys if not to
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understand relative abundance of birds on the project site and how the species use the
air space?
Dudek (2019) reports having performed all-day eagle counts with a radius of 1 km, but
there are no 1-km buffers depicted in Dudek’s Figure 7. Figure 7 depicts 1-mile buffers,
which are much larger than 1-km buffers, and which would have come with a much
larger error rate in identifying birds, including eagles. The EIS needs to clarify whether
1-km or 1-mile buffers were used, and if the latter, then it needs to explain how such a
distance was justifiable in the face of a very high error rate (see below). The EIS also
needs to present the results of the all-day eagle counts.

G-224
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McClure et al. (2018) compared human detections of eagles to automated detections out
to 1,000 m and found through photo documentation that the biologists misidentified
32% of large birds as eagles. Human misidentification of large birds as eagles increased
26% for every 100 m added distance from the observer, and the median distance of bird
detections was <400 m (McClure et al. 2018). If the error rate reported by McClure et
al. (2018) remains linear to the mile distance Dudek (2019) reports having used for its
eagle point counts, then their biologists would have misidentified 59% of large birds as
eagles. Such a misidentification error qualifies the all-day eagle counts to a one-mile
radius as highly unreliable. Additional errors at long distances include estimation of the
bird’s height above ground (Stanek 2013) and determining whether the bird is within or
outside the maximum search radius or even the project site. Using maximum survey
radii >400 m hurts any micro- or macro-siting model development more than it helps
due to the large error rates.
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Dudek (2019:63) reports that golden eagle point counts yielded only 20 minutes of eagle
observation time out of 20,000 minutes of survey time, although it is unclear whether
Dudek refers to all point counts or only the all-day counts dedicated to eagles.
Regardless, it only takes a second for an eagle to get killed by a wind turbine, and the
risk of a collision depends greatly on what the eagle is doing. In my hundreds of hours
of eagle surveys in the Altamont Pass, I averaged about 1.18 golden eagles per hour. I
have seen an eagle in the air during <5% of my survey time, which is also nearly 5 times
more often than that reported by Dudek (2019) at Campo Wind. If fatality rates were
proportional to flying-time use rates, then what I quantified in the APWRA would
predict 6 golden eagle fatalities per year at Campo Wind. But, so far, I have also found
nothing more than very weak correlation between eagle fatalities and eagle flight time
among survey plots and across years (Smallwood 2017b, Smallwood and Neher 2017).
Additionally, if the survey radius was truly one mile, then the species misidentification
rate was so high as to disqualify Dudek’s conclusion that point counts yielded only 20
minutes of eagle time in the study area.
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Dudek (2019) reports having performed bat surveys in 2010-2011. Having performed 8
years of thermal-imaging surveys for bats in a wind resource area, I can assure Bureau
of Indian Affairs that relative abundance of bats varies widely between years. Surveys
performed 8 and 9 years ago cannot be relied upon for informing species occurrences,
relative abundance, or flight behavior patterns today.

G-229
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According to Dudek (2019:41), “The impacts analysis [regarding bats] for this report
relied on the data collected for and documented in the 2012 AECOM report.” But my
larger question is, ‘What analysis?’ Dudek (2019) presents no data, no analysis of data,
and no interpretation of any survey results. What was the purpose of the bat surveys?
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Dudek (2019:63) also describes telemetry data collected by USGS for 12 eagles captured
within a 10-mile buffer of the project area since 2014. Dudek’s (2019) Appendix G
includes a list of about 19,300 telemetry positions, which could have been useful had
they been related to a GIS coverage of the local terrain for development of a spatial
model of eagle flight patterns, as we did in the APWRA (Smallwood et al. 2017). But
nothing analytical appears to have been done with the telemetry positions in App. G.
What is the point of App. G?
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In addition to lacking any analytical application, the telemetry positions in App. G lack
elevation data. The data are two-dimensional when the issue at hand is threedimensional. Golden eagles are at more or less risk of collision with wind turbines
based on their flight heights above ground. This means that the telemetry positions
need to be adjusted for the local terrain’s height above the Geoid, which is the
theoretical average surface elevation of the Earth and to which GPS telemetry data are
referenced. In reality, the Earth’s surface varies considerably from the Geoid. As a
result, GPS telemetry positions that are not adjusted for this variation can falsely depict
telemetered eagles as flying much higher above ground than they did, or even below
ground. The error can be serious when trying to relate eagle flight heights to the
anticipated height above ground of the proposed wind turbine rotors. In the APWRA,
for example, I found that the average GPS telemetry position taken at ground level
across many locations in the APWRA averaged 9 meters below ground. (To quantify
this bias, I placed telemetry units next to a Trimble GPS with sub-meter accuracy on my
truck bed and drove them around the APWRA for months.) I had to add these 9 meters
to all GPS telemetry data before I could even begin an analysis leading towards spatial
models of eagle flight patterns and how those patterns might relate to collision risk.
Dudek (2019) fails to provide information on how high the telemetered eagles flew,
which is critical to evaluating the likelihood of collisions with the project’s wind
turbines.
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Dudek’s Figures 8 and 13 series depict flight paths and positions recorded from
telemetered eagles, but the Figure 13 series includes little discussion of the meaning of
the flight paths, including heights above ground. There is no analysis of the data. It
remains unclear what meaning Dudek expects the reader to take away from these
figures, or how these data contributed to a project impact prediction or a turbine layout
intended to minimize collision risk to eagles.
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Dudek claims the eagle telemetry data set is the largest data set of its kind, but Doug Bell
and I, along with several other colleagues, have collected telemetry data from 34 golden
eagles captured within 10 miles of the APWRA since 2013. Most of our data have been
collected at 30-sec and 6-sec intervals, although we started with the same 15-min
interval data as did USGS. Telemetry data can be very useful, but they also need careful
interpretation. Dudek (2019:64) reports that few of the USGS-telemetered eagles
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ventured into the project area. However, Dudek does not consider that each eagle
typically flies most of the time within a territory that is partly defined by adjacent
territory-holders, not all of which might be monitored via USGS telemetry. Nonmonitored eagles within the Campo Wind study area would likely keep the monitored
eagles from entering the study area. I can point to specific portions of the APWRA and
say that none of the golden eagles we monitored via GPS telemetry ventured into that
area, but I can also say that golden eagles have used all portions of the APWRA, the vast
majority of them carrying no GPS transmitters. The same is likely true of the Campo
Wind study area – many more eagles use the study area than were captured by USGS
and fit with telemetry.
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Neither does Dudek (2019) consider the uncertainty in flight paths depicted by positions
collected at 15-min intervals. The figures produced by Dudek depict straight-line flight
paths between 15-min positions, some of which briefly cross over wind-right buffers.
What is not reported by Dudek is that eagles rarely fly straight lines such as those
depicted. During a 15-minute interval, an eagle can fly far outside the depicted flight
path, following a sinuous route or a zigzag route or multiple other types of complex
flight paths, and all of that complexity in the flight path is hidden by the straight lines
drawn between 15-min position intervals (see Figure 1). And what none of the telemetry
data can reveal are the specific flight behaviors performed by the eagles nor the
interactions with other birds that bear on collision risk (Smallwood and Neher 2017,
Smallwood et al. 2017).
Figure 1. The 23rd
golden eagle we fit with
GPS-GSM telemetry,
where positions are
shown at average
intervals of 15 minutes
(blue), 30 seconds
(orange), and 6 seconds
(green). Zooming in
and connecting dots to
visualize flight paths
(below) leads to
sufficient accuracy at 6
second intervals to see
how the eagle reacted
to slope-deflected
updrafts and terrain,
and how much detail is
lost when relying on 15-min interval data.
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None of the studies described in Dudek (2019) result in any metrics, such as: eagles per
hour, small birds per hour, bats per hour, species richness, or species diversity. No
comparisons are made of relative abundance or passage rates among stations or by
season or with other wind projects. It is not enough to report surveys were performed;
the EIS needs to provide the survey data and discuss how those data were analyzed to
formulate conclusions on the environmental effects of each project alternative.
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The EIS needs to explain how variation in species composition was interpreted in light
of decisions over project suitability and project layout. There is no analysis of species
composition varying annually, seasonally or spatially, nor is there any comparison of
species composition at Campo Wind to species composition at other wind project sites
with documented post-construction impacts.
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The EIS needs to explain how variation in relative abundance was interpreted for the
purpose of deciding whether the project site and layout are appropriate. The EIS needs
to explain how the number of birds or bats per survey were interpreted for project
planning.
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The EIS needs to report how any measured metrics from the baseline studies related to
attribute data including survey date, start time, wind speed, wind direction,
temperature, visibility, cloud cover, precipitation, time into the survey session, distance
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from the observer, flight height, behavior, flight direction, and vegetation cover.
Assuming these data were collected to test hypotheses, then the EIS needs to report the
results of the hypothesis tests. The EIS reports no such tests, so again, what was the
point of the surveys?
Survey coverage is another issue that needs to be addressed by the EIS. How many of
the planned wind turbine locations were within 100 meters of the point count stations?
How many were within 800 m? How many of the wind turbine locations were within
the survey buffers of the all-day eagle counts? How many of the planned wind turbine
locations were within 100 m of the bat acoustic detector stations? In other words, how
well did the baseline studies represent avian and bat flight patterns at locations where
wind turbines are planned?
According to Dudek (2019:56), “A total of 159 species were observed in the OffReservation portion of the Project Site (i.e., Campo Corridor) during surveys
conducted for the site. Of the total species observed, 22 of these are considered special
status.” This conclusion is incorrect. Dudek (2019) reports having detected the
following species, all of which have special-status under state and federal statutes:
western spadefoot, tricolored blackbird, merlin, American kestrel, prairie falcon,
peregrine falcon, Lawrence’s goldfinch, olive-sided flycatcher, willow flycatcher,
Cooper’s hawk, sharp-shinned hawk, osprey, turkey vulture, golden eagle, northern
harrier, white-tailed kite, red-tailed hawk, Swainson’s hawk, red-shouldered hawk,
ferruginous hawk, Harris’s hawk, broad-winged hawk, barn owl, great-horned owl, longeared owl, western screech-owl, Costa’s hummingbird, Allen’s hummingbird, yellowbilled magpie, horned lark, whimbrel, loggerhead shrike, bank swallow, Vaux’s swift,
black swift, California gull, oak titmouse, brant, common yellowthroat, yellow warbler,
Nuttall’s woodpecker, Lewis’s woodpecker, cactus wren (if coastal variety), marsh wren
(if Clark’s), Bell’s sparrow, rufous-crowned sparrow (if Southern California subspecies),
savannah sparrow (if large-billed variety), and vesper sparrow (if Oregon subspecies).
The number of special-status species of vertebrate wildlife alone totals 48, not 22. But I
would take another look at the yellow-billed magpie sighting, as this species does not
occur in the project area. There might be additional mistakes. Mistakes aside, this list of
detected special-status species is much longer than the list representing the Altamont
Pass Wind Resource Area, where wind energy impacts on wildlife has been disastrous.
The EIS needs to explain whether and why impacts at Campo Wind would be lower than
observed in the Altamont Pass or elsewhere.
Given the richness of special-status species in the study area, an analysis of potential
displacement impacts caused by the wind turbines is glaringly missing from the EIS.
Installing large, noisy machines with moving parts onto a species’ habitat, along with
the project’s maintenance traffic, has too often resulted in displacement impacts (Leddy
et al. 1999, Whitfield and Madders 2006, Pearce-Higgins et al. 2009, Garvin et al. 2011,
Langston 2013), which qualifies as habitat loss. As examples of displacement effects,
white-tailed eagle breeding success declined near a Norwegian wind project because
breeding territories within 500 m of wind turbines were vacated (Dahl et al. 2012).
Tasmanian wedge-tailed eagles (Aquila audax ﬂeayi) and white-bellied sea-eagles
(Haliaeetus leucogaster) flew through wind projects along flight paths that maximized
8
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their distances from wind turbines (Hull and Muir 2013). Telemetered golden eagles
were found to increase flight heights while passing over wind projects (Johnston et al.
2014). Nesting birds in grasslands were reduced within 80 m of wind turbines (Leddy et
al. 1999). In my own studies I have seen ample evidence of displacement impacts on
wildlife as old-generation wind turbines were removed and modern wind turbines were
installed; for example, golden eagle activity became concentrated in turbine-free islands
of the APWRA (while those islands lasted). The EIS needs to address this potential
impact, and it needs to do so for 48 special-status species of vertebrate wildlife.
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Wind Turbine Collision Impacts
The EIS presents no predictions of collision impacts to birds or bats, but it needs to do
so. Although existing collision impact estimates are fraught with biases and error
(Smallwood 2013, Smallwood et al. 2018), there exists sufficient reporting of collision
impacts to provide ranges of collision fatality rates that can be anticipated for particular
species at the proposed wind turbines. Such predictions are readily feasible and of high
importance to any decision over whether the project would be prudent or additional
mitigation and planning measures are warranted.
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Using national average fatality rates in Smallwood and Neher (2017), I predicted fatality
rates at Campo Wind assuming a 202-MW project and no effort to carefully site the
turbines to minimize collision impacts. Based on fatality monitoring at projects where
the search interval was less than 10 days, the mean annual bat fatalities would number
7,920 (90% CI: 4,343-9,438) at Campo Wind. Perhaps the fatality rate would be lower
or higher, but the data have yet to be collected and the analysis yet to be performed to
have any idea whether the bat fatality rate will vary from the national average.
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For hoary bat alone, the national average in Smallwood and Neher (2017) would predict
549 (90% CI: 94-666) fatalities annually at Campo Wind. This number of fatalities of
hoary bats would qualify as a significant impact, especially given research indicating
wind turbines pose a threat to the viability of this and other migratory bat species (Frick
et al. 2017).
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The national average golden eagle fatality rate (Smallwood and Neher 2017) applied to
Campo Wind would predict 2.6 (90% CI: 0.69-4.44) fatalities annually. However, this
estimate was undoubtedly diluted by the majority of wind projects occurring outside
areas often used by golden eagles. I would predict a fatality rate at least 3 times higher.
If it turns out that project impacts are similar to the APWRA, than I would expect 29
golden eagle fatalities per year.
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The national average fatality rates reported in Smallwood and Neher (2017) would also
predict 1,760 bird fatalities at Campo Wind, with a 90% upper bound estimate of 2,977
fatalities per year. However, if the Campo Wind project causes APWRA-level impacts,
then the annual bird toll could be about 4,000 collision fatalities.
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Without knowing the impacts, and without having attempted to predict the impacts
based on what has been documented at other wind projects, Dudek (2019:88) concludes
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that operational impacts of wind turbines will be less than significant with
implementation of mitigation measures, which include the appointment of a designated
biologist, preconstruction surveys for special-status plants and bird nests, and postconstruction fatality monitoring and the cleanup of carcasses deposited by the wind
turbines. I must point out that appointing a designated biologist will prevent not a
single collision fatality, nor will the appointment reduce collision fatalities in any way.
The same would be true for preconstruction surveys for plants and bird nests – such
surveys would neither prevent nor reduce collision fatalities.

G-253
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The proposed fatality monitoring would consist of Wildlife Response and Reporting
System (WRRS), of which I am personally familiar. I analyzed WRRS data in the
APWRA and compared them to scientific fatality monitoring where both types of
monitoring data overlapped across several fatality monitoring studies from 1989
through 2002 (Smallwood and Thelander 2004:App. B). WRRS is not scientific
monitoring, and will detect only a fraction of large-bodied birds; it would detect nearly
none of the small-bodied birds or bats. Over my 20 years of fatality monitoring in the
APWRA, only once did wind company personnel find and report bat fatalities via WRRS,
and that was one morning after 6 bats fell onto a turbine pad, right in front of the door
to the turbine tower.
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Compared to the findings of Smallwood and Thelander (2004), which averaged 48 days
between fatality searches (a long interval, in other words), WRRS failed to report 74% to
82% of the red-tailed hawks we found, and it failed to report 59% to 74% of the golden
eagles we found. Adding to this intolerable error were the findings of Smallwood
(2017a), who reported that the Alameda County fatality monitor, who averaged 39 days
between searches, found 29% of the wind-turbine caused fatalities that were found by a
second team of searchers, who averaged 5 days between searches at the same turbines
over a 30-month period. Both teams used the same methods, and neither removed
found carcasses so that the other team would have an opportunity to find them. The
Alameda County Monitor also failed to find 62.5% of the species identified as collision
victims by the team implementing the shorter search interval (Smallwood 2017a). In
another study using scent-detection dogs at turbines that were also searched by
humans, and in which all other fatality monitoring methods were equal, the human
searchers found 1 bat fatality while the dogs found 71, and the human searchers found
only 17% of the bird fatalities that had been found by the dogs (Smallwood et al.in
review). Scientific monitoring using scent-detection dogs can detect many more of the
available wind turbine collision victims than it can when using human searchers, and
using any form scientific monitoring can find many more of the available collision
victims than can WRRS. WRRS is entirely unsuitable as a fatality monitoring method. I
am surprised to see Dudek (2019) promoting use of the WRRS after all that has been
learned about fatality monitoring at wind projects over the past 30 years.

G-255

WRRS would fail to detect nearly all small birds and bats killed by wind turbines, as well
as the majority of large birds. Therefore, MM-BIO-4(d) – picking up carcasses that are
incidentally found during routine operation and maintenance activities – stands no
chance of minimizing additional collision fatalities. Furthermore, picking up carcasses
would fail to prevent collision fatalities of species that are not looking for those
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carcasses, such as bats and nocturnally migrating songbirds. Nor is there evidence,
anywhere, that picking up carcasses has reduced raptor fatalities at wind turbines.
Discovered raptor carcasses have been picked up from around wind turbines in the
APWRA for 30 years, and still the disastrous collision rates continued without any
evidence of having been affected by the thousands of collision victims that were picked
up. Unless Dudek (2019) can cite evidence of the efficacy of picking up carcasses to
reduce or minimize wind turbine-caused fatalities, their proposed measure lacks
credibility.
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SUMMARY
Dudek (2019) and Bureau of Indian Affairs (2019) attempt to downplay the potential
impacts of Campo Wind, but the evidence of species richness and the particular species
composing that richness suggest potentially devastating impacts. Dudek (2019) does
not present the data nor the analysis typical of baseline studies prepared for other wind
projects, nor does Dudek follow the recommendations in available state and federal
guidelines (CEC & CDFW 2007, USFWS 2012). In fact, Dudek (2019) qualifies as one of
the least informative environmental review documents I have seen prepared for a wind
project. The project needs updated surveys by professional biologists who are qualified
to collect and interpret the data.
Mitigation for the project’s collision and displacement impacts is nonexistent. The
measures that are proposed will do nothing to prevent, minimize or reduce project
impacts. Appropriate baseline studies are needed, as well as careful siting of wind
turbines to minimize impacts. The EIS needs to present an operational curtailment
strategy to minimize bat impacts, as well as fatality thresholds that would trigger the
removal of wind turbines causing disproportionate fatalities of golden eagles or other
special-status species. The EIS needs to present a plan for scientific post-construction
fatality monitoring to accurately estimate impacts, and it should plan on using scentdetection dogs for fatality monitoring. The EIS should also present a compensatory
mitigation plan for offsetting those impacts that are unavoidable and measured in postconstruction monitoring.
Thank you for your attention,

______________________
Shawn Smallwood, Ph.D.
REFERENCES CITED
Arnett, E. B., M. M. P. Huso, M. R. Schirmacher, and J. P. Hayes. 2011. Altering turbine
speed reduces bat mortality at wind-energy facilities. Frontiers in Ecology and the
Environment 9:209-214. DOI:10.1890/100103
11

G-257

G-258
G-259
G-260
G-261

Arnett, E. B., G. D. Johnson, W. P. Erickson, and C. D. Hein. 2013. A synthesis of
operational mitigation studies to reduce bat fatalities at wind energy facilities in
North America. Report to The National Renewable Energy Laboratory, Golden,
Colorado.
Behr, O., R. Brinkmann, K. Hochradel, J. Mages, F. Korner-Nievergelt, I. Niermann, M.
Reich, R. Simon, N. Weber and M. Nagy. 2017. Mitigating Bat Mortality with
Turbine-Speciﬁc Curtailment Algorithms: A Model Based Approach. Pages 135-160
in Köppel, J., Editor, Wind Energy and Wildlife Impacts: Proceedings from the
CWW2015 Conference. Springer. Cham, Switzerland.
Bureau of Indian Affairs. 2019. Draft Environmental Impact Statement for the Campo
Wind Project with Boulder Brush Facilities. Bureau of Indian Affairs Pacific
Region, Sacramento, California.
CEC & CDFW (California Energy Commission and California Department of Fish and
Wildlife). 2007. California Guidelines for Reducing Impacts to Birds and Bats from
Wind Energy Development. Draft Staff Report CEC-700-2007-008-SD,
Sacramento, California.
Dahl, E.L., Bevanger, K., Nygård, T., Røskaft, E. & Stokke, B.G. 2012. Reduced breeding
success in white-tailed eagles at Smøla windfarm, western Norway, is caused by
mortality and displacement. Biological Conservation 145:79-85.
Dudek. 2019. Draft Campo Wind Project with Boulder Brush Facilities Biological
Technical Report. Report to Bureau of Indian Affairs Pacific Region, Sacramento,
California.
Frick, W. F, E. F. Baerwald, J. F. Pollock, R. M. R. Barclay, J. A. Szymanski, T. J. Weller,
A. L. Russell, S. C. Loeb, R. A. Medellin, and L. P. McGuire. 2017. Fatalities at wind
turbines may threaten population viability of a migratory bat. Biological
Conservation 209:172-177.
Garvin, J. C., C. S. Jennelle, D. Drake and S. M. Grodsky. 2011. Response of raptors to a
windfarm. Journal of Applied Ecology 48:199-209.
Hull, C. L., and S. Muir. 2013. Behavior and turbine avoidance rates of eagles at two
wind farms in Tasmania, Australia. Wildlife Society Bulletin 37:49-58.
Johnston, N.N., Bradley, J.E. and Otter, K.A. 2014. Increased flight altitudes among
migrating Golden Eagles suggest turbine avoidance at a Rocky Mountain wind
installation. PLoS ONE 9(3): e93030. doi:10.1371/journal.pone.0093030.
Langston, R. H. W. 2013. Birds and wind projects across the pond: A UK perspective.
Wildlife Society Bulletin 37:5-18.

12

Leddy, K. L., K. F. Higgins, and D. E. Naugle. 1999. Effects of wind turbines on upland
nesting birds in Conservation Reserve Program Grasslands. Wilson Bulletin
111:100-104.
Loesch, C.R., Walker J.A., Reynolds R.E., Gleason J.S., Niemuth N.D., Stephens S.E. &
Erickson M.A. 2012. Effect of wind energy development on breeding duck densities
in the Prairie Pothole Region. Journal of Wildlife Management 77:587-598. DOI:
10.1002/jwmg.583.
McClure, C. J. W., L. Martinson, and T. D. Allison. 2018. Automated monitoring for
birds inﬂight: Proof of concept with eagles at a wind power facility. Biological
Conservation 224:26-33.
Pearce-Higgins, J.W., Stephen, L., Langston, R.H.W., Bainbridge, I.P. & Bullman, R.
2009. The distribution of breeding birds around upland wind Farms. Journal of
Applied Ecology 36:1323-1331.
Pearce-Higgins, J.W., Stephen, L., Langston, R.H.W., Bainbridge, I.P. & Bullman, R.
2009. The distribution of breeding birds around upland wind Farms. Journal of
Applied Ecology 36:1323-1331.
Sinclair, K. and E. DeGeorge. 2016. Framework for Testing the Effectiveness of Bat and
Eagle Impact-Reduction Strategies at Wind Energy Projects. S. Smallwood, M.
Schirmacher, and M. Morrison, eds., Technical Report NREL/TP-5000-65624,
National Renewable Energy Laboratory, Golden, Colorado.
Smallwood, K.S. 2002. Habitat models based on numerical comparisons. Pages 83-95
in Predicting species occurrences: Issues of scale and accuracy, J. M. Scott, P. J.
Heglund, M. Morrison, M. Raphael, J. Haufler, and B. Wall, editors. Island Press,
Covello, California.
Smallwood, K. S. 2007. Estimating wind turbine-caused bird mortality. Journal of
Wildlife Management 71:2781-2791.
Smallwood, K. S. 2008. Wind power company compliance with mitigation plans in the
Altamont Pass Wind Resource Area. Environmental & Energy Law Policy Journal
2(2):229-285.
Smallwood, K. S. 2009. Mitigation in U.S. Wind Farms. Pages 68-76 in H. Hötker
(Ed.), Birds of Prey and Wind Farms. Documentation of an International Workshop
in Berlin, 21st and 22nd October 2008. http://bergenhusen.nabu.de/forschung/
greifvoegel/ .
Smallwood, K. S. 2010. Inter-turbine Comparisons of Fatality Rates in the Altamont
Pass Wind Resource Area. Report P189, Alameda County Scientific Review
Committee, Hayward, California.
13

Smallwood, K. S. 2013. Comparing bird and bat fatality-rate estimates among North
American wind-energy projects. Wildlife Society Bulletin 37:19-33. + Online
Supplemental Material.
Smallwood, K. S. 2017a. Long search intervals under-estimate bird and bat fatalities
caused by wind turbines. Wildlife Society Bulletin 41:224-230.
Smallwood, K. S. 2017b. Monitoring birds. M. Perrow, Ed., Wildlife and Wind Farms Conflicts and Solutions, Volume 2. Pelagic Publishing, Exeter, United Kingdom.
www.bit.ly/2v3cR9Q
Smallwood, K. S., and L. Neher. 2017. Comparing bird and bat use data for siting new
wind power generation. Report CEC-500-2017-019, California Energy Commission
Public Interest Energy Research program, Sacramento, California.
http://www.energy.ca.gov/2017publications/CEC-500-2017-019/CEC-500-2017019.pdf and http://www.energy.ca.gov/2017publications/CEC-500-2017-019/CEC500-2017-019-APA-F.pdf
Smallwood, K. S. and C. Thelander. 2004. Developing methods to reduce bird mortality
in the Altamont Pass Wind Resource Area. Final Report to the California Energy
Commission, Public Interest Energy Research – Environmental Area, Contract No.
500-01-019. Sacramento, California.
Smallwood, K. S., L. Rugge, and M. L. Morrison. 2009. Influence of Behavior on Bird
Mortality in Wind Energy Developments: The Altamont Pass Wind Resource Area,
California. Journal of Wildlife Management 73:1082-1098.
Smallwood, K. S., L. Neher, and D. A. Bell. 2017. Siting to Minimize Raptor Collisions:
an example from the Repowering Altamont Pass Wind Resource Area. M. Perrow,
Ed., Wildlife and Wind Farms - Conflicts and Solutions, Volume 2. Pelagic
Publishing, Exeter, United Kingdom. www.bit.ly/2v3cR9Q
Smallwood, K. S., D. A. Bell, E. L. Walther, E. Leyvas, S. Standish, J. Mount, B. Karas.
2018. Estimating wind turbine fatalities using integrated detection trials. Journal
of Wildlife Management 82:1169-1184.
Stanek, N. 2013. Dicing with Death? An evaluation of Hen Harrier (Circus cyaneus)
flights and associated collision risk with wind turbines, using a new methodology.
M.S. Thesis, Imperial College London.
U.S. Fish and Wildlife Service. 2012. U.S. Fish and Wildlife Service Land-Based Wind
Energy Guidelines. OMB Control No, 1018-0148. Arlington, Virginia.
Whitfield, D. P., and M. Madders. 2006. A review of the impacts of wind farms on hen
harriers Circus cyaneus and an estimation of collision avoidance rates. Natural
Research Information Note 1 (revised). Natural Research Ltd., Banchory, United
Kingdom.
14

Kenneth Shawn Smallwood
Curriculum Vitae
3108 Finch Street
Davis, CA 95616
Phone (530) 756-4598
Cell (530) 601-6857
puma@dcn.org

Born May 3, 1963 in
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Ecologist
Expertise


Finding solutions to controversial problems related to wildlife interactions with human
industry, infrastructure, and activities;



Wildlife monitoring and field study using GPS, thermal imaging, behavior surveys;



Using systems analysis and experimental design principles to identify meaningful
ecological patterns that inform management decisions.

Education
Ph.D. Ecology, University of California, Davis. September 1990.
M.S. Ecology, University of California, Davis. June 1987.
B.S. Anthropology, University of California, Davis. June 1985.
Corcoran High School, Corcoran, California. June 1981.
Experience








480 professional publications, including:
83 peer reviewed publications
24 in non-reviewed proceedings
371 reports, declarations, posters and book reviews
8 in mass media outlets
87 public presentations of research results

Editing for scientific journals: Guest Editor, Wildlife Society Bulletin, 2012-2013, of invited papers
representing international views on the impacts of wind energy on wildlife and how to mitigate
the impacts. Associate Editor, Journal of Wildlife Management, March 2004 to 30 June 2007.
Editorial Board Member, Environmental Management, 10/1999 to 8/2004. Associate Editor,
Biological Conservation, 9/1994 to 9/1995.
Member, Alameda County Scientific Review Committee (SRC), August 2006 to April 2011. The
five-member committee investigated causes of bird and bat collisions in the Altamont Pass
Wind Resource Area, and recommended mitigation and monitoring measures. The SRC
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reviewed the science underlying the Alameda County Avian Protection Program, and advised
the County on how to reduce wildlife fatalities.
Consulting Ecologist, 2004-2007, California Energy Commission (CEC). Provided consulting
services as needed to the CEC on renewable energy impacts, monitoring and research, and
produced several reports. Also collaborated with Lawrence-Livermore National Lab on research
to understand and reduce wind turbine impacts on wildlife.
Consulting Ecologist, 1999-2013, U.S. Navy. Performed endangered species surveys, hazardous
waste site monitoring, and habitat restoration for the endangered San Joaquin kangaroo rat,
California tiger salamander, California red-legged frog, California clapper rail, western
burrowing owl, salt marsh harvest mouse, and other species at Naval Air Station Lemoore;
Naval Weapons Station, Seal Beach, Detachment Concord; Naval Security Group Activity,
Skaggs Island; National Radio Transmitter Facility, Dixon; and, Naval Outlying Landing Field
Imperial Beach.
Part-time Lecturer, 1998-2005, California State University, Sacramento. Instructed Mammalogy,
Behavioral Ecology, and Ornithology Lab, Contemporary Environmental Issues, Natural
Resources Conservation.
Senior Ecologist, 1999-2005, BioResource Consultants. Designed and implemented research and
monitoring studies related to avian fatalities at wind turbines, avian electrocutions on electric
distribution poles across California, and avian fatalities at transmission lines.
Chairman, Conservation Affairs Committee, The Wildlife Society--Western Section, 1999-2001.
Prepared position statements and led efforts directed toward conservation issues, including
travel to Washington, D.C. to lobby Congress for more wildlife conservation funding.
Systems Ecologist, 1995-2000, Institute for Sustainable Development. Headed ISD’s program on
integrated resources management. Developed indicators of ecological integrity for large areas,
using remotely sensed data, local community involvement and GIS.
Associate, 1997-1998, Department of Agronomy and Range Science, University of California,
Davis. Worked with Shu Geng and Mingua Zhang on several studies related to wildlife
interactions with agriculture and patterns of fertilizer and pesticide residues in groundwater
across a large landscape.
Lead Scientist, 1996-1999, National Endangered Species Network. Informed academic scientists
and environmental activists about emerging issues regarding the Endangered Species Act and
other environmental laws. Testified at public hearings on endangered species issues.
Ecologist, 1997-1998, Western Foundation of Vertebrate Zoology. Conducted field research to
determine the impact of past mercury mining on the status of California red-legged frogs in
Santa Clara County, California.
Senior Systems Ecologist, 1994-1995, EIP Associates, Sacramento, California. Provided consulting
services in environmental planning, and quantitative assessment of land units for their
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conservation and restoration opportunities basedon ecological resource requirements of 29
special-status species. Developed ecological indicators for prioritizing areas within Yolo County
to receive mitigation funds for habitat easements and restoration.
Post-Graduate Researcher, 1990-1994, Department of Agronomy and Range Science, U.C. Davis.
Under Dr. Shu Geng’s mentorship, studied landscape and management effects on temporal and
spatial patterns of abundance among pocket gophers and species of Falconiformes and
Carnivora in the Sacramento Valley. Managed and analyzed a data base of energy use in
California agriculture. Assisted with landscape (GIS) study of groundwater contamination across
Tulare County, California.
Work experience in graduate school: Co-taught Conservation Biology with Dr. Christine
Schonewald, 1991 & 1993, UC Davis Graduate Group in Ecology; Reader for Dr. Richard
Coss’s course on Psychobiology in 1990, UC Davis Department of Psychology; Research
Assistant to Dr. Walter E. Howard, 1988-1990, UC Davis Department of Wildlife and Fisheries
Biology, testing durable baits for pocket gopher management in forest clearcuts; Research
Assistant to Dr. Terrell P. Salmon, 1987-1988, UC Wildlife Extension, Department of Wildlife
and Fisheries Biology, developing empirical models of mammal and bird invasions in North
America, and a rating system for priority research and control of exotic species based on
economic, environmental and human health hazards in California. Student Assistant to Dr. E.
Lee Fitzhugh, 1985-1987, UC Cooperative Extension, Department of Wildlife and Fisheries
Biology, developing and implementing statewide mountain lion track count for long-term
monitoring.
Fulbright Research Fellow, Indonesia, 1988. Tested use of new sampling methods for numerical
monitoring of Sumatran tiger and six other species of endemic felids, and evaluated methods
used by other researchers.
Projects
Repowering wind energy projects through careful siting of new wind turbines using map-based
collision hazard models to minimize impacts to volant wildlife. Funded by wind companies
(principally NextEra Renewable Energy, Inc.), California Energy Commission and East Bay
Regional Park District, I have collaborated with a GIS analyst and managed a crew of five field
biologists performing golden eagle behavior surveys and nocturnal surveys on bats and owls. The
goal is to quantify flight patterns for development of predictive models to more carefully site new
wind turbines in repowering projects. Focused behavior surveys began May 2012 and continue.
Collision hazard models have been prepared for seven wind projects, three of which were built.
Planning for additional repowering projects is underway.
Test avian safety of new mixer-ejector wind turbine (MEWT). Designed and implemented a beforeafter, control-impact experimental design to test the avian safety of a new, shrouded wind turbine
developed by Ogin Inc. (formerly known as FloDesign Wind Turbine Corporation). Supported by a
$718,000 grant from the California Energy Commission’s Public Interest Energy Research program
and a 20% match share contribution from Ogin, I managed a crew of seven field biologists who
performed periodic fatality searches and behavior surveys, carcass detection trials, nocturnal
behavior surveys using a thermal camera, and spatial analyses with the collaboration of a GIS
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analyst. Field work began 1 April 2012 and ended 30 March 2015 without Ogin installing its
MEWTs, but we still achieved multiple important scientific advances.
Reduce avian mortality due to wind turbines at Altamont Pass. Studied wildlife impacts caused by
5,400 wind turbines at the world’s most notorious wind resource area. Studied how impacts are
perceived by monitoring and how they are affected by terrain, wind patterns, food resources, range
management practices, wind turbine operations, seasonal patterns, population cycles, infrastructure
management such as electric distribution, animal behavior and social interactions.
Reduce avian mortality on electric distribution poles. Directed research toward reducing bird
electrocutions on electric distribution poles, 2000-2007. Oversaw 5 founds of fatality searches at
10,000 poles from Orange County to Glenn County, California, and produced two large reports.
Cook et al. v. Rockwell International et al., No. 90-K-181 (D. Colorado). Provided expert testimony
on the role of burrowing animals in affecting the fate of buried and surface-deposited radioactive
and hazardous chemical wastes at the Rocky Flats Plant, Colorado. Provided expert reports based on
four site visits and an extensive document review of burrowing animals. Conducted transect surveys
for evidence of burrowing animals and other wildlife on and around waste facilities. Discovered
substantial intrusion of waste structures by burrowing animals. I testified in federal court in
November 2005, and my clients were subsequently awarded a $553,000,000 judgment by a jury.
After appeals the award was increased to two billion dollars.
Hanford Nuclear Reservation Litigation. Provided expert testimony on the role of burrowing
animals in affecting the fate of buried radioactive wastes at the Hanford Nuclear Reservation,
Washington. Provided three expert reports based on three site visits and extensive document review.
Predicted and verified a certain population density of pocket gophers on buried waste structures, as
well as incidence of radionuclide contamination in body tissue. Conducted transect surveys for
evidence of burrowing animals and other wildlife on and around waste facilities. Discovered
substantial intrusion of waste structures by burrowing animals.
Expert testimony and declarations on proposed residential and commercial developments, gas-fired
power plants, wind, solar and geothermal projects, water transfers and water transfer delivery
systems, endangered species recovery plans, Habitat Conservation Plans and Natural Communities
Conservation Programs. Testified before multiple government agencies, Tribunals, Boards of
Supervisors and City Councils, and participated with press conferences and depositions. Prepared
expert witness reports and court declarations, which are summarized under Reports (below).
Protocol-level surveys for special-status species. Used California Department of Fish and Wildlife
and US Fish and Wildlife Service protocols to search for California red-legged frog, California tiger
salamander, arroyo southwestern toad, blunt-nosed leopard lizard, western pond turtle, giant
kangaroo rat, San Joaquin kangaroo rat, San Joaquin kit fox, western burrowing owl, Swainson’s
hawk, Valley elderberry longhorn beetle and other special-status species.
Conservation of San Joaquin kangaroo rat. Performed research to identify factors responsible for the
decline of this endangered species at Lemoore Naval Air Station, 2000-2013, and implemented
habitat enhancements designed to reverse the trend and expand the population.
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Impact of West Nile Virus on yellow-billed magpies. Funded by Sacramento-Yolo Mosquito and
Vector Control District, 2005-2008, compared survey results pre- and post-West Nile Virus
epidemic for multiple bird species in the Sacramento Valley, particularly on yellow-billed magpie
and American crow due to susceptibility to WNV.
Workshops on HCPs. Assisted Dr. Michael Morrison with organizing and conducting a 2-day
workshop on Habitat Conservation Plans, sponsored by Southern California Edison, and another 1day workshop sponsored by PG&E. These Workshops were attended by academics, attorneys, and
consultants with HCP experience. We guest-edited a Proceedings published in Environmental
Management.
Mapping of biological resources along Highways 101, 46 and 41. Used GPS and GIS to delineate
vegetation complexes and locations of special-status species along 26 miles of highway in San Luis
Obispo County, 14 miles of highway and roadway in Monterey County, and in a large area north of
Fresno, including within reclaimed gravel mining pits.
GPS mapping and monitoring at restoration sites and at Caltrans mitigation sites. Monitored the
success of elderberry shrubs at one location, the success of willows at another location, and the
response of wildlife to the succession of vegetation at both sites. Also used GPS to monitor the
response of fossorial animals to yellow star-thistle eradication and natural grassland restoration
efforts at Bear Valley in Colusa County and at the decommissioned Mather Air Force Base in
Sacramento County.
Mercury effects on Red-legged Frog. Assisted Dr. Michael Morrison and US Fish and Wildlife
Service in assessing the possible impacts of historical mercury mining on the federally listed
California red-legged frog in Santa Clara County. Also measured habitat variables in streams.
Opposition to proposed No Surprises rule. Wrote a white paper and summary letter explaining
scientific grounds for opposing the incidental take permit (ITP) rules providing ITP applicants and
holders with general assurances they will be free of compliance with the Endangered Species Act
once they adhere to the terms of a “properly functioning HCP.” Submitted 188 signatures of
scientists and environmental professionals concerned about No Surprises rule US Fish and Wildlife
Service, National Marine Fisheries Service, all US Senators.
Natomas Basin Habitat Conservation Plan alternative. Designed narrow channel marsh to increase
the likelihood of survival and recovery in the wild of giant garter snake, Swainson’s hawk and
Valley Elderberry Longhorn Beetle. The design included replication and interspersion of treatments
for experimental testing of critical habitat elements. I provided a report to Northern Territories, Inc.
Assessments of agricultural production system and environmental technology transfer to China.
Twice visited China and interviewed scientists, industrialists, agriculturalists, and the Directors of
the Chinese Environmental Protection Agency and the Department of Agriculture to assess the need
and possible pathways for environmental clean-up technologies and trade opportunities between the
US and China.
Yolo County Habitat Conservation Plan. Conducted landscape ecology study of Yolo County to
spatially prioritize allocation of mitigation efforts to improve ecosystem functionality within the
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County from the perspective of 29 special-status species of wildlife and plants. Used a hierarchically
structured indicators approach to apply principles of landscape and ecosystem ecology, conservation
biology, and local values in rating land units. Derived GIS maps to help guide the conservation area
design, and then developed implementation strategies.
Mountain lion track count. Developed and conducted a carnivore monitoring program throughout
California since 1985. Species counted include mountain lion, bobcat, black bear, coyote, red and
gray fox, raccoon, striped skunk, badger, and black-tailed deer. Vegetation and land use are also
monitored. Track survey transect was established on dusty, dirt roads within randomly selected
quadrats.
Sumatran tiger and other felids. Upon award of Fulbright Research Fellowship, I designed and
initiated track counts for seven species of wild cats in Sumatra, including Sumatran tiger, fishing
cat, and golden cat. Spent four months on Sumatra and Java in 1988, and learned Bahasa Indonesia,
the official Indonesian language.
Wildlife in agriculture. Beginning as post-graduate research, I studied pocket gophers and other
wildlife in 40 alfalfa fields throughout the Sacramento Valley, and I surveyed for wildlife along a
200 mile road transect since 1989 with a hiatus of 1996-2004. The data are analyzed using GIS and
methods from landscape ecology, and the results published and presented orally to farming groups
in California and elsewhere. I also conducted the first study of wildlife in cover crops used on
vineyards and orchards.
Agricultural energy use and Tulare County groundwater study. Developed and analyzed a data base
of energy use in California agriculture, and collaborated on a landscape (GIS) study of groundwater
contamination across Tulare County, California.
Pocket gopher damage in forest clear-cuts. Developed gopher sampling methods and tested various
poison baits and baiting regimes in the largest-ever field study of pocket gopher management in
forest plantations, involving 68 research plots in 55 clear-cuts among 6 National Forests in northern
California.
Risk assessment of exotic species in North America. Developed empirical models of mammal and
bird species invasions in North America, as well as a rating system for assigning priority research
and control to exotic species in California, based on economic, environmental, and human health
hazards.
Peer Reviewed Publications
Smallwood, K. S. and M. L. Morrison. 2018. Nest-site selection in a high-density colony of
burrowing owls. Journal of Raptor Research 52:454-470.
Smallwood, K. S., D. A. Bell, E. L. Walther, E. Leyvas, S. Standish, J. Mount, B. Karas. 2018.
Estimating wind turbine fatalities using integrated detection trials. Journal of Wildlife
Management 82:1169-1184.
Smallwood, K. S. 2017. Long search intervals under-estimate bird and bat fatalities caused by
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wind turbines. Wildlife Society Bulletin 41:224-230.
Smallwood, K. S. 2017. The challenges of addressing wildlife impacts when repowering wind
energy projects. Pages 175-187 in Köppel, J., Editor, Wind Energy and Wildlife Impacts:
Proceedings from the CWW2015 Conference. Springer. Cham, Switzerland.
May, R., Gill, A. B., Köppel, J. Langston, R. H.W., Reichenbach, M., Scheidat, M., Smallwood, S.,
Voigt, C. C., Hüppop, O., and Portman, M. 2017. Future research directions to reconcile wind
turbine–wildlife interactions. Pages 255-276 in Köppel, J., Editor, Wind Energy and Wildlife
Impacts: Proceedings from the CWW2015 Conference. Springer. Cham, Switzerland.
Smallwood, K. S. 2017. Monitoring birds. M. Perrow, Ed., Wildlife and Wind Farms - Conflicts
and Solutions, Volume 2. Pelagic Publishing, Exeter, United Kingdom. www.bit.ly/2v3cR9Q
Smallwood, K. S., L. Neher, and D. A. Bell. 2017. Siting to Minimize Raptor Collisions: an
example from the Repowering Altamont Pass Wind Resource Area. M. Perrow, Ed., Wildlife
and Wind Farms - Conflicts and Solutions, Volume 2. Pelagic Publishing, Exeter, United
Kingdom. www.bit.ly/2v3cR9Q
Johnson, D. H., S. R. Loss, K. S. Smallwood, W. P. Erickson. 2016. Avian fatalities at wind
energy facilities in North America: A comparison of recent approaches. Human–Wildlife
Interactions 10(1):7-18.
Sadar, M. J., D. S.-M. Guzman, A. Mete, J. Foley, N. Stephenson, K. H. Rogers, C. Grosset, K. S.
Smallwood, J. Shipman, A. Wells, S. D. White, D. A. Bell, and M. G. Hawkins. 2015. Mange
Caused by a novel Micnemidocoptes mite in a Golden Eagle (Aquila chrysaetos). Journal of
Avian Medicine and Surgery 29(3):231-237.
Smallwood, K. S. 2015. Habitat fragmentation and corridors. Pages 84-101 in M. L. Morrison and
H. A. Mathewson, Eds., Wildlife habitat conservation: concepts, challenges, and solutions. John
Hopkins University Press, Baltimore, Maryland, USA.
Mete, A., N. Stephenson, K. Rogers, M. G. Hawkins, M. Sadar, D. Guzman, D. A. Bell, J. Shipman,
A. Wells, K. S. Smallwood, and J. Foley. 2014. Emergence of Knemidocoptic mange in wild
Golden Eagles (Aquila chrysaetos) in California. Emerging Infectious Diseases 20(10):17161718.
Smallwood, K. S. 2013. Introduction: Wind-energy development and wildlife conservation.
Wildlife Society Bulletin 37: 3-4.
Smallwood, K. S. 2013. Comparing bird and bat fatality-rate estimates among North American
wind-energy projects. Wildlife Society Bulletin 37:19-33. + Online Supplemental Material.
Smallwood, K. S., L. Neher, J. Mount, and R. C. E. Culver. 2013. Nesting Burrowing Owl
Abundance in the Altamont Pass Wind Resource Area, California. Wildlife Society Bulletin:
37:787-795.
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Smallwood, K. S., D. A. Bell, B. Karas, and S. A. Snyder. 2013. Response to Huso and Erickson
Comments on Novel Scavenger Removal Trials. Journal of Wildlife Management 77: 216-225.
Bell, D. A., and K. S. Smallwood. 2010. Birds of prey remain at risk. Science 330:913.
Smallwood, K. S., D. A. Bell, S. A. Snyder, and J. E. DiDonato. 2010. Novel scavenger removal
trials increase estimates of wind turbine-caused avian fatality rates. Journal of Wildlife
Management 74: 1089-1097 + Online Supplemental Material.
Smallwood, K. S., L. Neher, and D. A. Bell. 2009. Map-based repowering and reorganization of a
wind resource area to minimize burrowing owl and other bird fatalities. Energies 2009(2):915943. http://www.mdpi.com/1996-1073/2/4/915
Smallwood, K. S. and B. Nakamoto. 2009. Impacts of West Nile Virus Epizootic on Yellow-Billed
Magpie, American Crow, and other Birds in the Sacramento Valley, California. The Condor
111:247-254.
Smallwood, K. S., L. Rugge, and M. L. Morrison. 2009. Influence of Behavior on Bird Mortality in
Wind Energy Developments: The Altamont Pass Wind Resource Area, California. Journal of
Wildlife Management 73:1082-1098.
Smallwood, K. S. and B. Karas. 2009. Avian and Bat Fatality Rates at Old-Generation and
Repowered Wind Turbines in California. Journal of Wildlife Management 73:1062-1071.
Smallwood, K. S. 2008. Wind power company compliance with mitigation plans in the Altamont
Pass Wind Resource Area. Environmental & Energy Law Policy Journal 2(2):229-285.
Smallwood, K. S., C. G. Thelander. 2008. Bird Mortality in the Altamont Pass Wind Resource
Area, California. Journal of Wildlife Management 72:215-223.
Smallwood, K. S. 2007. Estimating wind turbine-caused bird mortality. Journal of Wildlife
Management 71:2781-2791.
Smallwood, K. S., C. G. Thelander, M. L. Morrison, and L. M. Rugge. 2007. Burrowing owl
mortality in the Altamont Pass Wind Resource Area. Journal of Wildlife Management 71:15131524.
Cain, J. W. III, K. S. Smallwood, M. L. Morrison, and H. L. Loffland. 2005. Influence of mammal
activity on nesting success of Passerines. J. Wildlife Management 70:522-531.
Smallwood, K.S. 2002. Habitat models based on numerical comparisons. Pages 83-95 in
Predicting species occurrences: Issues of scale and accuracy, J. M. Scott, P. J. Heglund, M.
Morrison, M. Raphael, J. Haufler, and B. Wall, editors. Island Press, Covello, California.
Morrison, M. L., K. S. Smallwood, and L. S. Hall. 2002. Creating habitat through plant relocation:
Lessons from Valley elderberry longhorn beetle mitigation. Ecological Restoration 21: 95-100.
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Zhang, M., K. S. Smallwood, and E. Anderson. 2002. Relating indicators of ecological health and
integrity to assess risks to sustainable agriculture and native biota. Pages 757-768 in D.J.
Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.O. Qualset, and A.B. Damania (eds.),
Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.
Wilcox, B. A., K. S. Smallwood, and J. A. Kahn. 2002. Toward a forest Capital Index. Pages 285298 in D.J. Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.O. Qualset, and A.B. Damania
(eds.), Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.
Smallwood, K.S. 2001. The allometry of density within the space used by populations of
Mammalian Carnivores. Canadian Journal of Zoology 79:1634-1640.
Smallwood, K.S., and T.R. Smith. 2001. Study design and interpretation of Sorex density
estimates. Annales Zoologi Fennici 38:141-161.
Smallwood, K.S., A. Gonzales, T. Smith, E. West, C. Hawkins, E. Stitt, C. Keckler, C. Bailey, and
K. Brown. 2001. Suggested standards for science applied to conservation issues. Transactions
of the Western Section of the Wildlife Society 36:40-49.
Geng, S., Yixing Zhou, Minghua Zhang, and K. Shawn Smallwood. 2001. A Sustainable Agroecological Solution to Water Shortage in North China Plain (Huabei Plain). Environmental
Planning and Management 44:345-355.
Smallwood, K. Shawn, Lourdes Rugge, Stacia Hoover, Michael L. Morrison, Carl Thelander. 2001.
Intra- and inter-turbine string comparison of fatalities to animal burrow densities at Altamont
Pass. Pages 23-37 in S. S. Schwartz, ed., Proceedings of the National Avian-Wind Power
Planning Meeting IV. RESOLVE, Inc., Washington, D.C.
Smallwood, K.S., S. Geng, and M. Zhang. 2001. Comparing pocket gopher (Thomomys bottae)
density in alfalfa stands to assess management and conservation goals in northern California.
Agriculture, Ecosystems & Environment 87: 93-109.
Smallwood, K. S. 2001. Linking habitat restoration to meaningful units of animal demography.
Restoration Ecology 9:253-261.
Smallwood, K. S. 2000. A crosswalk from the Endangered Species Act to the HCP Handbook and
real HCPs. Environmental Management 26, Supplement 1:23-35.
Smallwood, K. S., J. Beyea and M. Morrison. 1999. Using the best scientific data for endangered
species conservation. Environmental Management 24:421-435.
Smallwood, K. S. 1999. Scale domains of abundance among species of Mammalian Carnivora.
Environmental Conservation 26:102-111.
Smallwood, K.S. 1999. Suggested study attributes for making useful population density estimates.
Transactions of the Western Section of the Wildlife Society 35: 76-82.
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Smallwood, K. S. and M. L. Morrison. 1999. Estimating burrow volume and excavation rate of
pocket gophers (Geomyidae). Southwestern Naturalist 44:173-183.
Smallwood, K. S. and M. L. Morrison. 1999. Spatial scaling of pocket gopher (Geomyidae)
density. Southwestern Naturalist 44:73-82.
Smallwood, K. S. 1999. Abating pocket gophers (Thomomys spp.) to regenerate forests in
clearcuts. Environmental Conservation 26:59-65.
Smallwood, K. S. 1998. Patterns of black bear abundance. Transactions of the Western Section of
the Wildlife Society 34:32-38.
Smallwood, K. S. 1998. On the evidence needed for listing northern goshawks (Accipter gentilis)
under the Endangered Species Act: a reply to Kennedy. J. Raptor Research 32:323-329.
Smallwood, K. S., B. Wilcox, R. Leidy, and K. Yarris. 1998. Indicators assessment for Habitat
Conservation Plan of Yolo County, California, USA. Environmental Management 22: 947-958.
Smallwood, K. S., M. L. Morrison, and J. Beyea. 1998. Animal burrowing attributes affecting
hazardous waste management. Environmental Management 22: 831-847.
Smallwood, K. S, and C. M. Schonewald. 1998. Study design and interpretation for mammalian
carnivore density estimates. Oecologia 113:474-491.
Zhang, M., S. Geng, and K. S. Smallwood. 1998. Nitrate contamination in groundwater of Tulare
County, California. Ambio 27(3):170-174.
Smallwood, K. S. and M. L. Morrison. 1997. Animal burrowing in the waste management zone of
Hanford Nuclear Reservation. Proceedings of the Western Section of the Wildlife Society
Meeting 33:88-97.
Morrison, M. L., K. S. Smallwood, and J. Beyea. 1997. Monitoring the dispersal of contaminants
by wildlife at nuclear weapons production and waste storage facilities. The Environmentalist
17:289-295.
Smallwood, K. S. 1997. Interpreting puma (Puma concolor) density estimates for theory and
management. Environmental Conservation 24(3):283-289.
Smallwood, K. S. 1997. Managing vertebrates in cover crops: a first study. American Journal of
Alternative Agriculture 11:155-160.
Smallwood, K. S. and S. Geng. 1997. Multi-scale influences of gophers on alfalfa yield and
quality. Field Crops Research 49:159-168.
Smallwood, K. S. and C. Schonewald. 1996. Scaling population density and spatial pattern for
terrestrial, mammalian carnivores. Oecologia 105:329-335.
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Smallwood, K. S., G. Jones, and C. Schonewald. 1996. Spatial scaling of allometry for terrestrial,
mammalian carnivores. Oecologia 107:588-594.
Van Vuren, D. and K. S. Smallwood. 1996. Ecological management of vertebrate pests in
agricultural systems. Biological Agriculture and Horticulture 13:41-64.
Smallwood, K. S., B. J. Nakamoto, and S. Geng. 1996. Association analysis of raptors on an
agricultural landscape. Pages 177-190 in D.M. Bird, D.E. Varland, and J.J. Negro, eds., Raptors
in human landscapes. Academic Press, London.
Erichsen, A. L., K. S. Smallwood, A. M. Commandatore, D. M. Fry, and B. Wilson. 1996. Whitetailed Kite movement and nesting patterns in an agricultural landscape. Pages 166-176 in D. M.
Bird, D. E. Varland, and J. J. Negro, eds., Raptors in human landscapes. Academic Press,
London.
Smallwood, K. S. 1995. Scaling Swainson's hawk population density for assessing habitat-use across
an agricultural landscape. J. Raptor Research 29:172-178.
Smallwood, K. S. and W. A. Erickson. 1995. Estimating gopher populations and their abatement in
forest plantations. Forest Science 41:284-296.
Smallwood, K. S. and E. L. Fitzhugh. 1995. A track count for estimating mountain lion Felis
concolor californica population trend. Biological Conservation 71:251-259
Smallwood, K. S. 1994. Site invasibility by exotic birds and mammals. Biological Conservation
69:251-259.
Smallwood, K. S. 1994. Trends in California mountain lion populations. Southwestern Naturalist
39:67-72.
Smallwood, K. S. 1993. Understanding ecological pattern and process by association and order.
Acta Oecologica 14(3):443-462.
Smallwood, K. S. and E. L. Fitzhugh. 1993. A rigorous technique for identifying individual
mountain lions Felis concolor by their tracks. Biological Conservation 65:51-59.
Smallwood, K. S. 1993. Mountain lion vocalizations and hunting behavior. The Southwestern
Naturalist 38:65-67.
Smallwood, K. S. and T. P. Salmon. 1992. A rating system for potential exotic vertebrate pests.
Biological Conservation 62:149-159.
Smallwood, K. S. 1990. Turbulence and the ecology of invading species. Ph.D. Thesis, University
of California, Davis.
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Peer-reviewed Reports
Smallwood, K. S., and L. Neher. 2017. Comparing bird and bat use data for siting new wind power
generation. Report CEC-500-2017-019, California Energy Commission Public Interest Energy
Research program, Sacramento, California. http://www.energy.ca.gov/2017publications/CEC500-2017-019/CEC-500-2017-019.pdf and http://www.energy.ca.gov/2017publications/CEC500-2017-019/CEC-500-2017-019-APA-F.pdf
Smallwood, K. S. 2016. Bird and bat impacts and behaviors at old wind turbines at Forebay,
Altamont Pass Wind Resource Area. Report CEC-500-2016-066, California Energy
Commission Public Interest Energy Research program, Sacramento, California.
http://www.energy.ca.gov/publications/displayOneReport.php? pubNum=CEC-5002016-066
Sinclair, K. and E. DeGeorge. 2016. Framework for Testing the Effectiveness of Bat and Eagle
Impact-Reduction Strategies at Wind Energy Projects. S. Smallwood, M. Schirmacher, and M.
Morrison, eds., Technical Report NREL/TP-5000-65624, National Renewable Energy
Laboratory, Golden, Colorado.
Brown, K., K. S. Smallwood, J. Szewczak, and B. Karas. 2016. Final 2012-2015 Report Avian and
Bat Monitoring Project Vasco Winds, LLC. Prepared for NextEra Energy Resources,
Livermore, California.
Brown, K., K. S. Smallwood, J. Szewczak, and B. Karas. 2014. Final 2013-2014 Annual Report
Avian and Bat Monitoring Project Vasco Winds, LLC. Prepared for NextEra Energy Resources,
Livermore, California.
Brown, K., K. S. Smallwood, and B. Karas. 2013. Final 2012-2013 Annual Report Avian and Bat
Monitoring Project Vasco Winds, LLC. Prepared for NextEra Energy Resources, Livermore,
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bat_monitoring_report_year_1.pdf
Smallwood, K. S., L. Neher, D. Bell, J. DiDonato, B. Karas, S. Snyder, and S. Lopez. 2009. Range
Management Practices to Reduce Wind Turbine Impacts on Burrowing Owls and Other
Raptors in the Altamont Pass Wind Resource Area, California. Final Report to the California
Energy Commission, Public Interest Energy Research – Environmental Area, Contract No.
CEC-500-2008-080. Sacramento, California. 183 pp. http://www.energy.ca.gov/
2008publications/CEC-500-2008-080/CEC-500-2008-080.PDF
Smallwood, K. S., and L. Neher. 2009. Map-Based Repowering of the Altamont Pass Wind
Resource Area Based on Burrowing Owl Burrows, Raptor Flights, and Collisions with Wind
Turbines. Final Report to the California Energy Commission, Public Interest Energy Research
– Environmental Area, Contract No. CEC-500-2009-065. Sacramento, California. http://
www.energy.ca.gov/publications/displayOneReport.php?pubNum=CEC-500-2009-065
Smallwood, K. S., K. Hunting, L. Neher, L. Spiegel and M. Yee. 2007. Indicating Threats to Birds
Posed by New Wind Power Projects in California. Final Report to the California Energy

Smallwood CV

13

Commission, Public Interest Energy Research – Environmental Area, Contract No. Pending.
Sacramento, California.
Smallwood, K. S. and C. Thelander. 2005. Bird mortality in the Altamont Pass Wind Resource
Area, March 1998 – September 2001 Final Report. National Renewable Energy Laboratory,
NREL/SR-500-36973. Golden, Colorado. 410 pp.
Smallwood, K. S. and C. Thelander. 2004. Developing methods to reduce bird mortality in the
Altamont Pass Wind Resource Area. Final Report to the California Energy Commission, Public
Interest Energy Research – Environmental Area, Contract No. 500-01-019. Sacramento,
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Thelander, C.G. S. Smallwood, and L. Rugge. 2003. Bird risk behaviors and fatalities at the
Altamont Pass Wind Resource Area. Period of Performance: March 1998—December 2000.
National Renewable Energy Laboratory, NREL/SR-500-33829. U.S. Department of Commerce,
National Technical Information Service, Springfield, Virginia. 86 pp.
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Altamont Wind Resource Area – a progress report. Proceedings of the American Wind Energy
Association, Washington D.C. 16 pp.
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Smallwood, K. S., D. Bell, and S. Standish. 2018. Skilled dog detections of bat and small bird
carcasses in wind turbine fatality monitoring. Report to East Bay Regional Park District,
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Smallwood, K. S. 2009. Methods manual for assessing wind farm impacts to birds. Bird
Conservation Series 26, Wild Bird Society of Japan, Tokyo. T. Ura, ed., in English with
Japanese translation by T. Kurosawa. 90 pp.
Smallwood, K. S. 2009. Mitigation in U.S. Wind Farms. Pages 68-76 in H. Hötker (Ed.), Birds of
Prey and Wind Farms: Analysis of problems and possible solutions. Documentation of an
International Workshop in Berlin, 21st and 22nd October 2008. Michael-Otto-Instiut im NABU,
Goosstroot 1, 24861 Bergenhusen, Germany. http://bergenhusen.nabu.de/forschung/greifvoegel/
Smallwood, K. S. 2007. Notes and recommendations on wildlife impacts caused by Japan’s wind
power development. Pages 242-245 in Yukihiro Kominami, Tatsuya Ura, Koshitawa, and
Tsuchiya, Editors, Wildlife and Wind Turbine Report 5. Wild Bird Society of Japan, Tokyo.
Thelander, C.G. and S. Smallwood. 2007. The Altamont Pass Wind Resource Area's Effects on
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Editors, Birds and Wind Farms: risk assessment and mitigation. Madrid: Quercus.
Neher, L. and S. Smallwood. 2005. Forecasting and minimizing avian mortality in siting wind
turbines. Energy Currents. Fall Issue. ESRI, Inc., Redlands, California.
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2004:26-27, 29-30.
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Smallwood, K.S. 1997. Animal burrowing parameters influencing toxic waste management.
Abstract in Proceedings of Meeting, Western Section of the Wildlife Society.
Smallwood, K.S, and Bruce Wilcox. 1996. Study and interpretive design effects on mountain lion
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Smallwood, K.S, and M. Grigione. 1997. Photographic recording of mountain lion tracks. Pages
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Chapter, The Wildlife Society. 135 pp.
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Brief 8, Ecosystem Indicators Working Group, 17 March, 1995. Institute for Sustainable
Development, Thoreau Center for Sustainability – The Presidio, PO Box 29075, San Francisco,
CA 94129-0075.
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Geng, S., K.S. Smallwood, and M. Zhang. 1995. Sustainable agriculture and agricultural
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Taipei, Taiwan.
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23:105-8.
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Morrison, M. L. and K. S. Smallwood. 2005. Skaggs Island waste and contaminated soil removal
projects, San Pablo Bay, Sonoma County, California. Report to the U.S. Department of the
Navy, Naval Facilities Engineering Command Southwest, Daly City, California. 6 pp.
Smallwood, K. S. and M. L. Morrison. 2004. 2004 Progress Report: San Joaquin kangaroo rat
(Dipodomys nitratoides) Conservation Research in Resources Management Area 5, Lemoore
Naval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 134
pp.
Smallwood, K. S. and L. Spiegel. 2005a. Assessment To Support An Adaptive Management Plan
For The APWRA. Unpublished CEC staff report, January 19. 19 pp.
Smallwood, K. S. and L. Spiegel. 2005b. Partial Re-assessment of An Adaptive Management Plan
For The APWRA. Unpublished CEC staff report, March 25. 48 pp.
Smallwood, K. S. and L. Spiegel. 2005c. Combining biology-based and policy-based tiers of
priority for determining wind turbine relocation/shutdown to reduce bird fatalities in the
APWRA. Unpublished CEC staff report, June 1. 9 pp.
Smallwood, K. S. 2004. Alternative plan to implement mitigation measures in APWRA.
Unpublished CEC staff report, January 19. 8 pp.
Smallwood, K. S., and L. Neher. 2005. Repowering the APWRA: Forecasting and minimizing
avian mortality without significant loss of power generation. California Energy Commission,
PIER Energy-Related Environmental Research. CEC-500-2005-005. 21 pp. [Reprinted (in
Japanese) in Yukihiro Kominami, Tatsuya Ura, Koshitawa, and Tsuchiya, Editors, Wildlife and
Wind Turbine Report 5. Wild Bird Society of Japan, Tokyo.]
Morrison, M. L., and K. S. Smallwood. 2004. Kangaroo rat survey at RMA4, NAS Lemoore.
Report to U.S. Navy. 4 pp.
Morrison, M. L., and K. S. Smallwood. 2004. A monitoring effort to detect the presence of the
federally listed species California clapper rails and wetland habitat assessment at Pier 4 of the
Naval Weapons Station, Seal Beach, Detachment Concord, California. Letter Agreement
N68711-04LT-A0002. 8 pp. + 2 pp. of photo plates.
Smallwood, K. S. and M. L. Morrison. 2003. 2003 Progress Report: San Joaquin kangaroo rat
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(Dipodomys nitratoides) Conservation Research at Resources Management Area 5, Lemoore
Naval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 56 pp.
+ 58 figures.
Smallwood, K. S. 2003. Comparison of Biological Impacts of the No Project and Partial
Underground Alternatives presented in the Final Environmental Impact Report for the JeffersonMartin 230 kV Transmission Line. Report to California Public Utilities Commission. 20 pp.
Morrison, M. L., and K. S. Smallwood. 2003. Kangaroo rat survey at RMA4, NAS Lemoore.
Report to U.S. Navy. 6 pp. + 7 photos + 1 map.
Smallwood, K. S. 2003. Assessment of the Environmental Review Documents Prepared for the
Tesla Power Project. Report to the California Energy Commission on behalf of Californians for
Renewable Energy. 32 pp.
Smallwood, K. S., and M. L. Morrison. 2003. 2002 Progress Report: San Joaquin kangaroo rat
(Dipodomys nitratoides) Conservation Research at Resources Management Area 5, Lemoore
Naval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 45 pp.
+ 36 figures.
Smallwood, K. S., Michael L. Morrison and Carl G. Thelander 2002. Study plan to test the
effectiveness of aerial markers at reducing avian mortality due to collisions with transmission
lines: A report to Pacific Gas & Electric Company. 10 pp.
Smallwood, K. S. 2002. Assessment of the Environmental Review Documents Prepared for the
East Altamont Energy Center. Report to the California Energy Commission on behalf of
Californians for Renewable Energy. 26 pp.
Thelander, Carl G., K. Shawn Smallwood, and Christopher Costello. 2002 Rating Distribution
Poles for Threat of Raptor Electrocution and Priority Retrofit: Developing a Predictive Model.
Report to Southern California Edison Company. 30 pp.
Smallwood, K. S., M. Robison, and C. Thelander. 2002. Draft Natural Environment Study,
Prunedale Highway 101 Project. California Department of Transportation, San Luis Obispo,
California. 120 pp.
Smallwood, K.S. 2001. Assessment of ecological integrity and restoration potential of
Beeman/Pelican Farm. Draft Report to Howard Beeman, Woodland, California. 14 pp.
Smallwood, K. S., and M. L. Morrison. 2002. Fresno kangaroo rat (Dipodomys nitratoides)
Conservation Research at Resources Management Area 5, Lemoore Naval Air Station. Progress
report to U.S. Department of the Navy, Lemoore, California. 29 pp. + 19 figures.
Smallwood, K.S. 2001. Rocky Flats visit, April 4th through 6th, 2001. Report to Berger &
Montaque, P.C. 16 pp. with 61 color plates.
Smallwood, K.S. 2001. Affidavit of K. Shawn Smallwood, Ph.D. in the matter of the U.S. Fish and
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Wildlife Service’s rejection of Seatuck Environmental Association’s proposal to operate an
education center on Seatuck National Wildlife Refuge. Submitted to Seatuck Environmental
Association in two parts, totaling 7 pp.
Magney, D., and K.S. Smallwood. 2001. Maranatha High School CEQA critique. Comment letter
submitted to Tamara & Efren Compeán, 16 pp.
Smallwood, K.S. 2001. Preliminary Comments on the Proposed Blythe Energy Project. Submitted
to California Energy Commission on March 15 on behalf of Californians for Renewable Energy
(CaRE). 14 pp.
Smallwood, K. S. and D. Mangey. 2001. Comments on the Newhall Ranch November 2000
Administrative Draft EIR. Prepared for Ventura County Counsel regarding the Newhall Ranch
Specific Plan EIR. 68 pp.
Magney, D. and K. S. Smallwood. 2000. Newhall Ranch Notice of Preparation Submittal. Prepared
for Ventura County Counsel regarding our recommended scope of work for the Newhall Ranch
Specific Plan EIR. 17 pp.
Smallwood, K. S. 2000. Comments on the Preliminary Staff Assessment of the Contra Costa Power
Plant Unit 8 Project. Submitted to California Energy Commission on November 30 on behalf of
Californians for Renewable Energy (CaRE). 4 pp.
Smallwood, K. S. 2000. Comments on the California Energy Commission’s Final Staff Assessment
of the MEC. Submitted to California Energy Commission on October 29 on behalf of
Californians for Renewable Energy (CaRE). 8 pp.
Smallwood, K. S. 2000. Comments on the Biological Resources Mitigation Implementation and
Monitoring Plan (BRMIMP). Submitted to California Energy Commission on October 29 on
behalf of Californians for Renewable Energy (CaRE). 9 pp.
Smallwood, K. S. 2000. Comments on the Preliminary Staff Assessment of the Metcalf Energy
Center. Submitted to California Energy Commission on behalf of Californians for Renewable
Energy (CaRE). 11 pp.
Smallwood, K. S. 2000. Preliminary report of reconnaissance surveys near the TRW plant south of
Phoenix, Arizona, March 27-29. Report prepared for Hagens, Berman & Mitchell, Attorneys at
Law, Phoenix, AZ. 6 pp.
Morrison, M.L., K.S. .Smallwood, and M. Robison. 2001. Draft Natural Environment Study for
Highway 46 compliance with CEQA/NEPA. Report to the California Department of
Transportation. 75 pp.
Morrison, M.L., and K.S. Smallwood. 1999. NTI plan evaluation and comments. Exhibit C in
W.D. Carrier, M.L. Morrison, K.S. Smallwood, and Vail Engineering. Recommendations for
NBHCP land acquisition and enhancement strategies. Northern Territories, Inc., Sacramento.
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Smallwood, K. S. 1999. Estimation of impacts due to dredging of a shipping channel through
Humboldt Bay, California. Court Declaration prepared on behalf of EPIC.
Smallwood, K. S. 1998. 1998 California Mountain Lion Track Count. Report to the Defenders of
Wildlife, Washington, D.C. 5 pages.
Smallwood, K.S. 1998. Draft report of a visit to a paint sludge dump site near Ridgewood, New
Jersey, February 26th, 1998. Unpublished report to Consulting in the Public Interest.
Smallwood, K.S. 1997. Science missing in the “no surprises” policy. Commissioned by National
Endangered Species Network and Spirit of the Sage Council, Pasadena, California.
Smallwood, K.S. and M.L. Morrison. 1997. Alternate mitigation strategy for incidental take of
giant garter snake and Swainson’s hawk as part of the Natomas Basin Habitat Conservation
Plan. Pages 6-9 and iii illustrations in W.D. Carrier, K.S. Smallwood and M.L. Morrison,
Natomas Basin Habitat Conservation Plan: Narrow channel marsh alternative wetland
mitigation. Northern Territories, Inc., Sacramento.
Smallwood, K.S. 1996. Assessment of the BIOPORT model's parameter values for pocket gopher
burrowing characteristics. Report to Berger & Montague, P.C. and Roy S. Haber, P.C.,
Philadelphia. (peer reviewed).
Smallwood, K.S. 1997. Assessment of plutonium releases from Hanford buried waste sites. Report
Number 9, Consulting in the Public Interest, 53 Clinton Street, Lambertville, New Jersey,
08530.
Smallwood, K.S. 1996. Soil Bioturbation and Wind Affect Fate of Hazardous Materials that were
Released at the Rocky Flats Plant, Colorado. Report to Berger & Montague, P.C., Philadelphia.
Smallwood, K.S. 1996. Second assessment of the BIOPORT model's parameter values for pocket
gopher burrowing characteristics and other relevant wildlife observations. Report to Berger &
Montague, P.C. and Roy S. Haber, P.C., Philadelphia.
Smallwood, K.S., and R. Leidy. 1996. Wildlife and Their Management Under the Martell SYP.
Report to Georgia Pacific, Corporation, Martel, CA. 30 pp.
EIP Associates. 1995. Yolo County Habitat Conservation Plan Biological Resources Report. Yolo
County Planning and Development Department, Woodland, California.
Smallwood, K.S. and S. Geng. 1995. Analysis of the 1987 California Farm Cost Survey and
recommendations for future survey. Program on Workable Energy Regulation, University-wide
Energy Research Group, University of California.
Smallwood, K.S., S. Geng, and W. Idzerda. 1992. Final report to PG&E: Analysis of the 1987
California Farm Cost Survey and recommendations for future survey. Pacific Gas & Electric
Company, San Ramon, California. 24 pp.
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Fitzhugh, E.L. and K.S. Smallwood. 1987. Methods Manual – A statewide mountain lion
population index technique. California Department of Fish and Game, Sacramento.
Salmon, T.P. and K.S. Smallwood. 1989. Final Report – Evaluating exotic vertebrates as pests to
California agriculture. California Department of Food and Agriculture, Sacramento.
Smallwood, K.S. and W. A. Erickson (written under supervision of W.E. Howard, R.E. Marsh, and
R.J. Laacke). 1990. Environmental exposure and fate of multi-kill strychnine gopher baits. Final
Report to USDA Forest Service –NAPIAP, Cooperative Agreement PSW-89-0010CA.
Fitzhugh, E.L., K.S. Smallwood, and R. Gross. 1985. Mountain lion track count, Marin County,
1985. Report on file at Wildlife Extension, University of California, Davis.
Comments on Environmental Documents
I was retained or commissioned to comment on environmental planning and review documents,
including:





























The Villages of Lakeview EIR (2017; 28 pp);
Notes on Proposed Study Options for Trail Impacts on Northern Spotted Owl (2017; 4 pp);
San Gorgonio Crossings EIR (2017; 22 pp);
Replies to responses on Jupiter Project IS and MND (2017; 12 pp);
MacArthur Transit Village Project Modified 2016 CEQA Analysis (2017; 12 pp);
Central SoMa Plan DEIR (2017; 14 pp);
Colony Commerce Center Specific Plan DEIR (2016; 16 pp);
Fairway Trails Improvements MND (2016; 13 pp);
Review of Avian-Solar Science Plan (2016; 28 pp);
Replies to responses on Initial Study for Pyramid Asphalt (2016; 5 pp);
Initial Study for Pyramid Asphalt (2016; 4 pp);
Agua Mansa Distribution Warehouse Project Initial Study (2016; 14 pp);
Santa Anita Warehouse IS and MND (2016; 12 pp);
CapRock Distribution Center III DEIR (2016: 12 pp);
Orange Show Logistics Center Initial Study and MND (2016; 9 pp);
City of Palmdale Oasis Medical Village Project IS and MND (2016; 7 pp);
Comments on proposed rule for incidental eagle take (2016, 49 pp);
Grapevine Specific and Community Plan FEIR (2016; 25 pp);
Grapevine Specific and Community Plan DEIR (2016; 15 pp);
Clinton County Zoning Ordinance for Wind Turbine siting (2016);
Hallmark at Shenandoah Warehouse Project Initial Study (2016; 6 pp);
Tri-City Industrial Complex Initial Study (2016; 5 pp);
Hidden Canyon Industrial Park Plot Plan 16-PP-02 (2016; 12 pp);
Kimball Business Park DEIR (2016; 10 pp);
Jupiter Project IS and MND (2016; 9 pp);
Revised Draft Giant Garter Snake Recovery Plan of 2015 (2016, 18 pp);
Palo Verde Mesa Solar Project Draft Environmental Impact Report (2016; 27 pp);
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Reply Witness Statement on Fairview Wind Project, Ontario, Canada (2016; 14 pp);
Fairview Wind Project, Ontario, Canada (2016; 41 pp);
Supplementary Reply Witness Statement Amherst Island Wind Farm, Ontario (2015, 38 pp);
Witness Statement on Amherst Island Wind Farm, Ontario (2015, 31 pp);
Second Reply Witness Statement on White Pines Wind Farm, Ontario (2015, 6 pp);
Reply Witness Statement on White Pines Wind Farm, Ontario (2015, 10 pp);
Witness Statement on White Pines Wind Farm, Ontario (2015, 9 pp);
Proposed Section 24 Specific Plan Agua Caliente Band of Cahuilla Indians DEIS (2015, 9
pp);
Replies to comments 24 Specific Plan Agua Caliente Band of Cahuilla Indians FEIS (2015,
6 pp);
Willow Springs Solar Photovoltaic Project DEIR (2015; 28 pp);
Sierra Lakes Commerce Center Project DEIR (2015, 9 pp);
Columbia Business Center MND (2015; 8 pp);
West Valley Logistics Center Specific Plan DEIR (2015, 10 pp);
World Logistic Center Specific Plan FEIR (2015, 12 pp);
Bay Delta Conservation Plan EIR/EIS (2014, 21 pp);
Addison Wind Energy Project DEIR (2014, 32 pp);
Response to Comments on the Addison Wind Energy Project DEIR (2014, 15 pp);
Addison and Rising Tree Wind Energy Project FEIR (2014, 12 pp);
Alta East Wind Energy Project FEIS (2013, 23 pp);
Blythe Solar Power Project Staff Assessment, California Energy Commission (2013, 16 pp);
Clearwater and Yakima Solar Projects DEIR (2013, 9 pp);
Cuyama Solar Project DEIR (2014, 19 pp);
Draft Desert Renewable Energy Conservation Plan (DRECP) EIR/EIS (2015, 49 pp);
Kingbird Solar Photovoltaic Project EIR (2013, 19 pp);
Lucerne Valley Solar Project Initial Study & Mitigated Negative Declaration (2013, 12 pp);
Palen Solar Electric Generating System Final Staff Assessment of California Energy
Commission, (2014, 20 pp);
Rebuttal testimony on Palen Solar Energy Generating System (2014, 9 pp);
Rising Tree Wind Energy Project DEIR (2014, 32 pp);
Response to Comments on the Rising Tree Wind Energy Project DEIR (2014, 15 pp);
Soitec Solar Development Project Draft PEIR (2014, 18 pp);
Comment on the Biological Opinion (08ESMF-00-2012-F-0387) of Oakland Zoo expansion
on Alameda whipsnake and California red-legged frog (2014; 3 pp);
West Antelope Solar Energy Project Initial Study and Negative Declaration (2013, 18 pp);
Willow Springs Solar Photovoltaic Project DEIR (2015, 28 pp);
Alameda Creek Bridge Replacement Project DEIR (2015, 10 pp);
Declaration on Tule Wind project FEIR/FEIS (2013; 24 pp);
Sunlight Partners LANDPRO Solar Project Mitigated Negative Declaration (2013; 11 pp);
Declaration in opposition to BLM fracking (2013; 5 pp);
Rosamond Solar Project Addendum EIR (2013; 13 pp);
Pioneer Green Solar Project EIR (2013; 13 pp);
Reply to Staff Responses to Comments on Soccer Center Solar Project Mitigated Negative

Smallwood CV



































32

Declaration (2013; 6 pp);
Soccer Center Solar Project Mitigated Negative Declaration (2013; 10 pp);
Plainview Solar Works Mitigated Negative Declaration (2013; 10 pp);
Reply to the County Staff’s Responses on comments to Imperial Valley Solar Company 2
Project (2013; 10 pp);
Imperial Valley Solar Company 2 Project (2013; 13 pp);
FRV Orion Solar Project DEIR (PP12232) (2013; 9 pp);
Casa Diablo IV Geothermal Development Project (3013; 6 pp);
Reply to Staff Responses to Comments on Casa Diablo IV Geothermal Development Project
(2013; 8 pp);
FEIS prepared for Alta East Wind Project (2013; 23 pp);
Metropolitan Air Park DEIR, City of San Diego (2013; );
Davidon Homes Tentative Subdivision Map and Rezoning Project DEIR (2013; 9 pp);
Analysis of Biological Assessment of Oakland Zoo Expansion Impacts on Alameda
Whipsnake (2013; 10 pp);
Declaration on Campo Verde Solar project FEIR (2013; 11pp);
Neg Dec comments on Davis Sewer Trunk Rehabilitation (2013; 8 pp);
Declaration on North Steens Transmission Line FEIS (2012; 62 pp);
City of Lancaster Revised Initial Study for Conditional Use Permits 12-08 and 12-09,
Summer Solar and Springtime Solar Projects (2012; 8 pp);
J&J Ranch, 24 Adobe Lane Environmental Review (2012; 14 pp);
Reply to the County Staff’s Responses on comments to Hudson Ranch Power II Geothermal
Project and the Simbol Calipatria Plant II (2012; 8 pp);
Hudson Ranch Power II Geothermal Project and the Simbol Calipatria Plant II (2012; 9 pp);
Desert Harvest Solar Project EIS (2012; 15 pp);
Solar Gen 2 Array Project DEIR (2012; 16 pp);
Ocotillo Sol Project EIS (2012; 4 pp);
Beacon Photovoltaic Project DEIR (2012; 5 pp);
Declaration on Initial Study and Proposed Negative Declaration for the Butte Water District
2012 Water Transfer Program (2012; 11 pp);
Mount Signal and Calexico Solar Farm Projects DEIR (2011; 16 pp);
City of Elk Grove Sphere of Influence EIR (2011; 28 pp);
Comment on Sutter Landing Park Solar Photovoltaic Project MND (2011; 9 pp);
Statement of Shawn Smallwood, Ph.D. Regarding Proposed Rabik/Gudath Project, 22611
Coleman Valley Road, Bodega Bay (CPN 10-0002) (2011; 4 pp);
Declaration of K. Shawn Smallwood on Biological Impacts of the Ivanpah Solar Electric
Generating System (ISEGS) (2011; 9 pp);
Comments on Draft Eagle Conservation Plan Guidance (2011; 13 pp);
Comments on Draft EIR/EA for Niles Canyon Safety Improvement Project (2011; 16 pp);
Declaration of K. Shawn Smallwood, Ph.D., on Biological Impacts of the Route 84 Safety
Improvement Project (2011; 7 pp);
Rebuttal Testimony of Witness #22, K. Shawn Smallwood, Ph.D, on Behalf of Intervenors
Friends of The Columbia Gorge & Save Our Scenic Area (2010; 6 pp);
Prefiled Direct Testimony of Witness #22, K. Shawn Smallwood, Ph.D, on Behalf of
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Intervenors Friends of the Columbia Gorge & Save Our Scenic Area. Comments on
Whistling Ridge Wind Energy Power Project DEIS, Skamania County, Washington (2010;
41 pp);
Evaluation of Klickitat County’s Decisions on the Windy Flats West Wind Energy Project
(2010; 17 pp);
St. John's Church Project Draft Environmental Impact Report (2010; 14 pp.);
Initial Study/Mitigated Negative Declaration for Results Radio Zone File #2009-001 (2010;
20 pp);
Rio del Oro Specific Plan Project Final Environmental Impact Report (2010;12 pp);
Answers to Questions on 33% RPS Implementation Analysis Preliminary Results Report
(2009: 9 pp);
SEPA Determination of Non-significance regarding zoning adjustments for Skamania
County, Washington. Second Declaration to Friends of the Columbia Gorge, Inc. and
Save Our Scenic Area (Dec 2008; 17 pp);
Comments on Draft 1A Summary Report to CAISO (2008; 10 pp);
County of Placer’s Categorical Exemption of Hilton Manor Project (2009; 9 pp);
Protest of CARE to Amendment to the Power Purchase and Sale Agreement for
Procurement of Eligible Renewable Energy Resources Between Hatchet Ridge Wind LLC
and PG&E (2009; 3 pp);
Tehachapi Renewable Transmission Project EIR/EIS (2009; 142 pp);
Delta Shores Project EIR, south Sacramento (2009; 11 pp + addendum 2 pp);
Declaration of Shawn Smallwood in Support of Care’s Petition to Modify D.07-09-040
(2008; 3 pp);
The Public Utility Commission’s Implementation Analysis December 16 Workshop for the
Governor’s Executive Order S-14-08 to implement a 33% Renewable Portfolio Standard by
2020 (2008; 9 pp);
The Public Utility Commission’s Implementation Analysis Draft Work Plan for the
Governor’s Executive Order S-14-08 to implement a 33% Renewable Portfolio Standard by
2020 (2008; 11 pp);
Draft 1A Summary Report to California Independent System Operator for Planning Reserve
Margins (PRM) Study (2008; 7 pp.);
SEPA Determination of Non-significance regarding zoning adjustments for Skamania
County, Washington. Declaration to Friends of the Columbia Gorge, Inc. and
Save Our Scenic Area (Sep 2008; 16 pp);
California Energy Commission’s Preliminary Staff Assessment of the Colusa Generating
Station (2007; 24 pp);
Rio del Oro Specific Plan Project Recirculated Draft Environmental Impact Report (2008:
66 pp);
Replies to Response to Comments Re: Regional University Specific Plan Environmental
Impact Report (2008; 20 pp);
Regional University Specific Plan Environmental Impact Report (2008: 33 pp.);
Clark Precast, LLC’s “Sugarland” project, Negative Declaration (2008: 15 pp.);
Cape Wind Project Draft Environmental Impact Statement (2008; 157 pp.);
Yuba Highlands Specific Plan (or Area Plan) Environmental Impact Report (2006; 37 pp.);
Replies to responses to comments on Mitigated Negative Declaration of the proposed

Smallwood CV





























34

Mining Permit (MIN 04-01) and Modification of Use Permit 96-02 at North Table Mountain
(2006; 5 pp);
Mitigated Negative Declaration of the proposed Mining Permit (MIN 04-01) and
Modification of Use Permit 96-02 at North Table Mountain (2006; 15 pp);
Windy Point Wind Farm Environmental Review and EIS (2006; 14 pp and 36 Powerpoint
slides in reply to responses to comments);
Shiloh I Wind Power Project EIR (2005; 18 pp);
Buena Vista Wind Energy Project Notice of Preparation of EIR (2004; 15 pp);
Negative Declaration of the proposed Callahan Estates Subdivision (2004; 11 pp);
Negative Declaration of the proposed Winters Highlands Subdivision (2004; 9 pp);
Negative Declaration of the proposed Winters Highlands Subdivision (2004; 13 pp);
Negative Declaration of the proposed Creekside Highlands Project, Tract 7270 (2004; 21
pp);
On the petition California Fish and Game Commission to list the Burrowing Owl as
threatened or endangered (2003; 10 pp);
Conditional Use Permit renewals from Alameda County for wind turbine operations in the
Altamont Pass Wind Resource Area (2003; 41 pp);
UC Davis Long Range Development Plan of 2003, particularly with regard to the
Neighborhood Master Plan (2003; 23 pp);
Anderson Marketplace Draft Environmental Impact Report (2003: 18 pp + 3 plates of
photos);
Negative Declaration of the proposed expansion of Temple B’nai Tikyah (2003: 6 pp);
Antonio Mountain Ranch Specific Plan Public Draft EIR (2002: 23 pp);
Response to testimony of experts at the East Altamont Energy Center evidentiary hearing on
biological resources (2002: 9 pp);
Revised Draft Environmental Impact Report, The Promenade (2002: 7 pp);
Recirculated Initial Study for Calpine’s proposed Pajaro Valley Energy Center (2002: 3 pp);
UC Merced -- Declaration of Dr. Shawn Smallwood in support of petitioner’s application for
temporary restraining order and preliminary injunction (2002: 5 pp);
Replies to response to comments in Final Environmental Impact Report, Atwood Ranch Unit
III Subdivision (2003: 22 pp);
Draft Environmental Impact Report, Atwood Ranch Unit III Subdivision (2002: 19 pp + 8
photos on 4 plates);
California Energy Commission Staff Report on GWF Tracy Peaker Project (2002: 17 pp + 3
photos; follow-up report of 3 pp);
Initial Study and Negative Declaration, Silver Bend Apartments, Placer County (2002: 13
pp);
UC Merced Long-range Development Plan DEIR and UC Merced Community Plan DEIR
(2001: 26 pp);
Initial Study, Colusa County Power Plant (2001: 6 pp);
Comments on Proposed Dog Park at Catlin Park, Folsom, California (2001: 5 pp + 4
photos);
Pacific Lumber Co. (Headwaters) Habitat Conservation Plan and Environmental Impact
Report (1998: 28 pp);
Final Environmental Impact Report/Statement for Issuance of Take authorization for listed
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species within the MSCP planning area in San Diego County, California (Fed. Reg. 62 (60):
14938, San Diego Multi-Species Conservation Program) (1997: 10 pp);
Permit (PRT-823773) Amendment for the Natomas Basin Habitat Conservation Plan,
Sacramento, CA (Fed. Reg. 63 (101): 29020-29021) (1998);
Draft Recovery Plan for the Giant Garter Snake (Thamnophis gigas). (Fed. Reg. 64(176):
49497-49498) (1999: 8 pp);
Review of the Draft Recovery Plan for the Arroyo Southwestern Toad (Bufo microscaphus
californicus) (1998);
Ballona West Bluffs Project Environmental Impact Report (1999: oral presentation);
California Board of Forestry’s proposed amended Forest Practices Rules (1999);
Negative Declaration for the Sunset Skyranch Airport Use Permit (1999);
Calpine and Bechtel Corporations’ Biological Resources Implementation and Monitoring
Program (BRMIMP) for the Metcalf Energy Center (2000: 10 pp);
California Energy Commission’s Final Staff Assessment of the proposed Metcalf Energy
Center (2000);
US Fish and Wildlife Service Section 7 consultation with the California Energy Commission
regarding Calpine and Bechtel Corporations’ Metcalf Energy Center (2000: 4 pp);
California Energy Commission’s Preliminary Staff Assessment of the proposed Metcalf
Energy Center (2000: 11 pp);
Site-specific management plans for the Natomas Basin Conservancy’s mitigation lands,
prepared by Wildlands, Inc. (2000: 7 pp);
Affidavit of K. Shawn Smallwood in Spirit of the Sage Council, et al. (Plaintiffs) vs. Bruce
Babbitt, Secretary, U.S. Department of the Interior, et al. (Defendants), Injuries caused by
the No Surprises policy and final rule which codifies that policy (1999: 9 pp).

Comments on other Environmental Review Documents:














Proposed Regulation for California Fish and Game Code Section 3503.5 (2015: 12 pp);
Statement of Overriding Considerations related to extending Altamont Winds, Inc.’s
Conditional Use Permit PLN2014-00028 (2015; 8 pp);
Draft Program Level EIR for Covell Village (2005; 19 pp);
Bureau of Land Management Wind Energy Programmatic EIS Scoping document (2003: 7
pp.);
NEPA Environmental Analysis for Biosafety Level 4 National Biocontainment Laboratory
(NBL) at UC Davis (2003: 7 pp);
Notice of Preparation of UC Merced Community and Area Plan EIR, on behalf of The
Wildlife Society—Western Section (2001: 8 pp.);
Preliminary Draft Yolo County Habitat Conservation Plan (2001; 2 letters totaling 35 pp.);
Merced County General Plan Revision, notice of Negative Declaration (2001: 2 pp.);
Notice of Preparation of Campus Parkway EIR/EIS (2001: 7 pp.);
Draft Recovery Plan for the bighorn sheep in the Peninsular Range (Ovis candensis) (2000);
Draft Recovery Plan for the California Red-legged Frog (Rana aurora draytonii), on behalf
of The Wildlife Society—Western Section (2000: 10 pp.);
Sierra Nevada Forest Plan Amendment Draft Environmental Impact Statement, on behalf of
The Wildlife Society—Western Section (2000: 7 pp.);
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State Water Project Supplemental Water Purchase Program, Draft Program EIR (1997);
Davis General Plan Update EIR (2000);
Turn of the Century EIR (1999: 10 pp);
Proposed termination of Critical Habitat Designation under the Endangered Species Act
(Fed. Reg. 64(113): 31871-31874) (1999);
NOA Draft Addendum to the Final Handbook for Habitat Conservation Planning and
Incidental Take Permitting Process, termed the HCP 5-Point Policy Plan (Fed. Reg. 64(45):
11485 - 11490) (1999; 2 pp + attachments);
Covell Center Project EIR and EIR Supplement (1997).

Position Statements I prepared the following position statements for the Western Section of The
Wildlife Society, and one for nearly 200 scientists:







Recommended that the California Department of Fish and Game prioritize the extermination
of the introduced southern water snake in northern California. The Wildlife Society-Western Section (2001);
Recommended that The Wildlife Society—Western Section appoint or recommend members
of the independent scientific review panel for the UC Merced environmental review process
(2001);
Opposed the siting of the University of California’s 10th campus on a sensitive vernal
pool/grassland complex east of Merced. The Wildlife Society--Western Section (2000);
Opposed the legalization of ferret ownership in California. The Wildlife Society--Western
Section (2000);
Opposed the Proposed “No Surprises,” “Safe Harbor,” and “Candidate Conservation
Agreement” rules, including permit-shield protection provisions (Fed. Reg. Vol. 62, No.
103, pp. 29091-29098 and No. 113, pp. 32189-32194). This statement was signed by 188
scientists and went to the responsible federal agencies, as well as to the U.S. Senate and
House of Representatives.

Posters at Professional Meetings
Leyvas, E. and K. S. Smallwood. 2015. Rehabilitating injured animals to offset and rectify wind
project impacts. Conference on Wind Energy and Wildlife Impacts, Berlin, Germany, 9-12 March
2015.
Smallwood, K. S., J. Mount, S. Standish, E. Leyvas, D. Bell, E. Walther, B. Karas. 2015. Integrated
detection trials to improve the accuracy of fatality rate estimates at wind projects. Conference on
Wind Energy and Wildlife Impacts, Berlin, Germany, 9-12 March 2015.
Smallwood, K. S. and C. G. Thelander. 2005. Lessons learned from five years of avian mortality
research in the Altamont Pass WRA. AWEA conference, Denver, May 2005.
Neher, L., L. Wilder, J. Woo, L. Spiegel, D. Yen-Nakafugi, and K.S. Smallwood. 2005. Bird’s eye
view on California wind. AWEA conference, Denver, May 2005.
Smallwood, K. S., C. G. Thelander and L. Spiegel. 2003. Toward a predictive model of avian
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fatalities in the Altamont Pass Wind Resource Area. Windpower 2003 Conference and Convention,
Austin, Texas.
Smallwood, K.S. and Eva Butler. 2002. Pocket Gopher Response to Yellow Star-thistle Eradication
as part of Grassland Restoration at Decommissioned Mather Air Force Base, Sacramento County,
California. White Mountain Research Station Open House, Barcroft Station.
Smallwood, K.S. and Michael L. Morrison. 2002. Fresno kangaroo rat (Dipodomys nitratoides)
Conservation Research at Resources Management Area 5, Lemoore Naval Air Station. White
Mountain Research Station Open House, Barcroft Station.
Smallwood, K.S. and E.L. Fitzhugh. 1989. Differentiating mountain lion and dog tracks. Third
Mountain Lion Workshop, Prescott, AZ.
Smith, T. R. and K. S. Smallwood. 2000. Effects of study area size, location, season, and allometry
on reported Sorex shrew densities. Annual Meeting of the Western Section of The Wildlife Society.
Presentations at Professional Meetings and Seminars
Repowering the Altamont Pass. Altamont Symposium, The Wildlife Society – Western Section, 5
February 2017.
Developing methods to reduce bird mortality in the Altamont Pass Wind Resource Area, 19992007. Altamont Symposium, The Wildlife Society – Western Section, 5 February 2017.
Conservation and recovery of burrowing owls in Santa Clara Valley. Santa Clara Valley Habitat
Agency, Newark, California, 3 February 2017.
Mitigation of Raptor Fatalities in the Altamont Pass Wind Resource Area. Raptor Research
Foundation Meeting, Sacramento, California, 6 November 2015.
From burrows to behavior: Research and management for burrowing owls in a diverse landscape.
California Burrowing Owl Consortium meeting, 24 October 2015, San Jose, California.
The Challenges of repowering. Keynote presentation at Conference on Wind Energy and Wildlife
Impacts, Berlin, Germany, 10 March 2015.
Research Highlights Altamont Pass 2011-2015. Scientific Review Committee, Oakland, California,
8 July 2015.
Siting wind turbines to minimize raptor collisions: Altamont Pass Wind Resource Area. US Fish
and Wildlife Service Golden Eagle Working Group, Sacramento, California, 8 January 2015.
Evaluation of nest boxes as a burrowing owl conservation strategy. Sacramento Chapter of the
Western Section, The Wildlife Society. Sacramento, California, 26 August 2013.
Predicting collision hazard zones to guide repowering of the Altamont Pass. Conference on wind
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power and environmental impacts. Stockholm, Sweden, 5-7 February 2013.
Impacts of Wind Turbines on Wildlife. California Council for Wildlife Rehabilitators, Yosemite,
California, 12 November 2012.
Impacts of Wind Turbines on Birds and Bats. Madrone Audubon Society, Santa Rosa, California, 20
February 2012.
Comparing Wind Turbine Impacts across North America. California Energy Commission Staff
Workshop: Reducing the Impacts of Energy Infrastructure on Wildlife, 20 July 2011.
Siting Repowered Wind Turbines to Minimize Raptor Collisions. California Energy Commission
Staff Workshop: Reducing the Impacts of Energy Infrastructure on Wildlife, 20 July 2011.
Siting Repowered Wind Turbines to Minimize Raptor Collisions. Alameda County Scientific
Review Committee meeting, 17 February 2011
Comparing Wind Turbine Impacts across North America. Conference on Wind energy and Wildlife
impacts, Trondheim, Norway, 3 May 2011.
Update on Wildlife Impacts in the Altamont Pass Wind Resource Area. Raptor Symposium, The
Wildlife Society—Western Section, Riverside, California, February 2011.
Siting Repowered Wind Turbines to Minimize Raptor Collisions. Raptor Symposium, The Wildlife
Society - Western Section, Riverside, California, February 2011.
Wildlife mortality caused by wind turbine collisions. Ecological Society of America, Pittsburgh,
Pennsylvania, 6 August 2010.
Map-based repowering and reorganization of a wind farm to minimize burrowing owl fatalities.
California burrowing Owl Consortium Meeting, Livermore, California, 6 February 2010.
Environmental barriers to wind power. Getting Real About Renewables: Economic and
Environmental Barriers to Biofuels and Wind Energy. A symposium sponsored by the
Environmental & Energy Law & Policy Journal, University of Houston Law Center, Houston, 23
February 2007.
Lessons learned about bird collisions with wind turbines in the Altamont Pass and other US wind
farms. Meeting with Japan Ministry of the Environment and Japan Ministry of the Economy, Wild
Bird Society of Japan, and other NGOs Tokyo, Japan, 9 November 2006.
Lessons learned about bird collisions with wind turbines in the Altamont Pass and other US wind
farms. Symposium on bird collisions with wind turbines. Wild Bird Society of Japan, Tokyo, Japan,
4 November 2006.
Responses of Fresno kangaroo rats to habitat improvements in an adaptive management framework.
California Society for Ecological Restoration (SERCAL) 13th Annual Conference, UC Santa
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Barbara, 27 October 2006.
Fatality associations as the basis for predictive models of fatalities in the Altamont Pass Wind
Resource Area. EEI/APLIC/PIER Workshop, 2006 Biologist Task Force and Avian Interaction with
Electric Facilities Meeting, Pleasanton, California, 28 April 2006.
Burrowing owl burrows and wind turbine collisions in the Altamont Pass Wind Resource Area. The
Wildlife Society - Western Section Annual Meeting, Sacramento, California, February 8, 2006.
Mitigation at wind farms. Workshop: Understanding and resolving bird and bat impacts. American
Wind Energy Association and Audubon Society. Los Angeles, CA. January 10 and 11, 2006.
Incorporating data from the California Wildlife Habitat Relationships (CWHR) system into an
impact assessment tool for birds near wind farms. Shawn Smallwood, Kevin Hunting, Marcus Yee,
Linda Spiegel, Monica Parisi. Workshop: Understanding and resolving bird and bat impacts.
American Wind Energy Association and Audubon Society. Los Angeles, CA. January 10 and 11,
2006.
Toward indicating threats to birds by California’s new wind farms. California Energy Commission,
Sacramento, May 26, 2005.
Avian collisions in the Altamont Pass. California Energy Commission, Sacramento, May 26, 2005.
Ecological solutions for avian collisions with wind turbines in the Altamont Pass Wind Resource
Area. EPRI Environmental Sector Council, Monterey, California, February 17, 2005.
Ecological solutions for avian collisions with wind turbines in the Altamont Pass Wind Resource
Area. The Wildlife Society—Western Section Annual Meeting, Sacramento, California, January 19,
2005.
Associations between avian fatalities and attributes of electric distribution poles in California. The
Wildlife Society - Western Section Annual Meeting, Sacramento, California, January 19, 2005.
Minimizing avian mortality in the Altamont Pass Wind Resources Area. UC Davis Wind Energy
Collaborative Forum, Palm Springs, California, December 14, 2004.
Selecting electric distribution poles for priority retrofitting to reduce raptor mortality. Raptor
Research Foundation Meeting, Bakersfield, California, November 10, 2004.
Responses of Fresno kangaroo rats to habitat improvements in an adaptive management framework.
Annual Meeting of the Society for Ecological Restoration, South Lake Tahoe, California, October
16, 2004.
Lessons learned from five years of avian mortality research at the Altamont Pass Wind Resources
Area in California. The Wildlife Society Annual Meeting, Calgary, Canada, September 2004.
The ecology and impacts of power generation at Altamont Pass. Sacramento Petroleum Association,
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Sacramento, California, August 18, 2004.
Burrowing owl mortality in the Altamont Pass Wind Resource Area. California Burrowing Owl
Consortium meeting, Hayward, California, February 7, 2004.
Burrowing owl mortality in the Altamont Pass Wind Resource Area. California Burrowing Owl
Symposium, Sacramento, November 2, 2003.
Raptor Mortality at the Altamont Pass Wind Resource Area. National Wind Coordinating
Committee, Washington, D.C., November 17, 2003.
Raptor Behavior at the Altamont Pass Wind Resource Area. Annual Meeting of the Raptor Research
Foundation, Anchorage, Alaska, September, 2003.
Raptor Mortality at the Altamont Pass Wind Resource Area. Annual Meeting of the Raptor
Research Foundation, Anchorage, Alaska, September, 2003.
California mountain lions. Ecological & Environmental Issues Seminar, Department of Biology,
California State University, Sacramento, November, 2000.
Intra- and inter-turbine string comparison of fatalities to animal burrow densities at Altamont Pass.
National Wind Coordinating Committee, Carmel, California, May, 2000.
Using a Geographic Positioning System (GPS) to map wildlife and habitat. Annual Meeting of the
Western Section of The Wildlife Society, Riverside, CA, January, 2000.
Suggested standards for science applied to conservation issues. Annual Meeting of the Western
Section of The Wildlife Society, Riverside, CA, January, 2000.
The indicators framework applied to ecological restoration in Yolo County, California. Society for
Ecological Restoration, September 25, 1999.
Ecological restoration in the context of animal social units and their habitat areas. Society for
Ecological Restoration, September 24, 1999.
Relating Indicators of Ecological Health and Integrity to Assess Risks to Sustainable Agriculture
and Native Biota. International Conference on Ecosystem Health, August 16, 1999.
A crosswalk from the Endangered Species Act to the HCP Handbook and real HCPs. Southern
California Edison, Co. and California Energy Commission, March 4-5, 1999.
Mountain lion track counts in California: Implications for Management. Ecological &
Environmental Issues Seminar, Department of Biological Sciences, California State University,
Sacramento, November 4, 1998.
“No Surprises” -- Lack of science in the HCP process. California Native Plant Society Annual
Conservation Conference, The Presidio, San Francisco, September 7, 1997.
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In Your Interest. A half hour weekly show aired on Channel 10 Television, Sacramento. In this
episode, I served on a panel of experts discussing problems with the implementation of the
Endangered Species Act. Aired August 31, 1997.
Spatial scaling of pocket gopher (Geomyidae) density. Southwestern Association of Naturalists 44th
Meeting, Fayetteville, Arkansas, April 10, 1997.
Estimating prairie dog and pocket gopher burrow volume. Southwestern Association of Naturalists
44th Meeting, Fayetteville, Arkansas, April 10, 1997.
Ten years of mountain lion track survey. Fifth Mountain Lion Workshop, San Diego, February 27,
1996.
Study and interpretive design effects on mountain lion density estimates. Fifth Mountain Lion
Workshop, San Diego, February 27, 1996.
Small animal control. Session moderator and speaker at the California Farm Conference,
Sacramento, California, Feb. 28, 1995.
Small animal control. Ecological Farming Conference, Asylomar, California, Jan. 28, 1995.
Habitat associations of the Swainson’s Hawk in the Sacramento Valley’s agricultural landscape.
1994 Raptor Research Foundation Meeting, Flagstaff, Arizona.
Alfalfa as wildlife habitat. Seed Industry Conference, Woodland, California, May 4, 1994.
Habitats and vertebrate pests: impacts and management. Managing Farmland to Bring Back Game
Birds and Wildlife to the Central Valley. Yolo County Resource Conservation District, U.C. Davis,
February 19, 1994.
Management of gophers and alfalfa as wildlife habitat. Orland Alfalfa Production Meeting and
Sacramento Valley Alfalfa Production Meeting, February 1 and 2, 1994.
Patterns of wildlife movement in a farming landscape. Wildlife and Fisheries Biology Seminar
Series: Recent Advances in Wildlife, Fish, and Conservation Biology, U.C. Davis, Dec. 6, 1993.
Alfalfa as wildlife habitat. California Alfalfa Symposium, Fresno, California, Dec. 9, 1993.
Management of pocket gophers in Sacramento Valley alfalfa. California Alfalfa Symposium,
Fresno, California, Dec. 8, 1993.
Association analysis of raptors in a farming landscape. Plenary speaker at Raptor Research
Foundation Meeting, Charlotte, North Carolina, Nov. 6, 1993.
Landscape strategies for biological control and IPM. Plenary speaker, International Conference on
Integrated Resource Management and Sustainable Agriculture, Beijing, China, Sept. 11, 1993.
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Landscape Ecology Study of Pocket Gophers in Alfalfa. Alfalfa Field Day, U.C. Davis, July 1993.
Patterns of wildlife movement in a farming landscape. Spatial Data Analysis Colloquium, U.C.
Davis, August 6, 1993.
Sound stewardship of wildlife. Veterinary Medicine Seminar: Ethics of Animal Use, U.C. Davis.
May 1993.
Landscape ecology study of pocket gophers in alfalfa. Five County Grower's Meeting, Tracy,
California. February 1993.
Turbulence and the community organizers: The role of invading species in ordering a turbulent
system, and the factors for invasion success. Ecology Graduate Student Association Colloquium,
U.C. Davis. May 1990.
Evaluation of exotic vertebrate pests. Fourteenth Vertebrate Pest Conference, Sacramento,
California. March 1990.
Analytical methods for predicting success of mammal introductions to North America. The Western
Section of the Wildlife Society, Hilo, Hawaii. February 1988.
A state-wide mountain lion track survey. Sacramento County Dept Parks and Recreation. April
1986.
The mountain lion in California. Davis Chapter of the Audubon Society. October 1985.
Ecology Graduate Student Seminars, U.C. Davis, 1985-1990: Social behavior of the mountain lion;
Mountain lion control; Political status of the mountain lion in California.
Other forms of Participation at Professional Meetings



Scientific Committee, Conference on Wind energy and Wildlife impacts, Berlin, Germany,
March 2015.



Scientific Committee, Conference on Wind energy and Wildlife impacts, Stockholm,
Sweden, February 2013.



Workshop co-presenter at Birds & Wind Energy Specialist Group (BAWESG) Information
sharing week, Bird specialist studies for proposed wind energy facilities in South Africa,
Endangered Wildlife Trust, Darling, South Africa, 3-7 October 2011.



Scientific Committee, Conference on Wind energy and Wildlife impacts, Trondheim,
Norway, 2-5 May 2011.



Chair of Animal Damage Management Session, The Wildlife Society, Annual Meeting,
Reno, Nevada, September 26, 2001.
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Chair of Technical Session: Human communities and ecosystem health: Comparing
perspectives and making connection. Managing for Ecosystem Health, International
Congress on Ecosystem Health, Sacramento, CA August 15-20, 1999.



Student Awards Committee, Annual Meeting of the Western Section of The Wildlife
Society, Riverside, CA, January, 2000.



Student Mentor, Annual Meeting of the Western Section of The Wildlife Society, Riverside,
CA, January, 2000.

Printed Mass Media
Smallwood, K.S., D. Mooney, and M. McGuinness. 2003. We must stop the UCD biolab now. OpEd to the Davis Enterprise.
Smallwood, K.S. 2002. Spring Lake threatens Davis. Op-Ed to the Davis Enterprise.
Smallwood, K.S. Summer, 2001. Mitigation of habitation. The Flatlander, Davis, California.
Entrikan, R.K. and K.S. Smallwood. 2000. Measure O: Flawed law would lock in new taxes. Op-Ed
to the Davis Enterprise.
Smallwood, K.S. 2000. Davis delegation lobbies Congress for Wildlife conservation. Op-Ed to the
Davis Enterprise.
Smallwood, K.S. 1998. Davis Visions. The Flatlander, Davis, California.
Smallwood, K.S. 1997. Last grab for Yolo’s land and water. The Flatlander, Davis, California.
Smallwood, K.S. 1997. The Yolo County HCP. Op-Ed to the Davis Enterprise.
Radio/Television
PBS News Hour,
FOX News, Energy in America: Dead Birds Unintended Consequence of Wind Power
Development, August 2011.
KXJZ Capital Public Radio -- Insight (Host Jeffrey Callison). Mountain lion attacks (with guest
Professor Richard Coss). 23 April 2009;
KXJZ Capital Public Radio -- Insight (Host Jeffrey Callison). Wind farm Rio Vista Renewable
Power. 4 September 2008;
KQED QUEST Episode #111. Bird collisions with wind turbines. 2007;
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KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: 1 hour. December 27, 2001;
KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: 1 hour. May 3, 2001;
KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: 1 hour. February 8, 2001;
KDVS Speaking in Tongues (host Ron Glick & Shawn Smallwood), California Energy Crisis: 1
hour. Jan. 25, 2001;
KDVS Speaking in Tongues (host Ron Glick), Headwaters Forest HCP: 1 hour. 1998;
Davis Cable Channel (host Gerald Heffernon), Burrowing owls in Davis: half hour. June, 2000;
Davis Cable Channel (hosted by Davis League of Women Voters), Measure O debate: 1 hour.
October, 2000;
KXTV 10, In Your Interest, The Endangered Species Act: half hour. 1997.

Reviews of Journal Papers (Scientific journals for whom I’ve provided peer review)
Journal

Journal

American Naturalist

Journal of Animal Ecology

Journal of Wildlife Management

Western North American Naturalist

Auk

Journal of Raptor Research

Biological Conservation

National Renewable Energy Lab reports

Canadian Journal of Zoology

Oikos

Ecosystem Health

The Prairie Naturalist

Environmental Conservation

Restoration Ecology

Environmental Management

Southwestern Naturalist

Functional Ecology

The Wildlife Society--Western Section Trans.

Journal of Zoology (London)

Proc. Int. Congress on Managing for Ecosystem Health

Journal of Applied Ecology

Transactions in GIS

Ecology

Tropical Ecology

Wildlife Society Bulletin

Peer J

Biological Control

The Condor

Committees
 Scientific Review Committee, Alameda County, Altamont Pass Wind Resource Area
 Ph.D. Thesis Committee, Steve Anderson, University of California, Davis
 MS Thesis Committee, Marcus Yee, California State University, Sacramento
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Other Professional Activities or Products
Testified in Federal Court in Denver during 2005 over the fate of radio-nuclides in the soil at Rocky
Flats Plant after exposure to burrowing animals. My clients won a judgment of $553,000,000. I
have also testified in many other cases of litigation under CEQA, NEPA, the Warren-Alquist
Act, and other environmental laws. My clients won most of the cases for which I testified.
Testified before Environmental Review Tribunals in Ontario, Canada regarding proposed White
Pines, Amherst Island, and Fairview Wind Energy projects.
Testified in Skamania County Hearing in 2009 on the potential impacts of zoning the County for
development of wind farms and hazardous waste facilities.
Testified in deposition in 2007 in the case of O’Dell et al. vs. FPL Energy in Houston, Texas.
Testified in Klickitat County Hearing in 2006 on the potential impacts of the Windy Point Wind
Farm.
Memberships in Professional Societies
The Wildlife Society
Raptor Research Foundation
Honors and Awards
Fulbright Research Fellowship to Indonesia, 1987
J.G. Boswell Full Academic Scholarship, 1981 college of choice
Certificate of Appreciation, The Wildlife Society—Western Section, 2000, 2001
Northern California Athletic Association Most Valuable Cross Country Runner, 1984
American Legion Award, Corcoran High School, 1981, and John Muir Junior High, 1977
CIF Section Champion, Cross Country in 1978
CIF Section Champion, Track & Field 2 mile run in 1981
National Junior Record, 20 kilometer run, 1982
National Age Group Record, 1500 meter run, 1978
Community Activities
District 64 Little League Umpire, 2003-2007
Dixon Little League Umpire, 2006-07
Davis Little League Chief Umpire and Board member, 2004-2005
Davis Little League Safety Officer, 2004-2005
Davis Little League Certified Umpire, 2002-2004
Davis Little League Scorekeeper, 2002
Davis Visioning Group member
Petitioner for Writ of Mandate under the California Environmental Quality Act against City
of Woodland decision to approve the Spring Lake Specific Plan, 2002
Served on campaign committees for City Council candidates
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Representative Clients/Funders
Law Offices of Stephan C. Volker
Blum Collins, LLP
Eric K. Gillespie Professional Corporation
Law Offices of Berger & Montague
Lozeau | Drury LLP
Law Offices of Roy Haber
Law Offices of Edward MacDonald
Law Office of John Gabrielli
Law Office of Bill Kopper
Law Office of Donald B. Mooney
Law Office of Veneruso & Moncharsh
Law Office of Steven Thompson
Law Office of Brian Gaffney
California Wildlife Federation
Defenders of Wildlife
Sierra Club
National Endangered Species Network
Spirit of the Sage Council
The Humane Society
Hagens Berman LLP
Environmental Protection Information Center
Goldberg, Kamin & Garvin, Attorneys at Law
Californians for Renewable Energy (CARE)
Seatuck Environmental Association
Friends of the Columbia Gorge, Inc.
Save Our Scenic Area
Alliance to Protect Nantucket Sound
Friends of the Swainson’s Hawk
Alameda Creek Alliance
Center for Biological Diversity
California Native Plant Society
Endangered Wildlife Trust
and BirdLife South Africa
AquAlliance
Oregon Natural Desert Association
Save Our Sound
G3 Energy and Pattern Energy
Emerald Farms
Pacific Gas & Electric Co.
Southern California Edison Co.
Georgia-Pacific Timber Co.
Northern Territories Inc.
David Magney Environmental Consulting
Wildlife History Foundation
NextEra Energy Resources, LLC
Ogin, Inc.
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EDF Renewables
National Renewable Energy Lab
Altamont Winds LLC
Salka Energy
Comstocks Business (magazine)
BioResource Consultants
Tierra Data
Black and Veatch
Terry Preston, Wildlife Ecology Research Center
EcoStat, Inc.
US Navy
US Department of Agriculture
US Forest Service
US Fish & Wildlife Service
US Department of Justice
California Energy Commission
California Office of the Attorney General
California Department of Fish & Wildlife
California Department of Transportation
California Department of Forestry
California Department of Food & Agriculture
Ventura County Counsel
County of Yolo
Tahoe Regional Planning Agency
Sustainable Agriculture Research & Education Program
Sacramento-Yolo Mosquito and Vector Control District
East Bay Regional Park District
County of Alameda
Don & LaNelle Silverstien
Seventh Day Adventist Church
Escuela de la Raza Unida
Susan Pelican and Howard Beeman
Residents Against Inconsistent Development, Inc.
Bob Sarvey
Mike Boyd
Hillcroft Neighborhood Fund
Joint Labor Management Committee, Retail Food Industry
Lisa Rocca
Kevin Jackson
Dawn Stover and Jay Letto
Nancy Havassy
Catherine Portman (for Brenda Cedarblade)
Ventus Environmental Solutions, Inc.
Panorama Environmental, Inc.
Adams Broadwell Professional Corporation
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Representative special-status species experience
Common name
Species name
Field experience
California red-legged frog
Rana aurora draytonii
Foothill yellow-legged frog
Rana boylii
Western spadefoot
Spea hammondii
California tiger salamander
Ambystoma californiense
Coast range newt
Taricha torosa torosa
Blunt-nosed leopard lizard
Gambelia sila
California horned lizard
Phrynosoma coronatum frontale
Western pond turtle
Clemmys marmorata
San Joaquin kit fox
Vulpes macrotis mutica
Sumatran tiger
Panthera tigris
Mountain lion
Puma concolor californicus
Point Arena mountain beaver
Aplodontia rufa nigra
Giant kangaroo rat
Dipodomys ingens
San Joaquin kangaroo rat
Dipodomys nitratoides
Monterey dusky-footed woodrat Neotoma fuscipes luciana
Salt marsh harvest mouse
Reithrodontomys raviventris
Salinas harvest mouse
Reithrodontomys megalotus
distichlus
Bats
California clapper rail
Rallus longirostris
Golden eagle
Aquila chrysaetos
Swainson’s hawk
Buteo swainsoni
Northern harrier
Circus cyaeneus
White-tailed kite
Elanus leucurus
Loggerhead shrike
Lanius ludovicianus
Least Bell’s vireo
Vireo bellii pusillus
Willow flycatcher
Empidonax traillii extimus
Burrowing owl
Athene cunicularia hypugia
Valley elderberry longhorn
Desmocerus californicus
beetle
dimorphus
Analytical
Arroyo southwestern toad
Bufo microscaphus californicus
Giant garter snake
Thamnophis gigas
Northern goshawk
Accipiter gentilis
Northern spotted owl
Strix occidentalis
Alameda whipsnake
Masticophis lateralis
euryxanthus
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Description
Protocol searches; Many detections
Presence surveys; Many detections
Presence surveys; Few detections
Protocol searches; Many detections
Searches and multiple detections
Detected in San Luis Obispo County
Searches; Many detections
Searches; Many detections
Protocol searches; detections
Track surveys in Sumatra
Research and publications
Remote camera operation
Detected in Cholame Valley
Monitoring & habitat restoration
Non-target captures and mapping of dens
Habitat assessment, monitoring
Captures; habitat assessment
Thermal imaging surveys
Surveys and detections
Numerical & behavioral surveys
Numerical & behavioral surveys
Numerical & behavioral surveys
Numerical & behavioral surveys
Large area surveys
Detected in Monterey County
Research at Sierra Nevada breeding sites
Numerical & behavioral surveys
Monitored success of relocation and habitat
restoration
Research and report.
Research and publication
Research and publication
Research and reports
Expert testimony

EXHIBIT C

2656 29th Street, Suite 201
Santa Monica, CA 90405
Matt Hagemann, P.G, C.Hg.
(949) 887-9013
mhagemann@swape.com

July 1, 2019
Kyle C. Jones
Adams Broadwell Joseph & Cardozo
520 Capitol Mall, Suite 350
Sacramento, CA 95814

Subject:
Comments on the Campo Wind Project with Boulder Brush Facilities
Dear Mr. Jones,
We have reviewed the May 2019 Environmental Impact Statement (EIS) for the Campo Wind Project
with Boulder Brush Facilities (“Project”). A portion of the Project, referred to as the Campo Wind
Facilities, will be constructed within a corridor of 2,200 acres on the Campo Indian Reservation
(“Reservation”) and the other portion of the Project, referred to as the Boulder Brush Facilities, will be
located on an approximately 500-acre corridor off-reservation in the County of San Diego (“County”).
The Project proposes to construct and operate a 252-megawatt (MW) wind farm with 60 wind turbines,
3 meteorological towers, a 1.5-acre parking and storage area, an 8.5-mile, 230 kilovolt (kV) gen-tie line,
collector substation, and 15 miles of new road.

G-262

Our review concludes that the EIS fails to adequately evaluate the Project’s Hazards and Hazardous
Waste impacts. An updated EIS should be prepared to adequately assess and mitigate the potential
hazard-related impacts the Project may have on the surrounding environment.

G-263

Hazards and Hazardous Waste
 

The EIS fails to consider the potential for Project construction to increase the incidence of Valley Fever, a
disease that can be caused by inhalation of spores of a soil-dwelling fungus. The impact of Valley Fever
on workers constructing large, industrial-scale solar projects was documented in a study examining a
period from October 2011 through April 2014, during which 44 California solar construction workers
were diagnosed with symptom onset.1 An updated EIS must be prepared to evaluate Valley Fever
impacts resulting from Project construction.

Coccidioidomycosis among Workers Constructing Solar Power Farms, California, USA, 2011–2014,
http://wwwnc.cdc.gov/eid/article/21/11/15-0129_article

1

1

G-264

G-265

According to the Center for Infectious Diseases, the rate of incidence in 2011 for San Diego County were
approximately 0.1 to 19.9 cases of Valley Fever for every 100,000 people (see excerpt below).2

G-266

Despite the ready availability of this information, the Applicant fails to mention how soil disturbing
activity conducted during Project construction and operation might increase the incidence of Valley
Fever in workers and the public.
Valley Fever is caused by inhaling the spores of a soil-dwelling fungus, Coccidioides immitis.3 The spores
become airborne when infected soils are disturbed during construction activities, agricultural
operations, dust storms, or during earthquakes. A 2012 study documented that between 1990 and
2008, more than 3,000 people died in the United States from Valley Fever with about half of those
incidences occurring in California.4 In recent years, reported Valley Fever cases in the southwestern
United States have increased dramatically.5

https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/Soitec-Documents/Final-EIRFiles/references/rtcref/ch9.0/rtcrefaletters/O10%202014-12-19_CaliforniaDepartmentofPublicHealth2013.pdf
3
http://www.cdc.gov/fungal/diseases/coccidioidomycosis/definition.html
4
Jennifer Y. Huang, Benjamin Bristow, Shira Shafir, and Frank Sorvillo, Coccidioidomycosis-associated Deaths,
United States, 1990–2008; http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3559166/
5
Center for Disease Control; Fungal Pneumonia: A Silent Epidemic, Coccidioidomycosis (Valley Fever);
http://www.cdc.gov/fungal/pdf/cocci-fact-sheet-sw-us-508c.pdf
2

2

No known cure exists for the disease and there is no vaccine.6 Common symptoms of Valley Fever
include fatigue, fever, cough, headaches, breathing difficulties, rash, muscle aches, and joint pain.
Advanced symptoms are marked by chronic pneumonia, meningitis, skin lesions and bone or joint
infections. Pneumonia stemming from Valley Fever becomes evident 13 weeks after infection.7
Project construction and operation will generate dust which is one of the primary routes of exposure for
contracting Valley Fever.8 According to Google Earth, the nearest sensitive receptors are located
immediately south of the Project site. Residents at that location and other nearby receptor locations
may be exposed to dust during construction. Construction workers are also susceptible to contracting
Valley Fever and, as stated, are one of the most at-risk populations.9

G-266
Cont.

G-267
G-268
G-269

The disease is debilitating and prevents those who have contracted Valley Fever from working.10 The
longest period of disability from occupational exposure in California is to construction workers, with 62%
of the reported cases resulting in over 60 days of lost work.11 Another study estimated the average
hospital stay for each non-construction work-related case of coccidioidomycosis at 35 days.12

G-270

The potentially exposed population is much larger than construction workers on or adjacent to the
Project site because dust generated during Project construction will carry the very small spores –
0.002-0.005 millimeters in diameter – into other areas, potentially exposing large segments of the
public.13,14

G-271

http://www.cdc.gov/fungal/diseases/coccidioidomycosis/risk-prevention.html.
See, e.g., Lisa Valdivia, David Nix, Mark Wright, Elizabeth Lindberg, Timothy Fagan, Donald Lieberman, Prien
Stoffer, Neil M. Ampel, and John N. Galgiani, Coccidioidomycosis as a Common Cause of Community-acquired
Pneumonia, Emerging Infectious Diseases, v. 12, no. 6, June 2006; http://europepmc.org/articles/PMC3373055.
8
Rafael Laniado-Laborin, Expanding Understanding of Epidemiology of Coccidioidomycosis in the Western
Hemisphere, Ann. N.Y. Acad. Sci., v. 111, 2007, pp. 20-22;
Frederick S. Fisher, Mark W. Bultman, Suzanne M. Johnson, Demosthenes Pappagianis, and Erik Zaborsky
Coccidioides Niches and Habitat Parameters in the Southwestern United States, a Matter of Scale, Ann. N.Y. Acad.
Sci., No. 1111, 2007, pp. 47-72 (“All of the examined soil locations are noteworthy as generally 50% of the
individuals who were exposed to the dust or were excavating dirt at the sites were infected.”)
9
Lawrence L. Schmelzer and R. Tabershaw, Exposure Factors in Occupational Coccidioidomycosis, Am. J. Public
Health Nations Health, v. 58, no. 1, 1968, pp. 107-113, Table 3;
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1228046/?page=1
10
Frank E. Swatek, Ecology of Coccidioides Immitis, Mycopathologia et Mycologia Applicata, V. 40, Nos. 1-2, pp. 312, 1970.
11
Schmelzer and Tabershaw, 1968, Table 4.
12
Demosthenes Pappagianis and Hans Einstein, Tempest from Tehachapi Takes Toll or Coccidioides Conveyed Aloft
and Afar, West J. Med., v. 129, Dec. 1978, pp. 527-530;
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1238466/pdf/westjmed00256-0079.pdf.
13
Schmelzer and Tabershaw, 1968, p. 110; Pappagianis and Einstein, 1978.
14
Pappagianis and Einstein, 1978, p. 527 (“The northern areas were not directly affected by the ground level
windstorm that had struck Kern County but the dust was lifted to several thousand feet elevation and, borne on
high currents, the soil and arthrospores along with some moisture were gently deposited on sidewalks and
automobiles as “a mud storm” that vexed the residents of much of California.” The storm originating in Kern
County, for example, had major impacts in the San Francisco Bay Area and Sacramento).
6
7
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Figure 4: Size of cocci spores compared to soil particles (in mm)
(from: Fisher et al., 2007, Fig. 3)
Valley Fever spores have been documented to travel as far as 500 miles.15 Thus, dust raised during
construction could potentially expose a large number of people located miles away from the Project
site.
The EIS does not propose any dust mitigation measures. An updated EIS should be prepared to
incorporate Valley Fever-specific mitigation measures such as the following.
The California Departments of Public Health and Industrial Relations recommends:16
1. Determine if the worksite is in an area where Valley Fever is consistently present. Check with
your local health department to determine whether cases have been known to occur in the
proximity of your work area.
2. Encourage workers to report respiratory symptoms that last more than a week to a crew leader,
foreman, or supervisor.
3. Suspend work during heavy wind or dust storms and minimize amount of soil disturbed.
4. Make sure workers keep the windows closed in heavy construction equipment and equip with
high efficiency particulate air (HEPA) filters. Two-way radios can be used for communication so
that the windows can remain closed but allow communication with other workers.
5. When digging a trench or fire line or performing other soil-disturbing tasks, position workers
upwind when possible.
6. Place sleeping quarters and dining halls away from sources of dust, such as roadways.
7. Provide NIOSH-approved respiratory protection with particulate filters rated as N95, N99, N100,
P100, or HEPA. Household materials such as washcloths, bandanas, and handkerchiefs do not
protect workers from breathing in dust and spores. Respirators for employees must be used
within a Cal/OSHA compliant respiratory protection program that covers all respirator wearers
and includes medical clearance to wear a respirator, fit testing, training, and procedures for
cleaning and maintaining respirators. Different classes of respirators provide different levels of
protection according to their Assigned Protection Factor (see table below). Powered airpurifying respirators have a battery-powered blower that pulls air in through filters to clean it
David Filip and Sharon Filip, Valley Fever Epidemic, Golden Phoenix Books, 2008, p. 24.
California Department of Public Health and California Department of Industrial Relations, Hazard Evaluation
System & Information Service, Preventing Work-Related Coccidioidomycosis (Valley Fever), June 2013; available at
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/HESIS/CDPH%20Document%20Library/CocciFact.pdf
15
16
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before delivering it to the wearer’s breathing zone. PAPRs will provide a high level of worker
protection, with an APF of 25 or 1000 depending on the model. When PAPRs are not available,
provide a well-fitted NIOSH-approved full-face or half-mask respirator with particulate filters.

G-273
Cont.

Fit-tested half-mask or filtering face-piece respirators are expected to reduce exposure by 90%.
However, allowing about 10% face-seal leakage can result in an unacceptable risk of infection when
digging where Valley Fever spores are present.
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Other studies have developed additional recommendations to minimize the incidence of Valley Fever.
The U.S. Geological Survey (USGS) has developed recommendations to protect geological field workers
in endemic areas.17 An occupational study of Valley Fever in California workers also developed
recommendations to protect those working and living in endemic areas.18 These two sources identified
the following measures that should be incorporated into an updated EIS:
1.
2.
3.
4.
5.
6.

7.

17
18

Pre-test soils to determine if each work location is within an endemic area.
Implement a vigorous program of medical surveillance.
Implement aggressive enforcement of respiratory use where exposures from manual digging
are involved.
Test all potential employees for previous infection to identify the immune population and
assign immune workers to operations involving known heavy exposures.
Hire resident labor whenever available, particularly for heavy dust exposure work.
All workers in endemic areas should use dust masks to protect against inhalation of particles
as small as 0.4 microns. Mustaches or beards may prevent a mask from making an airtight
seal against the fact and thus should be discouraged.
Establish a medical program, including skin tests on all new employees, retesting of
susceptible employees, prompt treatment of respiratory illness in susceptible employees;

Fisher et al., 2000.
Schmelzer and Tabershaw, 1968, pp. 111 - 113.
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periodic medical examination or interview to discover a history of low grade or subclinical
infection, including repeated skin testing of susceptible employees.
Implementation of these mitigation measures is feasible and would significantly reduce public health
impacts. An updated EIS must be prepared to acknowledge the potential for a construction-related
increase in Valley Fever incidences. The EIS should evaluate this potentially significant impact and
include a full range of mitigation measures to reduce the incidence of Valley Fever in workers, visitors,
and nearby residents.
SWAPE has received limited discovery regarding this project. Additional information may become
available in the future; thus, we retain the right to revise or amend this report when additional
information becomes available. Our professional services have been performed using that degree of
care and skill ordinarily exercised, under similar circumstances, by reputable environmental consultants
practicing in this or similar localities at the time of service. No other warranty, expressed or implied, is
made as to the scope of work, work methodologies and protocols, site conditions, analytical testing
results, and findings presented. This report reflects efforts which were limited to information that was
reasonably accessible at the time of the work, and may contain informational gaps, inconsistencies, or
otherwise be incomplete due to the unavailability or uncertainty of information obtained or provided by
third parties.
Sincerely,

Matt Hagemann, P.G., C.Hg.

Kaitlyn Heck
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1640 5th St.., Suite 204 Santa
Santa Monica, California 90401
Tel: (949) 887‐9013
Email: mhagemann@swape.com

Matthew F. Hagemann, P.G., C.Hg., QSD, QSP
Geologic and Hydrogeologic Characterization
Industrial Stormwater Compliance
Investigation and Remediation Strategies
Litigation Support and Testifying Expert
CEQA Review
Education:
M.S. Degree, Geology, California State University Los Angeles, Los Angeles, CA, 1984.
B.A. Degree, Geology, Humboldt State University, Arcata, CA, 1982.
Professional Certifications:
California Professional Geologist
California Certified Hydrogeologist
Qualified SWPPP Developer and Practitioner
Professional Experience:
Matt has 25 years of experience in environmental policy, assessment and remediation. He spent nine
years with the U.S. EPA in the RCRA and Superfund programs and served as EPA’s Senior Science
Policy Advisor in the Western Regional Office where he identified emerging threats to groundwater from
perchlorate and MTBE. While with EPA, Matt also served as a Senior Hydrogeologist in the oversight of
the assessment of seven major military facilities undergoing base closure. He led numerous enforcement
actions under provisions of the Resource Conservation and Recovery Act (RCRA) while also working
with permit holders to improve hydrogeologic characterization and water quality monitoring.
Matt has worked closely with U.S. EPA legal counsel and the technical staff of several states in the
application and enforcement of RCRA, Safe Drinking Water Act and Clean Water Act regulations. Matt
has trained the technical staff in the States of California, Hawaii, Nevada, Arizona and the Territory of
Guam in the conduct of investigations, groundwater fundamentals, and sampling techniques.
Positions Matt has held include:
•
•
•

Founding Partner, Soil/Water/Air Protection Enterprise (SWAPE) (2003 – present);
Geology Instructor, Golden West College, 2010 – 2014;
Senior Environmental Analyst, Komex H2O Science, Inc. (2000 ‐‐ 2003);

•
•
•
•
•
•
•

Executive Director, Orange Coast Watch (2001 – 2004);
Senior Science Policy Advisor and Hydrogeologist, U.S. Environmental Protection Agency (1989–
1998);
Hydrogeologist, National Park Service, Water Resources Division (1998 – 2000);
Adjunct Faculty Member, San Francisco State University, Department of Geosciences (1993 –
1998);
Instructor, College of Marin, Department of Science (1990 – 1995);
Geologist, U.S. Forest Service (1986 – 1998); and
Geologist, Dames & Moore (1984 – 1986).

Senior Regulatory and Litigation Support Analyst:
With SWAPE, Matt’s responsibilities have included:
•

•
•
•
•
•
•
•

•
•
•

Lead analyst and testifying expert in the review of over 100 environmental impact reports
since 2003 under CEQA that identify significant issues with regard to hazardous waste, water
resources, water quality, air quality, Valley Fever, greenhouse gas emissions, and geologic
hazards. Make recommendations for additional mitigation measures to lead agencies at the
local and county level to include additional characterization of health risks and
implementation of protective measures to reduce worker exposure to hazards from toxins
and Valley Fever.
Stormwater analysis, sampling and best management practice evaluation at industrial facilities.
Manager of a project to provide technical assistance to a community adjacent to a former
Naval shipyard under a grant from the U.S. EPA.
Technical assistance and litigation support for vapor intrusion concerns.
Lead analyst and testifying expert in the review of environmental issues in license applications
for large solar power plants before the California Energy Commission.
Manager of a project to evaluate numerous formerly used military sites in the western U.S.
Manager of a comprehensive evaluation of potential sources of perchlorate contamination in
Southern California drinking water wells.
Manager and designated expert for litigation support under provisions of Proposition 65 in the
review of releases of gasoline to sources drinking water at major refineries and hundreds of gas
stations throughout California.
Expert witness on two cases involving MTBE litigation.
Expert witness and litigation support on the impact of air toxins and hazards at a school.
Expert witness in litigation at a former plywood plant.

With Komex H2O Science Inc., Matt’s duties included the following:
•
•
•
•

•

Senior author of a report on the extent of perchlorate contamination that was used in testimony
by the former U.S. EPA Administrator and General Counsel.
Senior researcher in the development of a comprehensive, electronically interactive chronology
of MTBE use, research, and regulation.
Senior researcher in the development of a comprehensive, electronically interactive chronology
of perchlorate use, research, and regulation.
Senior researcher in a study that estimates nationwide costs for MTBE remediation and drinking
water treatment, results of which were published in newspapers nationwide and in testimony
against provisions of an energy bill that would limit liability for oil companies.
Research to support litigation to restore drinking water supplies that have been contaminated by
MTBE in California and New York.
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•
•

Expert witness testimony in a case of oil production‐related contamination in Mississippi.
Lead author for a multi‐volume remedial investigation report for an operating school in Los
Angeles that met strict regulatory requirements and rigorous deadlines.

•

Development of strategic approaches for cleanup of contaminated sites in consultation with
clients and regulators.

Executive Director:
As Executive Director with Orange Coast Watch, Matt led efforts to restore water quality at Orange
County beaches from multiple sources of contamination including urban runoff and the discharge of
wastewater. In reporting to a Board of Directors that included representatives from leading Orange
County universities and businesses, Matt prepared issue papers in the areas of treatment and disinfection
of wastewater and control of the discharge of grease to sewer systems. Matt actively participated in the
development of countywide water quality permits for the control of urban runoff and permits for the
discharge of wastewater. Matt worked with other nonprofits to protect and restore water quality, including
Surfrider, Natural Resources Defense Council and Orange County CoastKeeper as well as with business
institutions including the Orange County Business Council.
Hydrogeology:
As a Senior Hydrogeologist with the U.S. Environmental Protection Agency, Matt led investigations to
characterize and cleanup closing military bases, including Mare Island Naval Shipyard, Hunters Point
Naval Shipyard, Treasure Island Naval Station, Alameda Naval Station, Moffett Field, Mather Army
Airfield, and Sacramento Army Depot. Specific activities were as follows:
•

•
•

Led efforts to model groundwater flow and contaminant transport, ensured adequacy of
monitoring networks, and assessed cleanup alternatives for contaminated sediment, soil, and
groundwater.
Initiated a regional program for evaluation of groundwater sampling practices and laboratory
analysis at military bases.
Identified emerging issues, wrote technical guidance, and assisted in policy and regulation
development through work on four national U.S. EPA workgroups, including the Superfund
Groundwater Technical Forum and the Federal Facilities Forum.

At the request of the State of Hawaii, Matt developed a methodology to determine the vulnerability of
groundwater to contamination on the islands of Maui and Oahu. He used analytical models and a GIS to
show zones of vulnerability, and the results were adopted and published by the State of Hawaii and
County of Maui.
As a hydrogeologist with the EPA Groundwater Protection Section, Matt worked with provisions of the
Safe Drinking Water Act and NEPA to prevent drinking water contamination. Specific activities included
the following:
•
•

Received an EPA Bronze Medal for his contribution to the development of national guidance for
the protection of drinking water.
Managed the Sole Source Aquifer Program and protected the drinking water of two communities
through designation under the Safe Drinking Water Act. He prepared geologic reports,
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•

conducted public hearings, and responded to public comments from residents who were very
concerned about the impact of designation.
Reviewed a number of Environmental Impact Statements for planned major developments,
including large hazardous and solid waste disposal facilities, mine reclamation, and water
transfer.

Matt served as a hydrogeologist with the RCRA Hazardous Waste program. Duties were as follows:
•
•
•

•

Supervised the hydrogeologic investigation of hazardous waste sites to determine compliance
with Subtitle C requirements.
Reviewed and wrote ʺpart Bʺ permits for the disposal of hazardous waste.
Conducted RCRA Corrective Action investigations of waste sites and led inspections that formed
the basis for significant enforcement actions that were developed in close coordination with U.S.
EPA legal counsel.
Wrote contract specifications and supervised contractor’s investigations of waste sites.

With the National Park Service, Matt directed service‐wide investigations of contaminant sources to
prevent degradation of water quality, including the following tasks:
•
•
•
•
•
•

•

Applied pertinent laws and regulations including CERCLA, RCRA, NEPA, NRDA, and the
Clean Water Act to control military, mining, and landfill contaminants.
Conducted watershed‐scale investigations of contaminants at parks, including Yellowstone and
Olympic National Park.
Identified high‐levels of perchlorate in soil adjacent to a national park in New Mexico
and advised park superintendent on appropriate response actions under CERCLA.
Served as a Park Service representative on the Interagency Perchlorate Steering Committee, a
national workgroup.
Developed a program to conduct environmental compliance audits of all National Parks while
serving on a national workgroup.
Co‐authored two papers on the potential for water contamination from the operation of personal
watercraft and snowmobiles, these papers serving as the basis for the development of nation‐
wide policy on the use of these vehicles in National Parks.
Contributed to the Federal Multi‐Agency Source Water Agreement under the Clean Water
Action Plan.

Policy:
Served senior management as the Senior Science Policy Advisor with the U.S. Environmental Protection
Agency, Region 9. Activities included the following:
•

•

•
•

•

Advised the Regional Administrator and senior management on emerging issues such as the
potential for the gasoline additive MTBE and ammonium perchlorate to contaminate drinking
water supplies.
Shaped EPA’s national response to these threats by serving on workgroups and by contributing
to guidance, including the Office of Research and Development publication, Oxygenates in
Water: Critical Information and Research Needs.
Improved the technical training of EPAʹs scientific and engineering staff.
Earned an EPA Bronze Medal for representing the region’s 300 scientists and engineers in
negotiations with the Administrator and senior management to better integrate scientific
principles into the policy‐making process.
Established national protocol for the peer review of scientific documents.
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Geology:
With the U.S. Forest Service, Matt led investigations to determine hillslope stability of areas proposed for
timber harvest in the central Oregon Coast Range. Specific activities were as follows:
•
•
•

Mapped geology in the field, and used aerial photographic interpretation and mathematical
models to determine slope stability.
Coordinated his research with community members who were concerned with natural resource
protection.
Characterized the geology of an aquifer that serves as the sole source of drinking water for the
city of Medford, Oregon.

As a consultant with Dames and Moore, Matt led geologic investigations of two contaminated sites (later
listed on the Superfund NPL) in the Portland, Oregon, area and a large hazardous waste site in eastern
Oregon. Duties included the following:
•
•
•

Supervised year‐long effort for soil and groundwater sampling.
Conducted aquifer tests.
Investigated active faults beneath sites proposed for hazardous waste disposal.

Teaching:
From 1990 to 1998, Matt taught at least one course per semester at the community college and university
levels:
•

•
•

At San Francisco State University, held an adjunct faculty position and taught courses in
environmental geology, oceanography (lab and lecture), hydrogeology, and groundwater
contamination.
Served as a committee member for graduate and undergraduate students.
Taught courses in environmental geology and oceanography at the College of Marin.

Matt tau g h t physical geology (lecture and lab and introductory geology at Golden West College in
Huntington Beach, California from 2010 to 2014.
Invited Testimony, Reports, Papers and Presentations:
Hagemann, M.F., 2008. Disclosure of Hazardous Waste Issues under CEQA. Presentation to the Public
Environmental Law Conference, Eugene, Oregon.
Hagemann, M.F., 2008. Disclosure of Hazardous Waste Issues under CEQA. Invited presentation to U.S.
EPA Region 9, San Francisco, California.
Hagemann, M.F., 2005. Use of Electronic Databases in Environmental Regulation, Policy Making and
Public Participation. Brownfields 2005, Denver, Coloradao.
Hagemann, M.F., 2004. Perchlorate Contamination of the Colorado River and Impacts to Drinking Water
in Nevada and the Southwestern U.S. Presentation to a meeting of the American Groundwater Trust, Las
Vegas, NV (served on conference organizing committee).
Hagemann, M.F., 2004. Invited testimony to a California Senate committee hearing on air toxins at
schools in Southern California, Los Angeles.
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Brown, A., Farrow, J., Gray, A. and Hagemann, M., 2004. An Estimate of Costs to Address MTBE
Releases from Underground Storage Tanks and the Resulting Impact to Drinking Water Wells.
Presentation to the Ground Water and Environmental Law Conference, National Groundwater
Association.
Hagemann, M.F., 2004. Perchlorate Contamination of the Colorado River and Impacts to Drinking Water
in Arizona and the Southwestern U.S. Presentation to a meeting of the American Groundwater Trust,
Phoenix, AZ (served on conference organizing committee).
Hagemann, M.F., 2003. Perchlorate Contamination of the Colorado River and Impacts to Drinking Water
in the Southwestern U.S. Invited presentation to a special committee meeting of the National Academy
of Sciences, Irvine, CA.
Hagemann, M.F., 2003. Perchlorate Contamination of the Colorado River. Invited presentation to a
tribal EPA meeting, Pechanga, CA.
Hagemann, M.F., 2003. Perchlorate Contamination of the Colorado River. Invited presentation to a
meeting of tribal repesentatives, Parker, AZ.
Hagemann, M.F., 2003. Impact of Perchlorate on the Colorado River and Associated Drinking Water
Supplies. Invited presentation to the Inter‐Tribal Meeting, Torres Martinez Tribe.
Hagemann, M.F., 2003. The Emergence of Perchlorate as a Widespread Drinking Water Contaminant.
Invited presentation to the U.S. EPA Region 9.
Hagemann, M.F., 2003. A Deductive Approach to the Assessment of Perchlorate Contamination. Invited
presentation to the California Assembly Natural Resources Committee.
Hagemann, M.F., 2003. Perchlorate: A Cold War Legacy in Drinking Water. Presentation to a meeting of
the National Groundwater Association.
Hagemann, M.F., 2002. From Tank to Tap: A Chronology of MTBE in Groundwater. Presentation to a
meeting of the National Groundwater Association.
Hagemann, M.F., 2002. A Chronology of MTBE in Groundwater and an Estimate of Costs to Address
Impacts to Groundwater. Presentation to the annual meeting of the Society of Environmental
Journalists.
Hagemann, M.F., 2002. An Estimate of the Cost to Address MTBE Contamination in Groundwater
(and Who Will Pay). Presentation to a meeting of the National Groundwater Association.
Hagemann, M.F., 2002. An Estimate of Costs to Address MTBE Releases from Underground Storage
Tanks and the Resulting Impact to Drinking Water Wells. Presentation to a meeting of the U.S. EPA and
State Underground Storage Tank Program managers.
Hagemann, M.F., 2001. From Tank to Tap: A Chronology of MTBE in Groundwater. Unpublished
report.
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Hagemann, M.F., 2001. Estimated Cleanup Cost for MTBE in Groundwater Used as Drinking Water.
Unpublished report.
Hagemann, M.F., 2001. Estimated Costs to Address MTBE Releases from Leaking Underground Storage
Tanks. Unpublished report.
Hagemann, M.F., and VanMouwerik, M., 1999.

Potential W a t e r Quality Concerns Related

to Snowmobile Usage. Water Resources Division, National Park Service, Technical Report.
VanMouwerik, M. and Hagemann, M.F. 1999, Water Quality Concerns Related to Personal Watercraft
Usage. Water Resources Division, National Park Service, Technical Report.
Hagemann, M.F., 1999, Is Dilution the Solution to Pollution in National Parks? The George Wright
Society Biannual Meeting, Asheville, North Carolina.
Hagemann, M.F., 1997, The Potential for MTBE to Contaminate Groundwater. U.S. EPA Superfund
Groundwater Technical Forum Annual Meeting, Las Vegas, Nevada.
Hagemann, M.F., and Gill, M., 1996, Impediments to Intrinsic Remediation, Moffett Field Naval Air
Station, Conference on Intrinsic Remediation of Chlorinated Hydrocarbons, Salt Lake City.
Hagemann, M.F., Fukunaga, G.L., 1996, The Vulnerability of Groundwater to Anthropogenic
Contaminants on the Island of Maui, Hawaii. Hawaii Water Works Association Annual Meeting, Maui,
October 1996.
Hagemann, M. F., Fukanaga, G. L., 1996, Ranking Groundwater Vulnerability in Central Oahu,
Hawaii. Proceedings, Geographic Information Systems in Environmental Resources Management, Air
and Waste Management Association Publication VIP‐61.
Hagemann, M.F., 1994. Groundwater C h a r a c t e r i z a t i o n a n d C l e a n u p a t Closing Military Bases
in California. Proceedings, California Groundwater Resources Association Meeting.
Hagemann, M.F. and Sabol, M.A., 1993. Role of the U.S. EPA in the High Plains States Groundwater
Recharge Demonstration Program. Proceedings, Sixth Biennial Symposium on the Artificial Recharge of
Groundwater.
Hagemann, M.F., 1993. U.S. EPA Policy on the Technical Impracticability of the Cleanup of DNAPL‐
contaminated Groundwater. California Groundwater Resources Association Meeting.
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Hagemann, M.F., 1992. Dense Nonaqueous Phase Liquid Contamination of Groundwater: An Ounce of
Prevention... Proceedings, Association of Engineering Geologists Annual Meeting, v. 35.
Other Experience:
Selected as subject matter expert for the California Professional Geologist licensing examination, 2009‐
2011.
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SOIL WATER AIR PROTECTION ENTERPRISE
2656 29th Street, Suite 201
Santa Monica, California 90405
Mobile: (678) 551-0836
Office: (310) 452-5555
Fax: (310) 452-5550
Email: hadley@swape.com

UNIVERSITY OF CALIFORNIA, LOS ANGELES B.S. ENVIRONMENTAL SCIENCES & ENVIRONMENTAL SYSTEMS AND SOCIETY JUNE 2017

PROJECT EXPERIENCE
SOIL WATER AIR PROTECTION ENTERPRISE

SANTA MONICA, CA

AIR QUALITY SPECIALIST

PROJECT ANALYST: CEQA ANALYSIS & MODELING
•
•
•
•
•

Calculated roadway, stationary source, and cumulative impacts for risk and hazard analyses at proposed land use projects.
Quantified criteria air pollutant and greenhouse gas emissions released during construction and operational activities of
proposed land use projects using CalEEMod and EMFAC2011 emission factors.
Utilized AERSCREEN, a screening dispersion model, to determine the ambient air concentrations at sensitive receptor locations.
Organized reports containing figures and tables comparing results of particulate matter analyses to CEQA thresholds.
Prepared reports that discuss results of the health risk analyses conducted for several land use redevelopment projects.

PROJECT ANALYST: GREENHOUSE GAS MODELING AND DETERMINATION OF SIGNIFICANCE
•
•

•

Quantified greenhouse gas (GHG) emissions of a “business as usual” scenario for proposed land use projects using CalEEMod.
Determined compliance of proposed projects with AB 32 GHG reduction targets, with measures described in CARB’s Scoping Plan
for each land use sector, and with GHG significance thresholds recommended by various Air Quality Management Districts in
California.
Produced tables and figures that compare the results of the GHG analyses to applicable CEQA thresholds and reduction targets.

PROJECT ANALYST: EXPOSURE ASSESSMENT FOR PROP 65 LEAD PRODUCTS
•
•
•
•

Calculated human exposure and human health risk for over 50 lead Prop 65 cases.
Compiled and analyzed laboratory testing data and produced tables, charts, and graphs to exhibit emission levels.
Compared finalized testing data to Proposition 65 Maximum Allowable Dose Levels (MADLs).
Prepared final analytical lead exposure Certificate of Merit (COM) reports and organized supporting data for use in
environmental enforcement statute Prop 65 cases.

PROJECT ANALYST: EXPOSURE ASSESSMENT FOR PROP 65 ACRYLAMIDE PRODUCTS
•
•
•
•

Calculated the human exposure to acrylamide for approximately 15 Prop 65 cases
Analyzed laboratory testing data to determine the level of consumption required to meet the No Significant Risk Level (NSRL)
Compared consumption levels to dietary trends in the public in order to determine if the average person will consume enough of a
product to exceed the NSRL
Prepared final analytical exposure COM reports and organized supporting data for use in environmental enforcement statute of
Prop 65 cases.

PROJECT ANALYST: EXPOSURE ASSESSMENT FOR WORKERS COMPENSATION CASES
•
•
•

Calculated the level of contaminant exposure a worker was likely exposed to under their working conditions
Compiled peer reviewed articles and data demonstrating the effects of human exposure to the case contaminants
Prepared reports that discuss the contaminant exposure levels and summarized the effects of these contaminants on human health.

Comment Letter H

Community Meeting:

Wind Turbine Projects & Impacts

June 27, 2019 @ Backcountry Resource Center
Donna Tisdale, President, Backcountry Against
Dumps & Chair, Boulevard Planning Group
Tisdale.donna@gmail.com, 619-766-4170
Any errors or omissions are unintentional
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Backcountry Against Dumps (BAD)
501 c 4 non-profit
• GRASSROOTS: Organized in late 80’s to fight Campo
Landfill and La Posta hazardous waste incinerator.
• Conduct research and comment on projects.
• Promote community outreach / participation.
• Hire attorneys and experts when possible.
• Currently have attorney, noise, and groundwater experts
working on Campo Wind, Torrey Wind & Boulder Brush
projects.
2

2011 Map of local cumulative impact projects
Community opposition stopped many. Now exercising
rights to stop Terra-Gen’s Campo Wind, Torrey Wind &
high-voltage Boulder Brush Gen-Tie /substation

H-1
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CURRENT LOCAL PROJECTS
THAT WE ARE AWARE OF

See project details in Boulevard Planning Group agenda in info packet

1.
2.
3.
4.
5.
6.
7.
8.
9.

Campo Wind (Terra-Gen)
Boulder Brush Gen-Tie (lines) & Substation (Terra-Gen)
Torrey Wind (Terra-Gen)
Rugged Solar
Boulevard Solar
Boulevard Energy Storage
Jacumba Valley Ranch Solar
Starlight Solar
Manzanita Wind ?

H-2
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Terra-Gen’s 3 projects are 1 big project
that they split up to make it
easier for them & harder for us

• Campo Wind: 60-4.2 MW turbines (586 ft tall) on Campo

Reservation land proposed far too close to homes. Some of the biggest
turbines in use = twice the impacts of existing local turbines! Campo
General Council members can and should terminate Campo Wind like
they did Shu’luuk Wind and Campo Landfill. We hear they are close!

H-3

• Torrey Wind: County Draft EIR pending: 30-4.2 MW turbines on
private absentee-owned ranch land – Old Big Country Ranch on
Ribbonwood Road

• Boulder Brush Gen-tie/ substation: County Draft EIR pending
on private section / part included in Campo Wind DEIS: High-voltage line,
substation / switchyard to connect all turbines with Sunrise Powerlink in
upper McCain Valley, west of Live Oak Springs, north over Old 80 & I-8.

5

Who / What is Terra-Gen?
• Multi-billion $ $ energy company , part of Energy Capital
Partners, based in New York.
• Built many wind turbines in Tehachapi & claim no noise
complaints. (How close are those turbines to homes?)
• Parent company of Campo Wind LLC, Torrey Wind LLC and
Boulder Brush LLC
• Invitations for Terra-Gen to speak tonight and to meet with
project neighbors have been declined.
• They probably have spies here right now to monitor the
mood of the community. Anyone here from Terra-Gen??
• They will claim that we pose a threat when their projects are
the real threat to people, property, wildlife, and much more.

H-4
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Campo Wind Draft Environmental
Impact Statement (DEIS)
(Torrey Wind DEIR is pending)

• The DEIS is posted at www.campowind.com
• Public comment deadline is July 8th.

• See handouts for guidance and contacts. Mail in post cards from
newsletter – (error) put stamps on other side of card.
• Preliminary concerns from noise & groundwater experts:
inadequate & manipulated data and assumptions used to
artificially reduce Campo Wind impacts on paper.
• Noise & visual impacts are recognized as unmitigable (see
handout DEIS table comparing project impacts for 3 alternatives)

H-5
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Wind turbine impacts

ALREADY FELT LOCALLY—WILL GET WORSE

H-6

 Public health and safety
 Increased risk of fire
 Property value loss & loss of insurance
 Pollution:

H-7
H-8
H-9

Noise – noise you hear and vibrations you feel
electrical – in the air, ground, and wires
light –flashing lights day and night & shadow flicker
Visual blight-586’ tall turbines on many ridges

H-10
H-11
H-12

 Impacts to wildlife, pets & livestock

H-13
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The Wind Industry & Deceit:
The definition of deceit applies
Deceit: One who willfully deceives another with intent to induce
the other to alter his or her position to his or her injury or risk
is liable for any damage suffered as a result of the deceit. [Civ.
Code §1709] There are four categories of deceit [Civ. Code
§1710]:
1. intentional misrepresentation
2. negligent misrepresentation
3. concealment
4. false promise

H-14
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From San Diego County’s
Wind Ordinance’s revised DEIR
Page 2.8.3 & 2.8.4: https://www.sandiegocounty.gov/pds/advance/POD10007DEIR.html

Excerpt-emphasis added:
– …adverse effects can be cumulative with
prolonged or repeated exposure.
– The effects of noise on a community can be
organized into six broad categories: sleep
disturbance, permanent hearing loss, human
performance and behavior, social interaction of
communication, extra-auditory health effects,
and general annoyance.”
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What is proper siting?
We know what does not work!
County’s Public Health Statement says:

– The weight of evidence suggests that, when properly
sited, wind turbines are not related to adverse health
effects.

But they don’t state what alleged ‘proper siting’ is!
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• To date, no science-based SAFE set-back has been
determined and the industry knows that.
• Industry & County supported 1.1 x height of the turbine
is negligent at best and should be rejected outright.
• Campo Wind: ¼ mile setback is just as dangerous
11

Professional noise & electrical
pollution studies conducted at homes
• BAD hired acoustic professionals to conduct turbine noise testing in
2012, 2018, 2019.
• Documented the presence of low-frequency noise, infrasound, and
/or excessive amplitude modulation (thumping) at homes up to 8
miles from Tule Wind and Kumeyaay Wind turbines, based on
current measurements.
• And Ocotillo Wind infrasound up to 16 miles away.
• Infrasound is noise pollution that you feel more than hear.
• Wind industry denies it is a problem. IT IS A MAJOR PROBLEM!
• They don’t want to test for it and hire experts to support their lies.
• Electrical pollution / interference was also documented in 2012 at
homes around Kumeyaay & Ocotillo Wind turbines.
12
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Campo Wind includes almost 8 miles of
NEW HIGH-VOLTAGE 230 kV lines.

Photo shows construction of SDG&E’s 138 kV line for
ECO Substation near Jacumba. New poles are taller.

H-21
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Photographs below demonstrate the stray voltage / dirty
electricity under high voltage lines that is strong enough to
energize fluorescent light bulbs
http://www.richardbox.com/; http://electric-fields.com/HREG_front.htm

We have documented electrical pollution at local homes. Some believe their
cancers were/are caused by living near high-voltage electrical equipment.
Sadly, some have already died.
H-22
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Wind industry has also denied that
turbines spark fires -- despite evidence
• 7/24/18: Massive Ontario (Canada) fire sparked by wind farm
construction during extreme fire ban, workers alleged. Fire
spread to almost 30 square miles, forcing many to evacuate:
https://www.cbc.ca/news/canada/ontario-forest-fire-wind-farm-construction-1.4758864

• 8/13/18: East Oregonian reported: Wind turbine sparks grass
fire near Arlington that burned about 2,000 acres:

https://www.eastoregonian.com/news/local/wind-turbine-sparks-grass-fire/article_c8471827-bf9b-5a079f40-d4c2f540b8fd.html

• 9/10/17: Fox 13 Salt Lake City reported: Cowboy Fire sparked
by wind turbine burning on 1,592 acres near Evanston, WY:
https://fox13now.com/2017/09/10/cowboy-fire-sparked-by-wind-turbine-burning-on-1592-acres-nearevanston/

15
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Turbines do ignite fires
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Kumeyaay Wind’s Unexplained catastrophic failure
~ December 2009~

Witnesses saw blue light ball arc out to all 25 turbines –
lucky it happened in wet weather and there was no fire!
~ turbines off-line about 4 months ~
All 75 blades, rotors, electronics were replaced
The failure was the subject of a $51 million lawsuit between Gamesa and Infigen
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Kumeyaay Wind Fire 12/13/13
Luckily, fire happened one day after Santa Ana wind event
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Private and tribal Homes impacted by Kumeyaay Wind
There are/have been several suspicious cancer cases alleged at tribal homes near these
turbines and related infrastructure: brain, stomach, kidney, & tumor in toddler
A high rate of upper respiratory illness was also noted during the short Health Impact study
at Manzanita Reservation before cut short by tribal leaders.
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Boulevard homes/residents impacted by Tule Wind
Homes below are about 4,400 ft – 1.5 miles from turbines
Campo Wind turbine setback is 1,320 ft

H-28
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WE ARE NOT ALONE:

Plaintiffs who would receive in excess of $50 million
from hosting turbines sue over turbine impacts
FERNANDO DEL VALLE Valley Morning Star |Wednesday, January 29, 2014

https://www.wind-watch.org/news/2014/01/29/court-waits-on-wind-farms-response-to-suit/

•

The Lawsuit states Article excerpts (emphasis added):

– Companies built “hundreds” of wind turbines that stand 467-feet high and
weigh 7 tons on the properties of plaintiffs who received or will receive
money and tax benefits that will exceed $50 million.
– Companies “carelessly and negligently failed to adequately disclose the true
nature and effects that the wind turbines would have on the community,
including the plaintiffs’ homes.”
– Companies told residents that the wind turbines “would not be noisy, would
not adversely impact neighboring houses and there would not be any
potential health risks,”
– The wind turbines create noise, reduce property values, interfere with
television, telephone, satellite and Internet reception and destroy “scenic
countryside,” the lawsuit states.
– The wind turbines create “acoustic pressure pulsations that affect peoples’
health.” Some residents were “even forced to abandon their homes.
21
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Farmer already paid $1million to host turbines
would never do it again

https://stopthesethings.com/2015/06/15/sa-farmers-paid-1-million-to-host-19-turbines-tell-senate-they-would-never-do-it-againdue-to-unbearable-sleep-destroying-noise/

• SA Farmers Paid $1 Million to Host 19 Turbines Tell Senate
they “Would Never Do it Again” due to “Unbearable”
Sleep-Destroying Noise
• Clive and Trina Gare are cattle graziers from South
Australia’s Mid-North with their home property situated
between Hallett and Jamestown.
• The Gares gave evidence to an Australian Senate Inquiry
into the wind power during its Adelaide hearing(6-10=15).
• “In my opinion, towers should not be within five
kilometres of residences, and I would personally not buy a
house within 20 kilometres of a wind farm. Thank you”.
22
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Turbine bombshell: A new investigation into Bald Hills
Wind Farm noise complaints has found that
neighbours’ health concerns are legitimate;
posted 9-11-18 by South Gipplsand Sentinel Times 14(Australia)
https://sgst.com.au/2018/09/turbine-bombshell/

• Noise ‘detrimental and unreasonable’
• Described as “a highly experienced independent public health
consultant”, James C. Smith and Associates has found that:
– “there is a nuisance caused by wind farm noise, in that,
the noise is audible frequently within individual
residences and this noise is adversely impacting on the
personal comfort and wellbeing of individuals”.

23
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Falmouth Massachusetts - court order to
remove turbines, upheld on appeal
https://www.lexology.com/library/detail.aspx?g=c7a2e6c7-18ce-469f-987c-00cc2844995d

The Court held that:
– noise generated by the turbines negatively
affected the health and well-being of the Funfars,
by, among other things, causing Mr. Funfar
stress, anxiety, insomnia, and nausea.
– other residents had registered similar complaints,
lending further support to its order to shut down
the turbines.
24
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Stuartfield couple win battle
against ‘jet-like’ turbines
The Press & Journal 3-9-19 by David Proctor

https://www.pressandjournal.co.uk/fp/news/north-east/1694567/stuartfield-couple-win-battle-against-jet-like-turbines/?share=email

• Mrs Milne said the couple were “relieved” that the case had
concluded.
• “It affected our sleep, our enjoyment of our home indoors
and outside to the point it drove us to keep pursuing some
means of stopping the noise which sounds like never ending
jets landing.
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2016 Finnish pilot study shows
wind turbine infrasound damage
extends to at least 15km (9.3 miles)

https://syte.fi/2019/01/10/pilottitutkimus-osoittaa-infraaaanihaitan-vahenevan-merkittavasti-vasta-yli-15-kilometrin-paassa-tuulivoimaloista/

•

•

A study was carried out by the Finnish Environmental Health Association (SYTe) in the
spring of 2016. It shows that the damage caused by wind farms' infrared noise will only
decrease significantly more than 15 kilometers (9 miles) away from power plants.
– The study meets the requirements of the statistical sample
– The target was about 50 families. They were not told the study was about wind
turbine impacts.
The study found:
– Harmful or severe symptoms were three times more common near wind turbines
– No significant reduction in infrasound damage within 15 km from turbines (9 miles)
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– Sleep disturbance was the most typical symptom with fatigue and various
pains
– Harmful or severe symptoms three times more common near wind turbines

26

Wind Turbines – Jammers for the heart

Mainz researchers investigate the consequences of infrasound
Credit: By Michael Bermeitinger. 05.03.2018 allgemein-zeitung.de : https://www.allgemeine-zeitung.de/lokales/mainz/nachrichtenmainz/windkraft-storsender-furs-herz-mainzer-forscher-untersuchen-folgen-des-infraschalls_18566513#

Excerpts-emphasis added
•
A working group of the Department of Cardiothoracic and Vascular Surgery of Unimedicine caused a stir at
the congress of the professional society with their research on the impairment of the heart muscle by
infrasound.
•

What is infrasound and how does it work?
“The audible sound ranges from 20 to 20,000 hertz, below 20 Hz it is no longer audible, but with high
sound pressure physically perceptible - possibly with corresponding consequences. Wind turbines
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convert 40 percent into energy and 60 percent into infrasound”.
•

•

But there is noise protection ...
“Infrasound has a long range and is not dampened by windows or masonry. It would take 30 meters high
and eight meters thick walls to protect against the usual infrasonic frequencies. And with everincreasing wind turbines of up to 200 meters with increasing power, naturally, the infrasound load will
be higher”.
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What conclusion do you draw from the results so far?

“We are at the very beginning, but we can imagine that permanent
damage from infrasound causes health problems. The silent noise of the
infrasound acts like a jammer for the heart”.

27
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Model of direct and indirect noise effects

Ising H, Braun C. Acute and chronic endocrine effects of noise : Figure 9: Review of the research conducted at the
Institute for water, soil and air hygiene. Noise Health 2000; 2:7-24.
Available from: http://www.noiseandhealth.org/text.asp?2000/2/7/7/31745

H-41

28

A schematic representation of the relationship between wind
turbines and health in a semi-rural setting.
From Noise &Health A Bimonthly Inter-Disciplinary International Journal: Figure 1: (below)
The multiplicity of relationships emerges due to the variability in the response of individuals to noise.
http://www.noiseandhealth.org/viewimage.asp?img=NoiseHealth_2011_13_54_333_85502_f4.jpg

H-41
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Sleep Disorders and Sleep Deprivation An Unmet Public Health Problem:
Editors: Harvey R Colten and Bruce M National Academies Press (US); 2006.ISBN-10: 0-309-10111-5;
Institute of Medicine (US) Committee on Sleep Medicine and Research. Washington (DC)
https://www.ncbi.nlm.nih.gov/books/NBK19960/

•
•

“The cumulative long-term effects of sleep deprivation and sleep disorders have been associated
with a wide range of deleterious health consequences including an increased risk of hypertension,
diabetes, obesity, depression, heart attack, and stroke.
Awareness among the general public and health care professionals is low, given the magnitude of
the burden”.
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Sleep disruption from noise exposure is a

DIRECT & INDIRECT PATHWAY to adverse health effects

Cardiovascular effects of environmental noise exposure: Thomas Münzel,1,* Tommaso Gori,1 Wolfgang Babisch,2 and Mathias Basner3
Published in European Heart 2014 Apr 1; 35(13): 829–836: doi: 10.1093/eurheartj/ehu030; PMCID: PMC3971384; PMID: 24616334
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3971384/
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The psychophysiological stress model
(Henry and Stephens, 1977 - Figure 1. )

(Excerpt: Acute and chronic endocrine effects of noise : Review of the research conducted at the Institute for water, soil and air hygiene
Ising H, Braun C Year : 2000 | Volume: 2 | Issue Number: 7 | Page: 7-24:

“It is generally accepted that noise has the potential to act as a non specific stressor. A
stimulus is perceived by our ears, eyes, nose or other senses and transmitted to the
corresponding parts of the brain, where it is analyzed.”
http://www.noiseandhealth.org/article.asp?issn=1463-1741;year=2000;volume=2;issue=7;spage=7;epage=24;aulast=Ising
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Sleep disruption from noise exposure PATHWAY to
adverse health effects
Cardiovascular effects of environmental noise exposure:
Published in European Heart 2014 Apr 1; 35(13): 829–836.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3971384/

Abstract (EXCERPT):
– Noise causes annoyance and disturbs sleep, and it impairs
cognitive performance.
– Environmental noise is associated with an increased
incidence of arterial hypertension, myocardial infarction,
and stroke.
• “This review focuses on the cardiovascular consequences of
environmental noise exposure and stresses the importance
of noise mitigation strategies for public health”.

33
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Altered cortical and subcortical connectivity due to infrasound
administered near the hearing threshold – Evidence from fMRI
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5389622/pdf/pone.0174420.pdf

•

Comprehensive groundbreaking 2017 study by German researchers
(Weichenberger et al) used advanced brain imaging to compare activity for
infrasound (IS) near the hearing threshold.
– Transient upregulation of these brain areas in response to below- or near threshold
IS may thus reflect an initial stress response of the body, eventually promoting symptom
formation as stimulation occurs repeatedly and additional risk factor come into play

• The findings thus suggest that the health impacts by the low-frequency
sound waves generated by industrial wind turbines do in fact adversely
affect human health, a claim that has often been denied by Big Wind.

34
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HAVE YOU HEARD ENOUGH?

TAKE ACTION, NOW!

•
•

•
•
•
•

If the existing turbines bother you –file complaints and fill out our wind turbine
neighbor surveys!
See ladies at entrance for the survey forms & give them completed forms that will
be sent in together. Over 40 surveys have already been collected and sent in. Over
90% of wind turbine neighbor survey respondents answered YES to the question,
‘Do the turbines make you want to move?’
Right now, Campo tribal leaders and the County claim they have NO COMPLAINTS.
If you don’t complain, they will claim there are no problems and there is no
reason to deny new turbines.
Don’t throw away your information packet
Use that information to call / email ALL contacts provided to get your opposition
into the record to help support potential future lawsuits. THIS IS VERY
IMPORTANT! They need to hear from YOU!
Donations to BAD are welcome and needed to help us help protect you.
THANK YOU!– PLEASE HOLD QUESTIONS FOR ALL SPEAKERS
35
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Comment Letter I

Boulevard Planning Group
PO Box 1272, Boulevard, CA 91905
DATE: July 8, 2019
TO: Harold Hall & Amy Dutschke, Pacific Regional Director, Bureau of Indian Affairs
VIA: harold.hall@bia.gov & amy.dutschke@bia.gov ; cc Interested Parties
FROM: Donna Tisdale, Chair and as an individual; 619-766-4170; tisdale.donna@gmail.com
RE: CAMPO WIND / BOULDER BRUSH DEIS COMMENTS / REQUEST FOR RECIRCULATED OR
SUPPLEMENTAL DEIS
At our regular meeting held on June 6th, our Group voted to authorize the Chair to submit comments on
the Campo Wind / Boulder Brush DEIS opposing Terra-Gen’s projects. We have previously voted to
oppose Campo Wind, Torrey Wind and the Boulder Brush Gen-tie projects due to significant and
cumulative adverse impacts to our disproportionately predominantly impacted low-income community

I-1

From NEPA.gov / CEQ: “The ultimate goal of the NEPA process is to foster excellent action that protects,
restores, and enhances our environment. This is achieved through the utilization of environmental
assessments (EAs) and environmental impact statements (EISs), which provide public officials with
relevant information and allow a "hard look" at the potential environmental consequences of each
proposed project”1.
This DRAFT EIS does not comply with NEPA, Environmental Justice, and many other regulations. It is
significantly lacking in facts and even the basic information necessary to make an informed decision. It
ignores the vast majority of the scoping comments and documentation submitted with those comments,
including the important and informative scoping comment letters from our Boulevard Planning Group,
the USEPA, Backcountry Against Dumps, Law Offices of Stephan C. Volker, numerous Campo General
Council members and more. What is the purpose of scoping if most of it is ignored so the project can
move forward unimpeded at any cost?
Dudek has manipulated, obfuscated, buried, or deferred project related data to reach the apparent
preordained ‘no problem’ conclusion likely requested by Terra-Gen and the current Campo leadership.
Sadly, this is not unexpected based on Dudek’s past history and similar behavior on major local projects
including ECO Substation, Tule Wind, Energia Sierra Juarez’s trans-boundary high-voltage line, SDG&E
Master Special Use Permit, Jacumba Solar, Soitec Solar, and more. At some point their apparent
complicity will catch up to them.

This is a formal request for an updated and Re-circulated DEIS or Supplemental DEIS to
address the missing critical information and to include the following new information that
was not available at the time, or was not analyzed in the DEIS:

1

https://ceq.doe.gov/

1
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1.

2.
3.
4.
5.
6.
7.

8.

9.
10.

Wilson Ihrig 2019 report: Results of Ambient Noise Measurements of the Existing Kumeyaay
Wind and Tule Wind Facilities in the area of Boulevard and Jacumba Hot Springs Pertaining to
the Proposed Torrey and Campo Wind Turbine Facilities: This report documents the significant
and cumulatively significant adverse acoustic impacts that are already being inflicted on
residents from existing area wind turbines within a 16 or so mile radius where 242 turbines
already operate. The report also includes the 2013 report on local measurements, including
tribal homes.
Terra-Gen's Connected Action Torrey Wind project is not evaluated in the DEIS.
Torrey Wind's Draft EIR has not been released by San Diego County for public comment.
Campo Wind and Boulder Brush Draft EIR has not been released by San Diego County for public
comment.
Manzanita Wind (?) Manzanita General Council members voted to pursue a new wind project.
Tule Wind II is in process of finalizing turbine siting. That map has not been released.
Energia Sierra Juarez Phase II -108 MW expansion is before NADBank but was not included in
DEIS: BD 2019-## CERTIFICATION AND FINANCING PROPOSAL EXPANSION OF THE ENERGÍA
SIERRA JUÁREZ WIND FARM, BAJA CALIFORNIA2:
There are two more large solar projects in the CAISO grid queue3 that were not included in DEIS
as cumulative impacts:
o 90 MW Starlight Solar (#1532) (Empire Ranch, Jewel Valley Road, Boulevard).
o 50 MW Tecate Hybrid solar with battery (#106A) (location unknown).
o Both are proposed to connect to Boulevard Substation-ECO Sub 138 kV line between
2020 and 2022.
o It costs money to stay in the grid queue, so these projects should be considered
reasonably foreseeable.
No real cumulative impact project map was found in Appendix N or elsewhere that disclosed
each project’s footprint, their proximity to each other, and proximity to sensitive receptors.
Campo Wind plot plans and Grading Plans must be released for public review with the
recirculated DEIS in order to determine where each project component is proposed to be
located and what the setbacks are. MM-PH&S-4 Wind Turbine Safety Zone and Setbacks is too
little too late and it is only recommended that Terra-Gen demonstrate to the ‘the tribe’ not to
the General Council—and that is not even required. Terra-Gen has already sent FAA their
proposed turbine locations so we know locations have already been determined.
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VALIDTY OF LEASE, RELATED RESOLUTION, AND PROJECT IN GENERAL, WERE CALLED INTO QUESTION
BY CAMPO GENERAL COUNCIL MEMBERS AT THE PUBLIC DEIS MEETING ON JUNE 19TH, AND
DOCUMENTED BY COURT REPORTER:


2
3

Monique LaChappa, former Campo Tribal Chair, challenged the following:
o The legality of the 2018 vote to pursue / approve the Campo Wind project lease with
Terra-Gen; saying that the meeting where the vote was held had been noticed to
General Council members as ‘information only’ and that the vote was basically illegal.

https://www.nadb.org/uploads/files/draft_bd_2019_xx_esj_expansion_wind_certification_proposal_eng.pdf
http://www.caiso.com/PublishedDocuments/PublicQueueReport.pdf#search=Grid%20queue

2
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Error on resolution that limited Terra-Gen’s working relationship to just Chairman Ralph
Goff (resigned June 2019) and Vice Chair Harry Paul Cuero (now Chairman Cuero),
saying that is not the way the Campo Band does business.
o She also said that Terra-Gen needs to come back to the table, as promised, to fully
inform General Council members of the size, location, and proximity of turbines to
existing homes. Terra-Gen previously told members they did not know how big the
turbines were or where they would be installed. Now they need to come back to talk to
each member and that BIA needs to make sure that happens.
Campo Tribal Elder, Dennis Largo, also spoke out and loudly challenged the tribal leadership and
the project saying “we were duped by a tribal leader who does not care…and he lies a lot.” He
also shouted to the crowd that ‘these windmills will not go up.”
o



I-10
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The wind industry, including Terra-Gen, has a very slick, lucrative, and mostly successful method of
lobbying decision makers, like the Campo leadership and other officials, to take the blood money and
ignore those who will suffer and what will be lost. Ultimately, the Campo Band’s General Council has
two choices:
1. Defend the rights and well-being of their members/ families, their environment, and their
culture.
2. Or accept the limited blood money that Terra-Gen has offered them to forgo those rights and
forfeit the well being of their people, their land, and their resources, while Terra-Gen rakes in
the big profits.

I-12

We are counting on the General Council members to step up once again and vote to protect what is
really important and to terminate this dangerous project just like they previously terminated the Campo
Landfill and Shu’luuk Wind.
TERRA-GEN IS NOT COMMUNITY ORIENTED. THEY THINK THEY ARE TOO BIG TO FAIL AND DON’T NEED
TO PARTICIPATE AT GROUND ZERO. THEY HIRE SO-CALLED EXPERTS TO SUPPORT THEIR PRECARIOUS
POSITIONS:

 Terra-Gen is owned by Energy Capital Partners, a private equity firm with some $19 billion in
energy sector holdings and on May 27, 2019, announced the acquisition of all of Canadian
Utilities fossil fuel-based electricity generation assets, which were valued at $621 million4.

 Terra-Gens’ Campo Wind and connected Boulder Brush Gen-Tie and Torrey Wind projects are
predicated on the timing of the availability of Production Tax Credits and other significant
financial incentives that come at tax and ratepayer expense.

 Terra-Gen’s Craig Pospisil is on the Board of California Wind Energy Association (CalWEA) 5which
lends unjustified credibility. Not that CalWEA is credible. They are just another lobbying firm
willing to stretch and ignore the facts in order to promote their pro-wind agenda.

 According to their website6, “CalWEA is a non-profit corporation supported by members of the
wind energy industry, including project developers and owners, turbine manufacturers, support
4

https://www.power-technology.com/news/canadian-utilities-sale/
https://www.calwea.org/about
6
https://www.calwea.org/
5

3
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contractors and others. CalWEA represents its members in California's policy forums, seeking to
encourage and support the production of electricity through the use of wind generators.”

 CalWEA’s Nancy Radar chastised local wind turbine victims as ‘biased and self-serving’ when
they are seeking justified redress and relief from wind turbine impacts when it is she that is
biased and self-serving. Residents are defending hearth and home. Radar is a paid lobbyist.

 Terra-Gen, or industry front groups, hired industry go-to-schill, Kenneth Mundt, a alleged expert






epidemiologist, to tell San Diego Planning Commissioners that wind turbines are safe --without
ever conducting any site-specific studies. Mundt appears to be part of the ‘science-for-sale’
contingent researched by publicintegrety.org 7
Mundt is the same expert that reportedly manipulated /buried data that helped the Chromium
Coalition and others downplay brain cancers /cancer clusters linked to their products. The
industry's (and Mundt’s) behavior was later compared to that of tobacco and
pharmaceutical companies that were found to have withheld damning evidence of risks
associated with their products. Mundt has worked for big tobacco, too.
Mundt also reportedly helped downplay cancer risks linked to the use of talcum powder.
Despite Mundt’s best efforts, juries have found some of his clients products liable for causing
harm. In May 2019, after ordering Johnson & Johnson to pay $550 million to compensate
22 talcum powder users for ovarian cancer, jurors in St. Louis told the company to pay $4.14
billion in punitive damages.

 February 2019 – AC INVESTMENT INC: Terra-Gen Finance Co. LLC Rating Lowered To 'B-' From 'B'; Debt
Rating Lowered; Outlook Negative8 (Emphasis added):
 “S&P Global Ratings lowered the issuer credit rating on Terra-Gen Finance Co. LLC to 'B-'
from 'B' based on weaker than expected cash flow generation and debt paydown,
resulting in projected a debt-to-EBITDA ratio above 10x. This leverage is based on
consolidated cash flow and debt that include project-level debt and lease payments.

At the same time, we are revising our recovery rating on Terra-Gen's senior secured term
loan to '3' from '2'. As a result, we are lowering the issue-level rating on Terra-Gen's senior
secured debt to 'B-' from 'B+'. Our '3' recovery assessment reflects our expectation of
meaningful recovery (50%-70%; rounded estimate: 65%) in the event of a payment
default.



7
8

The negative outlook reflects our expectations that Terra-Gen's cash flow generation
profile could worsen further, particularly given the age of Terra-Gen's wind fleet, and that
the company may have difficulty refinancing in 2021. Over 250 megawatts (MW) of the
portfolio's contracted capacity is expected to be merchant by the end of 2021, which will
likely offset positive effects of upcoming additions to the portfolio or recent improvements
in California wind production. Based on these challenges, we don't expect meaningful debt
reduction through the term loan's cash sweep mechanism. “
Terra-gen has taken the low road and avoided hosting local on-reservation and off-reservation
community meetings, and one-on-one meetings with neighbors, to fully inform and respond to

https://publicintegrity.org/environment/about-science-for-sale/
https://www.ademcetinkaya.com/2019/02/terra-gen-finance-co-llc-rating-lowered.html
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residents who will be most impacted by these community and life-altering projects. This
arrogant position will not serve them well in the end.

I-13
Cont.

The local non-profit group, Backcountry Against Dumps, hired Scott Snyder PG 7356, CHG
748, QSD/P 445 Principal Hydrologist, Snyder Geologic, Inc, to review the Campo Wind /
Boulder Brush DEIS and related groundwater data to produce a Third Party Opinion: His
professional opinion concludes as follows:
 “No groundwater protections were proposed as part of this project because the GRE stated
there would be no groundwater impact. Given the data provided and assumptions made in this
report, it is premature to make such a statement. Until actual groundwater investigations can be
undertaken and more conservative assumptions can be made with regard to groundwater in
storage and off-site impacts, it should be assumed that the project will have negative,
unacceptable, and avoidable impacts. Along with the investigation and re-analysis of data,
groundwater protections including well extraction rate caps and intensive off-site well
monitoring should be included in any approval for the project, if it were to move forward. These
protections would be necessary to ensure that nearby private well owners would continue to
have sufficient groundwater resources to meet their consumptive needs, as the basin is their
only resource for a water supply.”

I-14

Backcountry Against Dumps also hired Richard A. Carman, Ph.D., P.E. Principal Emeritus, with
Wilson Ihrig to review the Campo Wind / Boulder Brush DEIS noise analysis and related noise
data to produce a Third Party Opinion. Dr. Carman’s professional opinion includes the
following conclusions:













The DEIS noise analysis is deficient in many respects.
The DEIS fails to consider the potential noise impacts from significant increases in ambient noise
as addressed by the FTA guidelines.
The DEIS fails to address the potential impacts on sleep from wind turbine noise that contains
substantial continuous low‐frequency components.
The DEIS fails to accurately characterize the existing ambient noise conditions as a result of the
noise measuring instrument(s) used and the inadequacy of measuring for only one 24‐hour
period.
The DEIS fails to accurately predict Project noise levels by using a computer program based on
formulas that have specified limitations and have not been validated for wind turbine noise
prediction for wind turbines of the size to be constructed for the Project.
The DEIS minimizes the Project noise impacts by using inaccurate data while applying only the
County noise ordinance criteria and ignoring substantial increases in ambient noise caused by
the Project.
The DEIS not only uses CadnaA, with the program’s inherent limitations, to model low frequency
noise, it also treats noise emission at all frequencies (in particular at low frequencies) to be
omni‐directional. Consequently, the DEIS low frequency predictions are inaccurate.
The DEIS fails in the assessment of Project noise to accurately address amplitude modulation
noise and its potential for sleep disturbance.
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The DEIS fails to adequately assess infrasound and its potential for physiologic impacts on the
local population especially sleep disturbance.

I-17

1. INTRODUCTION:








25 year lease plus potential 13 year extension = 38 years. With the current trend of repowering
older wind energy projects with even larger turbines9 the project could basically be considered
permanent, and certainly well beyond the average 25-30 year span of one generation.
To ignore Terra-Gen’s proposed Torrey Wind project with 30-4.2MW wind turbines planned
immediately adjacent to Campo Wind on private absentee owned ranch land on Ribbonwood
Road, is simply unethical, unjust, and wrong.
Terra-Gen has basically piecemealed one large 90-turbine project with new gen-tie and
substation / switchyard into 3 projects with 3 separate and overlapping environmental review
tracks.
This tactic has created the apparently intended confusion among members of the general public
who are already frustrated with the process, lack of answers at DEIS meeting, lack of
participation with the community by Terra-Gen, their failure to answer valid project questions,
and limited comment window.

I-18

I-19

I-20

1.1 Project components:


I-21

Boulder Brush Facilities components should be listed in the Project Description

A. Wind turbines









This section states that 60-4.2 MW wind turbines (up to 586 ft tall) ‘…would be arranged in
accordance with applicable industry siting recommendations for optimum energy production
and minimal land disturbance.
What are those industry standards? Dudek fails to identify what the ‘applicable standards’ are
and where the public can find them.
Terra-Gen fails to identify the specific wind turbine make and model which further limits
transparency and the public’s ability to fully research and respond in the limited time allowed.
Using the entire 16,000 acre figure for the Campo Reservation is misleading since the project is
proposed for old Campo which is about 11,000 or so acres.
Where are these 4.2 MW turbines installed in the US ?
Are they installed anywhere else; how long have they been installed; where are the site specific
acoustic studies at impacted homes?
To protect our Dark Skies, turbine and power pole lighting should be mandated to use FAA
approved automatic obstruction systems similar to Aircraft Detection Lighting Systems10: “In
response to the Dark Sky initiative to reduce light pollution and customer demand, DeTect
developed the HARRIER Aircraft Detection Lighting Systems (ADLS) for automatic obstruction

I-22

I-23
I-24
I-25

I-26
9

https://www.windpowerengineering.com/business-news-projects/shell-energy-signs-repowering-ppa-for-palmsprings-wind-farm/
10
https://detect-inc.com/aircraft-detection-lighting-systems/

6

Boulevard Planning Group: Campo Wind DEIS comments

7-8-19






lighting activation for aviation obstructions such as wind farm turbines, high voltage
transmission lines and communication towers”.
Wind turbines can and do cause health problems including vertigo from infrasound and
Electromagnetic Hypersensitivity (EHS), a physiological condition, from exposure to
electromagnetic fields11. It is characterized by neurological and immunological symptoms that
noticeable flare or intensify upon, or following exposure to electromagnetic fields (EMF ) or one
or more types of electromagnetic radiation (EMR) found in the modern environment, including
industrial wind turbines and related infrastructure.
It is accepted as a functional impairment in Sweden and the Canadian Human Rights
Commission recognizes it as an environmental sensitivity and classifies it as a disability.
Some insurance covers these conditions that must be recognized by decision makers:











EHS is billable to Medicare & Medical: Billable - W90.0XXA Exposure to radiofrequency,
initial encounter
Billable - W90.0XXD Exposure to radiofrequency, subsequent encounter
Billable - W90.0XXS Exposure to radiofrequency, sequel
ICD-10-CM Code T75.23XA
Vertigo from infrasound, initial encounter
Billable Code
T75.23XA is a valid billable ICD-10 diagnosis code for Vertigo from infrasound, initial
encounter. It is found in the 2019 version of the ICD-10 Clinical Modification (CM) and can
be used in all HIPAA-covered transactions from Oct 01, 2018 - Sep 30, 2019.
Use T75.23XA for initial encounter
Use T75.23XD for subsequent encounter
Use T75.23XS for sequel

I-26
Cont.

I-27

B. ACCESS ROADS



There is no apparent reference or map showing which roads will be widened or what the
finished width will be.
BIA 10 needs to be paved along with other roads that will impact existing tribal and private
homes.

I-28

C. Electrical Collection and Communication System





At page B-5 the DEIS says that in areas where rock prevents trenching overhead circuits would
be supported on steel/concrete/wood monopoles up to 60 feet in height that would be spaced
approximately 450 feet apart. Junction boxes for access to underground cables for inspection,
maintenance, and repair would be installed at approximately 0.2-mile intervals.
Will this meet strict new fire hardening mandates for height, conductor, and spacing?
Just more visual clutter and potential fire ignition sources.

D. Collector Substation

11

http://weepinitiative.org/areyou.html

7

Boulevard Planning Group: Campo Wind DEIS comments

7-8-19

I-29






It appears that the collector substation will be located at an elevated location just west of
Church Road and south of Meridian Ridge Trail on private property at Ranch Finis Tierra that
looks very rocky and close to several oak groves.
A more easily accessible location should be considered in the event of fire or explosions in this
fire prone area.
There should be two ways in and out from this substation.

I-30

E. O&M Facility




O& M facilities proposed on BIA 10 and Old 80 should be moved to the interior of the Campo
Reservation at or near the already disturbed Campo Materials on Church Road where water,
power, paved road, are already available.
Proposing O&M facilities for undisturbed areas next to private property on BIA 10 and next to
apparent tribal school bus stop at Williams Road and Old 80 and across from private and tribal
homes is simply unnecessary, too invasive, and controversial.

I-31

F. Meteorological Towers




The MET towers don’t show up on any maps. Where will they be located?
MET towers will be 374 ft tall the same as the turbine hub height!
Temporary towers will have guy wires and permanent towers will be lattice. Both will be lighted
and all will have negative impacts on birds and bats

I-32

G. Water Collection and Septic Systems



There are contradictions. Will the estimated 210 gpd be sourced from on site ground water or
come from a connection to existing on-reservation facilities?



This needs to be nailed down. Will a new well be drilled? Will a new water line be
needed? If so, where will the line connect and how long will it need to be?
How close to off-site private wells will the water source be located?



I-33

H. Temporary Concrete Batch Plant for Use During Construction








The Concrete Batch Plant would include a mixing plant, aggregate and sand stockpiles,
driveways, truck load-out area, and turnarounds. It would also include cement storage silos,
water and mixture tanks, aggregate hoppers, conveyors, and augers to deliver different
materials to the mixing plant—all incredibly noisy where the general ambient noise level is
around 25-30 NOT the inflated and erroneous figure supplied by Dudek.

I-34

The concrete batch plant proposed on BIA 10 adjacent to private occupied property would and
introduce an incredibly noisy, dusty, water intensive, and incompatible use where currently
quiet undeveloped land exists next to private occupied properties.

I-35

How will contaminated wash out water be contained on-site and not impact groundwater?
What are the exact water sources for the BIA 10 and Old Hwy 80 Batch plants sites?

I-36

There is currently no water source on BIA that we are aware of.
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Use of any water from the BIA 10 area could place adjacent marginal domestic wells at risk of
interference, overdraft, and / or contamination.

I-36
Cont.

J. On-Reservation Gen-Tie Line






The portion that crosses through the Old Hwy 80 / Live Oak Springs area and near tribal
and private homes should be placed under ground to avoid cumulative impacts related
to visual, fire, biological resources. Old 80 / Historic Route 80 is considered scenic as is
the trial and private land in the Campo Creek headwaters area.
Tule Wind’s line had to be placed under ground south of I-8 and SDG&E’s ECO
Substation’s 138 kV line had to be placed underground through Jewel Valley and along
Old 80 east of Carrizo Gorge Road.
If installed overhead, the same type of Aircraft Detection Lighting Systems should be

I-37

required and colored balls used on power lines should be avoided.

K. Boulder Brush Facilities
1. Off-Reservation Gen-Tie Line:




This line will cross through undeveloped land introducing new contrasting
infrastructure into a scenic McCain Valley and Tule Creek floodplain.
Oaks, wetland, boulder displays, and arroyo areas should be avoided.
The same to type of Aircraft Detection Lighting Systems should be used to reduce visual
impacts, especially at night. Cumulative impacts will be significant.



Even if the lines are so-called bird-safe, there will always be collisions and
electrocutions.



Tisdale photo below shows mature oaks being bulldozed for SDG&E’s new Boulevard
Substation-- Oaks sequester carbon, provide oxygen, habitat, beauty, shade, and more

2. High-Voltage Substation
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Again, a new type of infrastructure is being introduced into a generally pastoral area
that will increase noise, radiation and light pollution and increase fire risk.
The American Bird Conservancy reported the following12:
o In 2011, at the Laurel Mountain facility in the Allegheny Mountains, almost 500 birds

were reportedly killed after lights were left on at an electrical substation associated
with the wind project. The deaths are said to have occurred not from collisions with
the wind turbines themselves, but from a combination of collisions with the
substation and apparent exhaustion as birds caught in the light's glare circled in mass

I-39

.

confusion13

o On May 23, 2003 at the Mountaineer wind farm in the Allegheny Mountains, at least
33 birds were killed. Some of the deaths were attributed to collisions with wind
turbines and some to collisions with a substation

.

3. 500 kV Switchyard and Connection to Existing SDG&E Sunrise Powerlink




Same comments as stated above for High-Voltage Substation
We have submitted initial and scoping comments on Boulder Brush Gen-Tie /
Substation /Switch yard DEIR to San Diego County.
Campo Wind, Torrey Wind,and Boulder Brush should all have been analyzed in one
joint NEPA/CEQA document instead of being piecemealed.

I-40

4. Access Roads







It is good to see that Terra-Gen has agreed to pave Ribbonwood Road.
However, more details are needed regarding the improvements to the approximately
1-mile stretch of Ribbonwood Road
How much of the road will be widened and where?
Will and private fences or drainages be impacted?
Does Terra-Gen have all the necessary legal access routes and right to widen road as
planned?
How will the Tule Creek floodplain crossing be handled and will it be required to
meet 100 year flood events as it should be?

I-41

I-42

5. Defensible Space (Fuel Modification Zones)



12
13

What is the defensible space required around project components including wind turbines and
related infrastructure?
Which roads are considered permanent and would be required to comply with fuel
modification?

https://abcbirds.org/article/massive-bird-kill-at-west-virginia-wind-farm-highlights-national-issue/
https://abcbirds.org/article/massive-bird-kill-at-west-virginia-wind-farm-highlights-national-issue/
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1.2 Construction
Work Force:






Up to 501 employees on a daily basis seems to just cover Campo Wind and parts of
Boulder Brush when in reality that number could double or triple in the event Campo
Wind, Torrey Wind and Boulder Brush are under construction at the same time or
overlapping schedules.
When you add in the additional potential for Rugged Solar to also have overlapping
construction schedules, you have a real mess.
Carpooling / van pooling should be required to reduce green house gas emissions, traffic
and dust.
Regardless, all major access routes like BIA 10 should be properly engineered and paved
to prevent impacts to air quality for all impacted residents.

I-44

I-45
I-46

Construction Communication and Contacts:



Project neighbors should also be provided with construction contact information to
report accidents and project related issues.
Just having an Environmental Health and Safety Plan does not guarantee that the project will
be in compliance with OSHA requirements. Corners are cut on these projects all the time,
according to locals who have worked on similar projects in Imperial County and elsewhere. It is
truly alarming!

I-47

Materials and Equipment:


Where are the helicopters? SDG&E has been using helicopters to install the new taller utility
poles along Old Hwy 80 and Buckman Springs Road and elsewhere in the backcountry for their
so-called fire hardening of their system.



Helicopters have been used on other energy and infrastructure projects in rural San Diego and
Imperial Counties.



Helicopters use jet fuel and create acoustic and air pollution. They also increase risk for our
remaining Golden Eagles and other avian species.

I-48

Site Clearing, Grading, and Excavation:


The grading plans for Campo Wind, Boulder Brush, and Torrey Wind should be provided in the
DEIS in order to make fully informed comments and decisions.



There is no discussion of the explosives and blasting that will be required where turbines are
proposed on top of hard rock surfaces. The DEIS aerial photos document that major rock
formations are involved.




Where will the cut and fill take place? How much is involved?
Where will stockpiling of soil take place? It should not be allowed adjacent to private property
where it can cause problems off-site.
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Where will culverts and run off trenches be placed and how will that impact non-participating
property owners that may be impacted? Will storm water be diverted onto private properties
and /or public access routes?

I-49
Cont.

Construction Activities, SWPPP, and Erosion Control:



Extra care needs to be taken with the local decomposed granite type soil that easily
erodes creating channels that grow quickly in heavy rain events.
Protecting off-reservation properties from project runoff and/ or diversion of
groundwater recharge is critical. It is a fine line.

Final Road Grading, Erosion Control, and Site Cleanup and Stabilization:


This section states that the developer would inspect and clean up the Project development
footprint following construction to ensure that no solid (e.g., trash) or liquid (e.g., used oil, fuel,
turbine lubricating fluid) waste was inadvertently spilled or left on site.



Terra-Gen and the Boulder Brush land owner Eugene Gabrytch have not even been on-site, by
their own admission, so we doubt that ‘the developer’ would bother to do any inspections or
make any efforts whatsoever.

I-50

Testing and Commissioning:


Project neighbors must be notified when testing and commissioning are planned in
order to make sure they are home to deal with potentially frightened pets and live
stock, and any other related impacts.

I-51

Construction Water:


87 acre feet = 40 million plus gallons of water estimated just for Campo Wind construction to
be sourced from the well field near the old Campo Landfill site in the southeastern portion of
the reservation and the Campo Wind footprint.



40 million gallons is over three times the 12,181,187 gallons of water that were mined and
exported from the same controversial well filed during 2013 for the construction of SDG&E’s
ECO Substation between July 2013 and November 18, 2013 when sales were curtailed far short
of the 53.75 million gallons authorized by Campo’s Muht-Hei and Ralph Goff.
Campo’s 53.75 million gallon figure was supported by so-called groundwater expert Jay Jones’s
Environmental Navigation Services Inc Report (dated 6/14/13) ‘Evaluation of Short-term
Construction Water Supply Obtained from the Southeastern Portion of the Campo Indian
Reservation’, that was included in SAN DIEGO GAS & ELECTRIC COMPANY EAST COUNTY
SUBSTATION PROJECT AMENDED CONSTRUCTION WATER SUPPLY PLAN
REVISED JULY 3, 2013 (attached): (Excerpts-emphasis added):
o 5.2 GROUNDWATER SOURCES: Wells located on the southeastern portion of the Campo
Indian Reservation - Maximum total volume: 53.75 million gallons A groundwater study
and summary report, included as Attachment F: Environmental Navigation Services Inc.
Report, was prepared by a qualified hydrogeologist to assess the existing condition of
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the underlying groundwater/aquifer and all existing wells located in the southeastern
portion of the Campo Indian Reservation. The study evaluated the aquifer properties
and storage capacity and found that the aquifer contained sufficient groundwater to
support extraction of up to 53.75 million gallons during construction without impacting
short- or long-term local groundwater production or wells in the Project area. The study
also addressed the potential for subsidence. Attachment 4 to Attachment F:
Environmental Navigation Services Inc. Report includes a letter from Muht-Hei, Inc.
confirming the legal authority of the Campo Band of Mission Indians to sell water for
use off reservation for construction purposes without an MUP from San Diego County.
o Jay Jones report’ conclusion at page 46 of 80 states:
 This summary report examines and supports the short-term pumping of 165 AcFt of
water from a 1462 acre watershed with a storage capacity of 2559 AcFt. The amount
of groundwater in storage greatly exceeds the proposed short-term and existing
demand where the proposed demand is approximately 6% of total groundwater in
the storage within the water supply area. Rainfall recharge, here calculated to be
230 AcFt/yr on an average annual basis, exceeds the short-term demand on an
annual basis and will readily replenish the aquifer system. The shortterm demand is
also less than the long-term sustainable demand of 173 AcFt/yr determined using
water balance calculations based on historical rainfall data.
 Jay Jones’ report disclaimer states at page 62 of 80:
 1.3 Discussion: The methodology used in this report represents one approach to the
evaluation of groundwater recharge and storage and is the approach currently used
by the County of San Diego DPLU to examine the potential impact of pumping on
groundwater-dependent developments2. It is based on readily-available locally-valid
data such as precipitation, evapotranspiration, soil properties, and aquifer extent
and thickness. It is recognized that the calculation parameters may vary from those
presented herein; however, the overall approach was conservative to accommodate
potential variability and uncertainty.



SDG&E’s Water Supply Report to CPUC for October 2013 includes the following
excerpt
o In compliance with Section 7 of the Amended CWSP, please find pressure
transducer data and manual soundings included in Attachment B: Campo Indian
Reservation Monthly Water Report. The report includes Manual Soundings,
pressure transducer data and water level hydrographs for each of the four
production wells currently being used for construction water and five monitoring
wells. The pressure transducer data includes water level readings along with the
elevation of the pressure transducer collected every fifteen minutes. However,
there are periods of time where the water level fell below the depth of the pressure
transducers in production wells PD2, PD3 and PD4, resulting in intermittent gaps in
the pressure transducer data. The positioning of the pressure transducers in the
wells continues to be monitored by Campo Indian Reservation and the pressure
transducers are redeployed as appropriate. In addition, the pressure transducers
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for MW4 and MW5 failed during this reporting period. Data is only available for
MW4 through October 16, 2013 and there is no data available for MW5.
Nonetheless, manual soundings collected for MW4 and MW5 during this period
show no significant impact to the water levels as a result of pumping. Moreover,
the overall data collected and analyzed to date indicates no significant negative
impact on the aquifer due to pumping.
SDG&E’s Water Supply Report to CPUC for November 2013 includes the following
excerpts:
 In compliance with Section 7 of the Amended CWSP, please find water monitoring
data included in Attachment B: Campo Indian Reservation Monthly Water Report.
The report includes manual soundings and water level hydrographs for the four
production wells currently being used for construction water and five monitoring
wells. Pressure transducer data collected every fifteen minutes for PD2, PD3, PD4
and MW1, MW2, MW3 and MW4 is also included in the report. The pressure
transducers in PD1 and MW5 failed during this reporting period; therefore,
pressure transducer data is not available for these two wells, but manual soundings
collected for PD1 and MW5 during this period show no significant impact to the
water levels as a result of pumping. As previously communicated to the California
Public Utilities Commission on December 3, 2013, Campo Indian Reservation
(Campo) stopped providing construction water deliveries to the Project on
November 18, 2013, so pressure transducer data is available from November 1,
2013 through November 18, 2013. The data also shows periods of time where the
water level fell below the depth of the pressure transducers in production wells
PD2, PD3 and PD4, resulting in intermittent gaps in the pressure transducer data.
The positioning of the pressure transducers in the wells is monitored by Campo and
the pressure transducers are redeployed as appropriate. Nonetheless, the overall
data collected and analyzed to date indicates no significant negative impact on the
aquifer due to pumping. Please note that SDG&E will not be providing data
associated with the production or monitoring wells located at Campo until water
deliveries to the Project resume.”
Dust Suppressant
 The DEIS specifically states that Magnesium Chloride will be used as a dust suppressant. A

I-53
Cont.

quick search finds that there are issues with this type of salt.
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The DEIS fails to disclose or investigate the effects magnesium chloride may have on our
environment in general and especially on those whose properties may be down gradient
and/or downwind of Campo Wind and Boulder Brush components where dust suppressant
will be sprayed onto surfaces.
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According to Oxidental Chemical14: Under hot, dry conditions, Calcium Chloride
remains liquid while Magnesium Chloride does not, resulting in lower dust
suppression capabilities under these conditions.
According to another site : Negatives Outweigh the Positives15
o Although magnesium chloride is considered to be less expensive than other dust control
agents, the potential negative impact of using salt may outweigh any positive aspects.
There are numerous reasons why using magnesium chloride is less than desirable for
dust control on unpaved roads. These include:












Recognized to be harmful to important road side vegetation
The unpaved road may become slippery when wet if clays are present
The unpaved road can become a sloppy mess during spring thaw
The magnesium chloride washes off readily with rain/snow melt
Repetitive applications may be required to control dust
Potential to leech chloride into shallow drinking water wells
Doesn’t work well in low humid conditions
Magnesium chloride is very corrosive especially if the salt is more concentrated
Attracts wildlife to roads for the salt and create driving hazards

I-54
Cont.

An alternative suppressant like Earthbind should be considered, it is reportedly:
o Free of hazardous solvents • Non-flammable
o Non-corrosive to metal
o Non-hazardous waste
o Not considered to be harmful to aquatic and mammal life • Not considered to be
carcinogenic

Campo Wind Facilities






60-4.2NW turbines are just too big, too loud and to ugly to be allowed to impact local
communities, especially south of I-8 where they are completely incompatible with rural
community character, very low ambient noise levels, dark skies and more.
You really need to include Torrey Wind’s 30-4.2 MW turbines to fully realize the
cumulatively significant and disproportionate adverse impacts that must be fully and
honestly analyzed.
This DEIS fails on all counts.

I-55

Boulder Brush Facilities


The Tisdale photo below, taken from Ribbonwood Road looking northwest, shows the Boulder
Brush off-reservation property. It is a beautiful place with lots of wildlife that Dudek can’t seem

14

https://www.oxycalciumchloride.com/building-better-roads/controlling-dust/how-to-control-dust/choosing-theright-dust-suppressant
15
https://www.globalstabilization.com/2017/04/07/why-use-mag-chloride-for-dust-control-if-you-care-about-theenvironment/
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to locate. The Torrey Wind project would install 30-586 ft tall turbines in addition to the Boulder
Brush infrastructure that will totally ruin what is left of this scenic area where Big Horn Sheep,
Golden Eagles, Quino Checkerspot Butterflies and many more species once thrived. Many
species still do thrive here.

I-56
Cont.





DEIS at page 37 (excerpt)
o “Protocol surveys for 2019 within the Boulder Brush Corridor were underway at the
time of preparing this document.”
o How can we make fully informed comments and decisions without having all the
necessary information available?
o 2018 was a terrible year for butterflies but 2019 has been much better due to increased
rainfall and bloom.
o Denying that no Quino habitat is present on the off-reservation portion of the project
does not make it true.
o If memory serves, not that many years ago, McCain Valley in the Ribbonwood Road area
was either part of the Quino critical habitat or close to it.
DIES at page 86: Excerpt Emphasis added
o “The Project would be required to complete a Section 7 consultation process with the
U.S. Fish and Wildlife Service (USFWS) and would require the issuance of a Biological
Opinion from the USFWS with identified terms and conditions. Adverse effects on the
Quino checkerspot and its habitat would be reduced to less than adverse with
implementation of recommended MM-BIO-1 and MM-BIO-3 (see Section 4.5.3). The
Off-Reservation portion of the Project would not adversely affect any federally listed
plants or wildlife, because none are present. An additional set of Quino checkerspot
butterfly surveys are being conducted within the Off-Reservation portion of the Project.”
o How can these contradictory statements be true regarding federally listed species
saying that ‘none are present’ and ‘butterfly surveys are being conducted within the
off-reservation portion of the project’?
o In addition, a Golden Eagle was observed on the off-reservation portion of the project
as documented in Figure 14r.
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1.3 Operation O&M Management Planning
1.4 Decommissioning



The DEIS statements are generalized and prevent fully informed comments and decisions on the
decommissioning plan for Campo Wind and Boulder Brush components.
What are the ‘terms of the Campo Lease” that will be complied with and has the lease even
been finalized and approved by the General Council?

2. PROJECT DESCRIPITION:
 Basically, three alternatives are offered, two of which are almost equally destructive and
harmful for the already disproportionately impacted predominantly low-income area residents:
1. 252 MW : 60 - 4.2MW turbines
2. 202 MW : 48 – 4.2MW turbines
3. NO PROJECT –community preferred option
 The first two both use 4.2MW turbines, some of the largest and least studied turbines around.
 Alternative 2 is reduced by just 12 turbines. Otherwise they are equally dangerous and
represent significant, cumulatively significant and disproportionate adverse impacts overall.
 The DEIS rejects most alternatives, including reduced Minimal Build-Out with 60-2.5 MW
turbines, because they would be located off-reservation and not provide economic benefits to
the tribe or they would not produce enough profits for Terra-Gen.
 The DEIS was written in a biased and manipulated manner to support the intended target of 252
MW using 4.2MW turbines.

3. AFFECTED ENVIRONMENT AND AREAS NOT FURTHER DISCUSSED:
 We have already provided enough evidence, including local electrical pollution
studies conducted at homes around the Kumeyaay Wind and Ocotillo Wind turbines
documenting the high levels of stray voltage in and around homes, even with their
own power shut off.
 The experts agreed that the only viable source of that stray voltage / dirty electricity
was the wind turbines due to their findings and the absence of any other source with
that level of power.
 The experts informed us that static / electrical pollution / radiation is the same or
similar as that generated by wireless communications, and is currently very
controversial with the rollout of 5 G.
 Please take note that Electromagnetic Field Insurance Policy Exclusion Are The Standard

17

o

Electromagnetic Fields are defined as a “pollutant” by insurance companies and
often require special coverage as a “pollutant” in policy enhancements

o

Due to the high risk that electromagnetic (EMF) field exposure poses, most insurance
companies do not cover electromagnetic fields and have very clear “electromagnetic
field exclusions” (see linked list on this page.) EMFs are classified as a “pollutant”
alongside smoke, chemicals and asbestos. If you want insurance that will cover EMFs
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you have to purchase additional “Pollution Liability” or “Policy Enhancement”
coverage.16
o

From Joel M. Moskowitz, Ph.D., Director
Center for Family and Community Health
School of Public Health
University of California, Berkeley Sunday, June 2, 2019

o

Effects of Exposure to Electromagnetic Fields: 833 Studies17


Feb 1, 2018 (Updated June 10, 2019)
Note: There are now 1,027 studies in the collection. The abstracts can be
downloaded by clicking on the links below.
Government and industry-linked scientists often claim that the research on
the effects of exposure to electromagnetic fields (EMF) is inconsistent, and
that more research is needed before precautionary warnings are issued or
regulatory guidelines are strengthened.
In 2011, the International Agency for Research on Cancer (IARC) of the World
Health Organization classified radio frequency radiation (RFR) “possibly
carcinogenic to humans” (Group 2B). The IARC plans to review RFR again by
2024 because most peer-reviewed studies published in the past decade
found significant evidence that RFR causes genotoxicity. Thus, the IARC will
likely re-classify RFR to either "probably carcinogenic to humans" (Group 2A)
or "carcinogenic to humans (Group 1) at the next expert review.
Cell phones and other wireless devices also produce static and extremely low
frequency (ELF) electromagnetic fields. ELF was classified by the IARC
as “possibly carcinogenic to humans” (Group 2B) a decade before RFR
received this classification.

Dr. Henry Lai, Professor Emeritus at the University of Washington and former
Co-Editor-in-Chief of the journal Electromagnetic Biology and Medicine, has
compiled summaries of several areas of the research on the biologic and health
effects of exposure to RFR and ELF EMF. His sets of abstracts which cover the
period from 1990 to 2019 constitute a comprehensive collection of this
research.
Dr. Lai finds that the preponderance of the research has found that exposure to
RFR or ELF EMF produces oxidative stress or free radicals, and damages DNA.
Moreover the preponderance of RFR studies that examined neurological
outcomes has found significant effects.
The evidence for DNA damage has been found more consistently in animal and
human (in vivo) studies than in studies of cell samples (in vitro).
The abstracts can be downloaded from the BioInitiative web site by clicking on
the links below.
16
17

https://ehtrust.org/key-issues/electromagnetic-field-insurance-policy-exclusions/
https://www.saferemr.com/2018/02/effects-of-exposure-to-electromagnetic.html
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Note: The comet assay is a sensitive genotoxicity test for the detection of DNA
damage and repair. This is a standard technique used in biomonitoring and
genotoxicity testing.

Top Line Results; Radio frequency radiation:






89% (n=203) of 225 oxidative stress (or free radical) studies report significant effects.
64% (n=49) of 76 DNA comet assay studies report significant effects.
54% (n=25) of 46 in vitro studies report significant effects.
80% (n=24) of 30 in vivo studies report significant effects.
73% (n=222) of 305 neurological studies report significant effects.
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Extremely low frequency and static electromagnetic fields:





89% (n=203) of 229 oxidative stress (or free radical) studies report significant effects.
74% (n=34) of 46 DNA comet assay studies report significant effects.
68% (n=21) of 31 in vitro studies report significant effects.
87% (n=13) of 15 in vivo studies report significant effects.

3.1-LAND RESOURCES





The public is referred to Appendix C for the Campo Environmental Protection Agency (CEPA)
statutes, the Campo Band of Diegueño Mission Indians Land Use Code (Land Use Code), and the
Campo Band of Diegueño Mission Indians Land Use Plan (Land Use Plan). The Project will be
developed in accordance with the Resource Development Plan approved by the BIA as part of
the lease approval process.
Where are all of these plans? They are not in the DEIS or appendices.
The public has a right to see them if they are the main tribal governing documents. Without
them, the DEIS is lacking and fails to provide adequate information to make informed comments
and decisions
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3.2-WATER RESOURCES
GROUNDWATER information is lacking in detail and validity to support DEIS conclusions.
Well field is same as that used for ECO Substation that had to be shut down due to lack of
recharge and impacts to wells and springs.
 Need to include private groundwater quality test results – to counter old 2004 tests for landfill
 Sandy soil maps (figure 6 Appendix show more sand near current Campo Materials location NOT
near proposed Campo Wind batch plant, O&M building and laydown yard.
 Figure 9: not all wells show up because many were drilled prior to permits being required by the
County or no permits were applied for.
 Where are the on-site wells and springs relied upon by residents living on the Campo
Reservation? They complained when the ECO Substation water sales impacted their water.
 Figure 10: Only inactive springs are identified. Where are the active springs located on and off
the reservation?
7-8-19
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The lay down yards, O & M buildings and batch plants should all be located where existing water
sources, power, and area has already been disturbed NOT on areas that need to be graded,
import water, string new lines from unidentified connections.
Plot plans and grading plans should be provided with all these details so impacted residents can
make valid and fully informed comments.
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3.3-AIR QUALITY


Turbines create their own forms of air pollution through electrical pollution radiation including
increased static electricity, EMI, interference with weather radar, cell service and other forms of
communication. SCADA just adds to the pollution that residents and other living beings are / will
be subjected to.

I-68

3.5-BIOLOGICAL
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The DEIS at 4.5.1 page 82 includes the following
 For purposes of this environmental review, the Project would affect biological resources
if it would:  Have an adverse effect on any riparian habitat or other sensitive natural
community regulated or protected under federal law or regulation.  Have an adverse
effect on federally regulated wetlands as defined by Section 404 of the Clean Water Act,
through direct removal, filling, hydrological interruption, or other means.  Have an
adverse effect on any sensitive species afforded protection under federal law or
regulation.  Interfere with the movement of any federally protected fish or wildlife
species or with established wildlife corridors regulated or protected under federal law
or regulation.
The project area is desert transitional which increases the number of species it supports and
also makes it more important in relation to potential climate change impacts.
Boulevard Planning Group: Campo Wind DEIS comments
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The DEIS At page 86 states that ‘there would be no adverse effects on eagles. How
convenient but very wrong.
 Golden Eagles have been tracked flying through proposed wind turbine sites, and next
door, especially in the southern section south of Hwy 94 as documented in the BTRs.
 The conclusions made in the DEIS are not supported by the Biological Technical Reports.
 Adding 60-90 new 586’ tall wind turbines in our Golden Eagle friendly area could serve
as the tipping point that kills our remaining Golden Eagles through cumulatively
significant impacts from multiple wind turbine projects within a 16 mile or so radius.
 Allowing take of our eagles would be negligent and in violation of public trust and
federal regs.
 The project’s impacts cannot honestly be mitigated. To say it can would be lying
outright.
 Some of the information seems to be missing.
 The DEIS and Biological Technical Reports (BTR) don’t seem to match up.
 The BTR discusses field studies but those studies are not readily apparent.
 Below left is a photo of a turkey vulture sunning itself on the gate cross member over
the driveway at the Fordyce property that abuts the Campo Wind site on the west end
of Tierra Real Road on the eastern boundary of the Reservation along BIA 10.
 On the right is the view from the Fordyc’s front porch looking west over the Campo
Reservation where 586 ft tall turbines would be in the near and far view from right to
left where several rows of turbines are proposed. Looks like good eagle territory.
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3.6-CULTURAL RESOURCES




We know that the Campo people believe that eagles and redtailed hawks carry their prayers up
to the Creator, that owls and coyotes bring warnings and omens that something bad is coming,
that rattlesnakes represent some clans and that they continue to use many local plants for
medicine and ceremonies.
Campo elders and many other members recognize that Campo Wind threatens most of their
customs and practices, their health and safety and overall quality of life for current and future

generations.
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3.7-SOCIOECONOMIC CONDITIONS





The DEIS fails to comply with Executive Order 12898 on trust responsibilities and the broader
predominantly low-income off-reservation community as well.
Executive Order 12898: “Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, ‘provides that “each Federal agency shall make
achieving environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority populations and low-income populations. ” The Executive
Order makes clear that its provisions apply fully to programs involving Native America18
“The Executive Order requires agencies to work to ensure effective public participation and
access to information…In addition; each agency should work to “ensure that public documents,
notices, and hearings relating to human health or the environment are concise, understandable,
and readily accessible to the public.”
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3.7.2.2: SURROUNDING SOCIAL AND ECONOMIC ENVIRONMENT:












Much of the information provided and relied upon in the DEIS seems to be outdated, inaccurate,
and/or uses information from a much larger subregion resulting in skewed and misleading data.
Regardless, Campo Wind DEIS Appendix D table 2-3 Comparison of Effects for Project
Alternatives does confirm that impacts for Alternative 1 and 2 , are ‘Adverse unavoidable’ for
Noise, Visual Resources, Socioeconomic Resources, and Cumulative.
Socio economic impacts include increased cost or total loss of fire insurance due to project.
The project site is located in within the Boulevard Planning Area of San Diego County with the
Campo Planning Area located to the west. Both are located within the larger Mountain Empire
Subregion.
Boulevard and Campo data should be used instead of the larger Mountain Empire subregion
that artificially dilutes the impacts.
Slightly more accurate, but still limited information is available that shows our 91905 zip code
area has about 1,700 residents in 652 households, with 21% being Native American, with only
37.6 % of our school kids reported as “white”. 19 That means that 62.4% of our school kids are
non-white minorities.
Why are 2017 poverty levels used for San Diego County and 2009 levels for ‘Mountain Empire’?
The La Posta Casino closed its doors in 2012 as reported by the Union-Tribune.20
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PROPERTY VALUES ARE ADVERSLEY AFFECTED AS DOCUMENTED BELOW:


Terra-Gen should be required to offer property value protection agreements to nonparticipating property owners within at least a 2-mile radius and probably more.



Here is just one example of many. The photo below (left) shows the home of the Guy family on
Ribbonwood Road with the Tule Wind turbines located about 4,500 ft or so behind them on

18

https://ceq.doe.gov/docs/ceq-regulations-and-guidance/One_Federal_Decision_MOU_(M-18-13-Part-2)_201804-09.pdf
19
https://www.zipdatamaps.com/91905
20
https://www.sandiegouniontribune.com/sdut-la-posta-casino-closes-down-2012oct24-story.html

22

Boulevard Planning Group: Campo Wind DEIS comments

7-8-19

I-75



BLM land. The photo on the right shows sky lined Kumeyaay Wind turbines that are between
2.4 and 3.3 miles west. Turbines have destroyed previously beautiful uncluttered views, dark
skies, and quiet. Both turbine projects create acoustic, light, shadow flicker and electrical
pollution and nuisance that have negatively impacted the family, their health, their pets, and
their horse training facility. Some customers balk at having horses so close to turbines.
During fire emergencies and these projects significantly increase the risk of wildfire ignition and
interference with fire fighting abilities and ability for residents to evacuate with their animals.
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To add insult to injury, Terra-Gen’s Campo Wind and Torrey Wind would be located even
closer to the Guy’s properties and many others in the same position with their property
values in the toilet. They should probably move to preserve their health but cannot afford to.
Terra-Gen has not contacted the Guys or any other neighbors to discuss the details or realities
of these major projects. The Guy’s sole legal access is Ribbonwood Road, the main access route
for Boulder Brush Gen-Tie and Torrey Wind. It is one way in and one way out. Major issue !
The Ontario Superior Court ruled in 2013 that landowners living near large wind farms suffer
from lower property values. That court said it decreased property values by 22 to 55 per cent,
based on expert opinion provided21.
Michael McCann of McCann Appraisal, LLC out of Chicago Summarizes Property Value Studies;
Michael McCann Literature Review22: About Michael McCann:


30 years appraisal & consulting



Most types of commercial, industrial & residential property



State Certified General Appraiser



Certified Review Appraiser (CRA)



Member – Lambda Alpha International



Qualified & testified as expert witness in 21 states, circuit courts & federal court



Appraised variety of property value damage situations
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https://www.thestar.com/business/2013/04/23/wind_turbines_have_reduced_property_values_court_says.html

https://windwisema.org/mccann-summarizes-property-value-studies/
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Consultant to governmental bodies, developers, corporations, attorneys, investors and
private owners



Appointed by Federal Court as a Condemnation Commissioner



Evaluated & consulted 20+ utility scale wind projects in over a dozen states
Summary: Wind Turbine – Property Value Impact Studies
Independent Studies

Author

Type

Year

Location

Method

Distance

Impact %

Lansink

Appraiser

2012

Ontario

Resale(1)

< 2 miles

(39%) Avg.
23%-59%

2 Km

(25%)

Regression Resale &
Census Block

1/10 to 3
miles

Varies to >
(45%)

2009 Illinois, (3) Paired Sales & resale
-2012 MI, MA, WI

< 2 miles

(25%) 20% –
40%

1.8 miles

(25%)

Academic
Geographic
Rheine & Weighted Regression
RWTH Aachen
2012
(2)
Neuenkirchen
University

Sunak

Heintzelman
Tuttle

Academic
Clarkson
University

McCann

Appraiser

Gardner

Appraiser

2009

Kielisch

Appraiser

2009 Wisconsin (4)

Luxemburger

Broker

2011 Upstate NY

2007

Lincoln Twp. Committee(5) 2000-

2002
Canning &
Simmons

Appraisers
(CANWEA)

Paired Sales
Regression & Survey

AcademicISU ‐
REP Student
2010
thesis

Hoen

USDOEfunded LBNL 2009

Visible vs. (30-40%)(24not visible
39%)

Ontario

Paired Sales

3 NM

(15%)
$48,000

Wisconsin

AV ratio 104% v. 76%

1 mile

(24%)

Viewshed(6)

(7%-13%)
(9%)

Wind Industry-Funded Studies
Regression Paired
Ontario
2010
Sales

Hinman

24

Texas

Illinois

Pooled Regression
Realtor survey

9 states

Pooled regression
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3 miles1/2 No SS (11.8%)
(7)
mile
5 miles 3k ft
– 1 mile

Increases
(5.6%) (8)
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(Adapted from “Wind Projects & Land Value” by Michael S. McCann, CRA, McCann Appraisal,
LLC. Chicago, Illinois © 2012. Used with permission.)
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3.8-RESOURCE USE PATTERN
3.8.2 Tribal:





This section references Campo Renewable Energy Zone (CREZ)
Where is the CREZ map?
Has the Campo CREZ map been approved by the General Council?
The off-reservation public has a right and a need to see what is planned and where and how it
will impact their own properties and physical and economic well being
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3.10-NOISE










BIA NEPA GUIDEBOOK: 7.4 DISPROPORTIONATE EFFECTS (Environmental Justice) Executive
Order (EO) 12898 (February 11, 1994), “Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” requires Federal agencies to identify
and address any disproportionately high and adverse human health or environmental effects
their proposed actions might have on minority communities or low-income communities.
The BIA must specifically address in the environmental analysis any such communities that
might be affected by a proposed action. Detailed guidance is provided in Appendix 18.23
The ambient noise levels in the DEIS are far too high for our quiet rural area based on current
and previous monitoring results.
According to Dr. Carman’s DEIS review, improper equipment was used, which resulted in
artificially high the levels that changes the impacts of increased noise, and more.
Here is a link to a 1.05 minute video clip of Ocotillo Wind turbine noise from Jim Pelley who
recorded on 3/20/19 from his home where the closest 2.3 MW turbine is about ½ mile (2,640
ft) away. He accurately describes the noise as ‘Human Torture’24:
Here is a link to a very annoying 2 minute video clip of wind turbine noise recorded in
Aberdeenshire, Scotland25. The person who recorded the video included the following
statement: “This video was originally posted on You Tube by "beteigh", who writes: "The
sound on this clip is just as it was recorded on my camcorder. The difference in volume and
pitch is due to the speed of the gusts of wind and not any tinkering by me. In fact to get any
realistic sound I have to turn my computer volume up full. What I can't show is the
modulation of the sound, a strange 'whoosh-whoosh' that goes right through you -- it's
horrible. I now understand how distressing is must be for people who have to put up with
that relentless sound day and night. These huge developments are also ruining our
countryside and decimating wildlife habitats."
Ontario Canada: May 27, 2019: The K2 Wind farm in Huron County needs to make some
changes, the Ministry of Environment has ordered. The wind farm operators must fix noise

23

BIA NEPA Guidebook (2012) @ page 26:
https://www.bia.gov/sites/bia.gov/files/assets/public/raca/handbook/pdf/59_IAM_3-H_v1.1_508_OIMT.pdf
24
https://www.youtube.com/watch?time_continue=22&v=YhLaQ-cuXF0
25
https://london.ctvnews.ca/wind-farm-ordered-to-reduce-noise-1.4438989
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issues with their turbines, after noise testing found some of the turbines were “out of
compliance.”The order is vindication for Mike and Carla Stachura, who have been
complaining about noisy turbines near their Dungannon area home for more than four
years26.
 According to the World Health Organisation (WHO), noise effects on sleep are expected to
occur with outside noise levels > 40 dB (A). On the other hand, the WHO guidelines also
state that “when prominent low-frequency components are present, measures based on Aweighting are inappropriate”
 A copy of an editorial regarding the fact that the CADNA/A noise model was never intended
to measure wind turbine noise27.
 Wilson Ihrig REPORT DATED 18 MARCH, 2019: RESULTS OFAMBIENT NOISE
MEASUREMENTS OF THE EXISTING KUMEYAAY WIND AND TULE WIND FACILITIES IN THE
AREA OF BOULEVARD ANDJACUMBA HOT SPRINGS PERTAINING TO THE PROPOSED
TORREY AND CAMPO WIND TURBINE FACILITIES:
 Conclusion
 “The results of this study conclusively demonstrate that both the Kumeyaay Wind
and Tule Wind facilities’ wind turbines generate infrasound at residential locations up
to 8 miles away based on the current measurements. Ocotillo Wind infrasound from
wind turbines 11 to 12 miles away from Boulevard and Jacumba Hot Springs were
measured at levels as high as 66 dB. The current data indicates that there is also
significant low frequency noise in the range of 20 to 34 Hz. The measurement results
also show excessive amplitude modulation of wind turbine noise. Although Energia
Sierra Juarez Wind turbine‐generated IS was not detected in the current
measurements, under different wind conditions (wind direction and speed) high levels
of infrasound from those turbines could impact the residences in the current study.”
 March 1, 2019: Editorial: Wind Turbine Noise: Real Impacts on Neighbors; Lisa Linowes28:
(excerpt of piece that discredits report denying turbine noise impacts)
 Prediction vs. Actual Measurement Prediction noise models under-predict the loudest
turbine noise levels heard by neighbors at the point when their sleep is interrupted!
 HUMAN RIGHTS AND WIND ENERGY PROJECTS, Prepared by: Peter R Mitchell AM, BChe
March 2016: (excerpt)29
o Matching of the proven impacts with defined and accepted human rights is the purpose
of this document.
o Matching shows that rights involving:


Cruel, Inhuman and Degrading Treatment

26

https://london.ctvnews.ca/wind-farm-ordered-to-reduce-noise-1.4438989

27

http://wind3.herokuapp.com/posts/32217-the-lie-behind-turbine-noise-models#.XPadrohKiUk

28

http://www.windaction.org/posts/49514-wind-turbine-noise-real-impacts-on-neighbors#.XQpq_ehKiUk

29

http://www.epaw.org/echoes.php?lang=el&article=n485

26
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Discrimination



Arbitrary Interference



Working Conditions



Family



Children



Physical and Mental Health



Homes and Other Assets
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are seemingly being both ignored, and breached. It is not necessary that every one of the
above identified rights is breached. One alleged breach against one person at one wind
project is enough to trigger the obligations of the Human Rights Commission.




Startle Reflex and Sensitisation: ASA Conference presentation, New Orleans, December 2017:
Sarah Laurie, Waubra Foundation. Dr Bob Thorne, Acoustar; Steven Cooper, The Acoustic
Group30:
 How are these Biological Phenomena relevant to Wind Turbine Noise Exposure?
 Via acute physiological stress events.
Prevalence of wind farm amplitude modulation at long-range residential locations31
Kristy L.HansenaPhucNguyenaBrankoZajamšekbPeterCatchesidebColin H.Hansenc
 Abstract
 The presence of amplitude modulation (AM) in wind farm noise has been shown to
result in increased annoyance. Therefore, it is important to determine how often this
characteristic is present at residential locations near a wind farm. This study investigates
the prevalence and characteristics of wind farm AM at 9 different residences located
near a South Australian wind farm that has been the subject of complaints from local
residents. It is shown that an audible indoor low-frequency tone was amplitude
modulated at the blade-pass frequency for 20% of the time up to a distance of 2.4 km.
The audible AM occurred for a similar percentage of time between wind farm
percentage power capacities of 40 and 85%, indicating that it is important that AM
analysis is not restricted to high power output conditions only. Although the number of
AM events is shown to reduce with distance, audible indoor AM still occurred for 16% of
the time at a distance of 3.5 km. At distances of 7.6 and 8.8 km, audible AM was only
detected on one occasion. At night-time, audible AM occurred indoors at residences
located as far as 3.5 km from the wind farm for up to 22% of the time.
 Note: bigger turbines generate more acoustic energy and amplitude modulation.
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3.11-VISUAL RESOURCES


Dudek’s KOP and visual simulations are worse than worthless because they were selected to
falsely portray our beautiful area as already wasted when it is far more pristine than many areas
of San Diego County.

I-84
30

https://docs.google.com/viewerng/viewer?url=http://www.na-paw.org/Laurie-Cooper-Thorne-Startle-ReflexNew-Orleans-2017.pdf
31

https://www.sciencedirect.com/science/article/pii/S0022460X19302718?via%3Dihub
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The KOPs showing existing and simulated views should include the before and after photos of
the same KOP on the same page to make it easier to visualize the significant alteration.
Separating out the before and after shots seems manipulative at best.
There are no KOPs showing simulations of turbines viewed from the following residential
neighborhoods:
 Campo Reservation homes along BIA 10 and BIA 15, Williams Road, Crestwood Road
 Manzanita or La Posta Reservation residential areas
 Campo Valley, Shockey Truck Trail, Live Oak Springs, southern section of Tierra Del Sol Road
(south and east of reservation southern boundaries), Hwy 94 looking east.
 Pacific Crest Trail, Cleveland National Forest, Ribbonwood Road, Tierra Heights.
The selected Key Observation Points(KOP), fail to fairly or adequately represent the major KOPs
adjacent to the closest homes on both tribal and private lands.
o Figure 3: fails to identify the existing Kumeyaay Wind turbines that help people orient
their own locations in comparison.
o Visual simulation 6d Figure: KOP 7 shows 6 turbines south of Tierra Real Road when 7
are proposed there along BIA 10 next to the Tisdale’s Morning Star Ranch and other
private properties; KOP 8 photo looks west and fails to show the 5 new and much larger
turbines proposed south of I-8 and north of Hi-Pass Road in the Tierra Heights
residential neighborhood.
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PHOTOS TAKEN LOCALLY SHOWING VISUAL QUALITY OF THE PROJECT-IMPACTED AREA
Below left: Kumeyaay Wind turbines as seen from Tierra Del Sol Road at Sol Wood Road looking
north east. Tierra Heights homes are just in front of the turbines and would have more to the north
east, north west, and southeast. There are no turbines south of the Golden Acorn Casino at I-8.

I-85

Above right: Looking west from Sol Wood Road over private land with Campo Wind site (right to left,
across entire mid-photo), and Campo and Hauser Mountain in the distance. The views are expansive.
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Above left: Looking northwest from Shasta Way over private land to the Campo Wind site (right-to-left)
proposed for several ridge lines on the horizon, including the cleared fire break area along the nearest
ridge. Houses are scattered in the valleys and along hillsides
Above right: Looking south-southwest from Hwy 94, just east of Church Road, into the Campo
Reservation with the Campo Wind site along entire horizon on both sides of the valley where BIA 10
runs through the mature oak grove/ habitat. Tribal homes are along BIA 10 just around the curve to the
left in oak groves, and to the right along BIA 10 by the historic stone water tank and old stone grain
storage building by the Fiesta Grounds and on Hwy 94 just to the right, outside the photo, next to the
High Bridge train trestle.


In this area, Figure 14bi shows at least 11 tribal homes within about 1,000 feet or less from
unidentified project easement that passes across Hwy 94 between Church Road and the housing
complex on Kumeyaay Road.

Above left: iconic high bridge train trestle with tribal homes in the trees at base on left side.
Above right: Campo Wind site on ridge just south of high bridge. Tribal homes are adjacent.
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Above left: looking northwest from Sol Wood Road over oak groves along Campo Creek with Campo
housing complex and water tank just under ridge where turbines will be placed. Several rows of
turbines would be visible from this view and homes.
Above Right: Looking northwest from Shasta Way just south of Hwy 94 looking over oak grove to
Campo tribal housing complex and water tank on Kumeyaay Road. Turbines would fill the same ridge
the tank is on as well as ridges behind it and to the north and south.
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Above left: looking northwest from Shasta Way towards I-8 and Crestwood Road. Turbines would
line several ridges in the mid section of this photo. Private and tribal homes will be significantly
impacted by visual, acoustic, light and electrical pollution generated by the 586 ft turbines.
Above right: Looking southwest from Old 80, just east of Live Oak Springs Road over private ranch
land. Turbines would be sited along the near ridge on the right and several ridges between the oaks
and the horizon. Numerous homes are located along Live Oak Springs Road, Old 80 and Hwy 94 in
this area.
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Above right and left: Campo housing complex on Kumeyaay Road. Turbines would be extremely
close to these homes. The dirt road on the left appears on maps a Campo Wind access route.
 In this area, Figure 14w shows at least 1 tribal home within 1,200 feet and more within 2,200 or
so feet or so from a proposed turbine locations. Both are within about 500 feet or so from
proposed but unidentified project easements. These homes are already impacted with
Kumeyaay Wind turbines within 2,000-2,200 ft or so.
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The photo above shows the Campo Clinic on Church Road where turbines would line the ridge line
behind it and on the ridge on the west side of the road as well. Some tribal members would be
exposed to wind turbine impacts at home and at work or school.

3.12-PUBLIC HEALTH AND SAFETY





31

Acoustic, electrical, and light emissions /pollution generated by industrial wind turbines
represent trespass, nuisance, and outright theft of our rights to health and well being.
See previous comments in this letter and previous Scoping comments.
To continue to ignore this reality is a form of deceit and negligence that will no longer stand.
The Bureau of Indian Affairs, Indian Health Services, and the Department of Interior should
conduct legitimate Health Impact Assessments at homes already impacted by Kumeyaay
Boulevard Planning Group: Campo Wind DEIS comments
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Wind. And investigate the suspicious cancer cases that are clustered around the turbines
related infrastructure.
What does it take to get the powers that be to DO SOMETHING??
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APPENDICES:
APPENDIX A-SCOPING REPORT
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The vast majority of valid scoping comments were ignored.

APPENDIX B- PROJECT DESCRIPTION DETAILS







32

This section fails to identify the make and model of the proposed 60-4.2 MW wind turbines that
will be some of the largest on shore wind turbines available.
Where are the plot plans that provide critical project details with full disclosure necessary in
order to make informed project comments and decisions?
Setbacks are stated as ‘industry standard’ but industry standard is not identified or provided.
56 mph cut out speed seems incredibly dangerous to allow turbines to operate so close to
homes at such high rates of speed. Remember the 2009 catastrophic failure at Kumeyaay Wind
where turbine neighbors up to approximately ½ mile away found turbine debris in their yards
and drivers on I-8 also witnessed the collection of turbine debris.
How much does the nacelle weigh on one of Terra-Gen’s proposed 4.2 MW turbines? As
reported in the East County Magazine, when an Ocotillo Wind turbine collapsed in 2016,
neighbors reported the massive crash sounded like an explosion or sonic boom from 5 miles
away32. (photo by Jim Pelley-Ocotillo)

https://www.eastcountymagazine.org/wind-turbine-collapses-ocotillo
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Here is a link to drone footage taken by neighbors moments after hearing the turbine
crash to the ground.33It is very eerie.
Turbine lighting should be mandated to use FAA compliant radar-activated lighting
technologies known as Aircraft Detection Lighting Systems (ADLS).These Aircraft
Detection Lighting Systems can reduce light pollution by remaining dark most of the
time, lighting up only when necessary to serve as beacons.
Senator Ben Hueso sent a letter to FAA requesting relief for residents impacted by
Ocotillo Wind turbine impacts, including relief from flashing lights34. Nothing happened.
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APPENDIX C-REGULATORY SETTINGS





We will ask again: where are the tribal governing documents that are referred to in the DEIS?
MSCP: Tribal lands are not included in the East County MSCP Plan but the off-reservation
portion of Boulder Brush is.
How will the project impact the MSCP plan and what related requirements will be placed on
Boulder Brush?
The DEIS fails to address this important conservation planning issue
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APPENDIX E- EIS FIGURES
APPENDIX F-GROUNDWATER RESOURCE EVALUATION



Dudek’s groundwater evaluation is basically useless. NO SURPRISE.
Dudek was the consultant for SDG&E’s ECO Substation EIR/EIS. The Final EIR/EIS and
Construction Water Supply Plan estimated 30 million gallons of water were needed.



SDG&E’s EAST COUNTY SUBSTATION PROJECT MINOR PROJECT REFINEMENT #8, dated
9/20/1335 requested an increase from the approved 30 million to 90 million gallons!




Attached is a one-page summary of Dudek’s alarming errors36

Based on past history of the current tribal leadership that has been in office for many
years, with just a few years under different leadership, there is little to no trust for any
real oversight or enforcement of the Campo Wind project, including use and
sustainability of finite groundwater resources.

33

https://www.youtube.com/watch?v=q6ytUyQtA24
https://www.eastcountymagazine.org/sites/eastcountymagazine.org/files/2014/March/Hueso-OcotilloletterstoFAA.PDF
35
https://www.cpuc.ca.gov/environment/info/dudek/ecosub/MPR_8_Request.pdf
36
Dudek v Ponce by Donna Tisdale 2/3/14
34
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We point to need to curtail bulk water sales from the same Campo Reservation well
field before they reached the unsustainable 57 million gallon authorization limit.
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APPENDIX H- BIOLOGICAL TECH REPORT








BTR Part 4 A: Figure 9 USFWS Critical habitat: Quino Checkerspot Butterfly (QCB) Habitat
magically disappears where the Campo Reservation boundaries start because it is sovereign
land.
Previously, it was alleged that USFWS wanted to include most of the Campo Reservation in QCB
critical habitat but the tribe objected to that designation.
QCB is here and has been documented within and near the southern portion of the Campo Wind
project numerous times over the years. The DEIS admits to critical habitat on site.
Figure 10 & 11 combine USFWS and AECOM QCB observations on one map with at least 43 on
reservation and at least 10 off-reservation and QCB Suitable Habitat identified in the area where
7 turbines, Batch Plan, Laydown Yard and O& M building are planned in the southern portion
along BIA Rt 10 and adjacent to occupied private property. Those components should be
removed. And they excluded a lot or area that probably should not have been excluded.
Figure 131 USGS Golden Eagle Bird M007 – 2016 shows numerous Golden Eagle flights through
the Campo Wind project. However, not all eagles are tracked.
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APPENDIX E-1: PLANT SPECIES OBSERVED:



This section documents just some of the plant diversity of our transitional high-desert
Mediterranean mosaic area between the mountains and the desert floor:
Here is a list of those that were observed that are also State and Federally listed
endangered, threatened, and rare plants of California37:
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APPENDIX F-1: WILDLIFE SPECIES OBSERVED:







37
38

This section also documents just some of the diversity and number of species, including
sensitive and allegedly protected species that are present in the Campo Wind / Boulder Brush
/Torrey Wind project areas.
We know there are many more that were not ‘observed’.
California ESA prohibits the take of any species of wildlife designated by the California Fish and
Game Commission as endangered, threatened, or candidate species. CDFW may authorize the
take of any such species if certain conditions are met38.
Condors have been personally observed, by Donna Tisdale and family members, in flight in the
Boulevard / Campo / Jacumba area, and foraging on road kill on Tierra Del Sol Road and the
Pine Valley I-8 Bridge in years gone by meaning the area is still suitable habitat for them as
documented by the Shu’luuk Wind

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline
https://www.wildlife.ca.gov/Conservation/CESA
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Here are 57 of the “observed species” that are fully protected, are considered threatened, or
special status under California ESA39; California Special Animals List40; California vulnerable
species41; and/or Federal ESA42, listed in alphabetical order:
1. American Peregrine Falcon
2. Bank swallow
3. Belted kingfisher
4. Big free-tailed bat
5. Black swift
6. Blue-gray gnatcatcher
7. Brewer’s sparrow
8. Brush rabbit
9. Cactus wren
10. Common poorwill
11. Cooper’s hawk
12. Costa’s hummingbird
13. Eared Grebe
14. Golden Eagle
15. Great blue heron
16. Great egret
17. Greater Roadrunner
18. Ferruginous hawk
19. Fox sparrow
20. Fringed myotis (bat)
21. Harris’ hawk
22. Hoary bat
23. Horned lark
24. Kangarroo rat
25. Lawrence’s goldfinch
26. Lesser nighthawk
27. Loggerhead shrike
28. Long-eared myotis
29. Long-eared owl
30. Mountain Quail
31. Northern harrier
32. Oak tit mouse
33. Olive-sided flycatcher
34. Osprey
35. Pallid bat
36. Pocketed free-tailed bat
37. Quino Checkerspot Butterfly

39

http://www.dfg.ca.gov/wildlife/nongame/t_e_spp/fully_pro.html
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109406&inline
41
http://data.prbo.org/apps/bssc/uploads/images/vulnerable_species_small.png
42
https://www.fws.gov/endangered/
40
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38. Roufus-crowned sparrow
39. Roufus hummingbird
40. San Diego black-tailed jack rabbit
41. San Diego desert woodrat
42. Savannah sparrow
43. Scott’s oriole
44. Sharp-shinned hawk
45. Swainson’s hawk
46. Swainson’s thrush
47. Townsend’s big-eared bat
48. Tri-colored blackbird
49. Vaux’s swift
50. Western mastiff bat
51. Western small-footed myotis
52. Western yellow bat
53. White-tailed kite
54. Willow flycatcher
55. Yellow-billed magpie
56. Yellow warbler
57. Yuma myotis
Along with adding beauty and birdsong to our lives, birds and other critters contribute to
regulating services, such as scavenging carcasses and waste, controlling populations of
invertebrate and vertebrate pests, pollinating plants, and dispersing seeds; and supporting
services, such as cycling nutrients.
All creatures contribute to and play a role in the cycle of life and their loss can alter entire
ecosystems.

I-100
Cont.

EXISTING BIOLOGICAL RESOURCES
BTR Part 2-A Figures:






Figure 8an: Shows project boundaries less than 400 feet from closest adjacent private property
located on Paso Alto Court. At least 20 private off-reservation homes are shown in the aerial
photo used. Many more homes are located in that general Tierra Heights area that is not shown.
Figures 8ax & 8ay: Shows the extensive disturbance at the Campo Materials location which is
where the Campo Wind Batch Plant, Laydown Yard, and O& M facilities should be located. The
area is already disturbed with existing power, water and roads. And the location is much more
centrally located and away from homes.
Figure 8bf: At least 20 tribal homes are located in the aerial photograph with the closest
appearing to be less than 1,000 feet or so from turbines proposed in Figure 2-1A. There are
many more tribal homes in that general area.

Campo Wind BTR_Part4_A_Figures 8bp-14l
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Figure 14an & 14y: shows turbine location less than 400 feet from I-8 which places motorists at
risk from blade throw or tower collapse. Ocotillo Wind suffered both blade throw and tower
collapse in the first few years of operation.
Figure 14 m shows the proximity of project components / roads to non-participating private
property where the owners are already adversely and cumulatively impacted by proximity of
Tule Wind and Kumeyaay Wind and Terra-Gen’s proposed Torrey Wind projects.
Figure 14aq shows where unidentified project components come within about 200 feet or so of
non-participating private property.
Figure 14r shows where a Golden Eagle was sited and reported on private land within the
Boulder Brush / Torrey Wind project boundaries, within about ½ mile of a Campo Wind turbine
site. Since the DEIS fails to include the proposed Torrey Wind turbine sites, it is hard to
determine the direct, indirect, cumulative, disproportionate, and cumulatively significant
adverse impacts.
Figure 14s shows at least 2 tribal homes within about 1,000 to 1,200 feet or so from at least one
turbine site and 400 ft or so from unidentified project components like roads or lines.
Figure 14t shows turbine sites on what appears to be large slabs of granitic boulders that will
take major blasting for turbine foundations, but it is not clear how close homes are
Figure 14u shows at least 5 tribal homes that will be impacted by Campo Wind turbines that are
within 1,200 feet or so and 200 ft or so from other project components that will divide their
little neighborhood.
Figure 14w shows at least 1 tribal home within 1,200 feet and 1 more within 2,200 or so feet or
so from a proposed turbine location. Both are within about 500 feet or so from proposed but
unidentified project easements. These homes are already impacted with Kumeyaay Wind
turbines within 2,000-2,200 ft or so.
Figure 14x shows project easements within 400 feet or so of 1 tribal home where the member is
reportedly already suffering from life threatening cancer or other condition. The added stress
from project construction and /or operation could alter potential recovery or prove fatal. The
project components are also less than 700 feet or so from non-participating private property.
Figure 14z shows private inholding property with at least 2 homes within 1,500 feet or so from
turbine locations . The turbine locations are proposed for a ridgeline with large slabs of granite
boulders that will take a lot of blasting for turbine foundations. Blasting that close to off-site
domestic wells places their water supply at risk. The oak grove also provides habitat that will be
disrupted further if additional turbines are installed so close. Previous tenants at that location
reported Golden Eagles nesting in their trees, prior to the Kumeyaay Wind turbines.
Figure 14aa shows at least 3 tribal homes within 200-500 feet of proposed project components,
the existing Kumeyaay Wind substation /switchyard and within about 1,200 feet of another
private inholding property off of Williams Road.
Figure 14af shows unidentified ‘disturbance’ areas along Old Hwy 80 and Williams Road,
including within in the drainage at Campo Creek headwaters. The intended use of the area west
of Williams Road is not disclosed. It should be. These project components need to be moved to
the area of the majorly disturbed Campo Materials facility location off of Church Road.
Figure 14ag shows another tribal home within about 600 feet of an apparent road and 300 feet
or so from the high voltage line route. It also appears that several oaks may be removed at Old
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80 and Williams Road, too. We have lost too many oaks to drought, pests, and over pumping
wells already!
Figure 14ah shows at least 1 tribal home less than 700 ft from apparent high voltage lines near
the top right of the aerial photo and several tribal homes, oaks and freshwater marsh impacted
by an apparent road on the lower right side.
Figure 14ai shows at least 1 tribal home within about 2,000 feet of several turbine locations
between Old 80 and I-8.
14aj shows 4 turbine locations that do not appear in the photo simulation for KOP shot taken
from I-8. It also shows new turbines proposed about 800 feet or so from I-8 east bound. This
area is adjacent from the existing Kumeyaay Wind turbine that sits close to I-8 west bound. In
a significant wind event travelers on both sides of I-8 could be impacted by blade throw or
flaming debris in the event of a turbine fire.
14ak shows 4 turbines proposed for a ridgeline abutting Rancho Finis Tierra on Miller Road with
numerous private homes. One turbine appears to be within 300 feet or so of the private
property boundary. A Golden Eagle was also tracked in this area.
Figure 14am shows that 2 off-reservation private properties actually abut the project site. One
of these properties belongs to the Good family. Charles Good spoke at June 19th DEIS meeting
asking for property value protection guarantees or a buyout. The Live Oak Springs community is
also visible in this photo.
Figure 14an shows at least 20 or so private homes with turbines planned within 800 ft or so of
the closest home on Paso Alto Court
Figure 14ao shows turbine locations proposed within about 1,000 feet of adjacent private
property in the Rancho Finis Tierra area.
Figure 14ap shows routes for unidentified project components crossing Coast Live Oak
Woodland and ephemeral stream bed all sensitive resources and habitat.
Figure 14aq shows a road or other project easement through the Campo Creek bed towards the
community of Live Oak Springs. Williams Road and Old 80 is where tribal members meet the
school bus with their kids. This is a major conflict and unsafe to mix kids, school buses and major
project traffic, noise, dust, and potential use of well water that is currently used by the Golden
Acorn Casino. Several tribal wells are located between Golden Acorn Casino and the adjacent
Live Oak Springs Water wells.
Fiugre 14ar shows Golden Eagle tracked flight through project area along ridgeline proposed for
turbines and over valley proposed for other project components.
Figure 14as shows 4 turbine locations proposed for ridgeline with large granite boulders that
will require lots of blasting for turbine foundations, and tracked Golden Eagle flight through
proposed turbine locations
Figure 14at shows observed Golden Eagle flight path through project footprint.
Figure 14au shows at least 4 tribal homes along Church Road within about 1,800 – 2,000 feet or
so from wind turbine sites and 400 or so feet from road or utility line easement. It is unclear.
Figure 14av shows additional 5 or so tribal homes along Church Road impacted by the same
unidentified project easement.
Figure 14Aw shows 3 turbine locations with observed Golden Eagle flight path through the
turbine locations.
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Figure 14ax shows 3 turbine sites with observed Golden Eagle flight path through them.
Figure 14az shows at least 2 tribal homes within 800’ to 1,200 ft or so from turbine sites and
unidentified project easements.
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Campo Wind BTR_Part5_A_Figures 14ba-16












Figure 14bi shows at least 11 tribal homes within about 1,000 feet or less from unidentified
project easement that passes across Hwy 94 between Church Road and the housing complex on
Kumeyaay Road.
Figure 14bk shows at least 2 more tribal homes within 500 feet of project road and about 2,000
feet from wind turbine location.
Figure 14bl shows at least 2 homes within 2,800 feet or so from turbine location. South of Hwy
94 and east of the high bridge / train trestle.
Figure 14bo shows 4-5 homes within 2,400 feet or so of turbine location near BIA 15 and
railroad track.
Figure 14bx shows proximity of wind turbines and batch plant facilities abutting occupied
private property (Tisdale, Dotson, Fordyce), with several more homes just out of the picture.
Figure 14bz shows at least one home within 14 feet of wind turbines and about 900 feet or so
from the O&M, batch plant and laydown yard facilities. There are numerous other homes just
out of sight on Moon Valley Road and adjacent to BIA 10 on the southeastern portion.
Figure 14ca shows several homes within 2,400 ft or so of turbines and right next to apparent
access road on Tierra Del Sol Road near intersection with Shockey Truck Trail
Figure 15 vastly misrepresents and understates the impacts to QCB from the project when
compared actual observation locations.
Figure 16 shows just how undeveloped and natural the vast majority of the Campo Wind project
site is. This figure is far too busy and does not serve as valid easily read cumulative impact
project map.
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Campo Wind BTR_Part6_A_Figures 14m-14az








Figure 14m shows the Guy family home /horse facility that will be significantly and cumulative
impacted by Campo Wind, Torrey Wind, Boulder Brush, Tule Wind and Kumeyaay Wind. Their
property will be virtually toxic for family members that are already suffering from existing
turbines. They should be bought out if that is their preference.
Figure 14n shows at least 10 homes that are in close proximity to Boulder Brush project and
Ribbonwood Road access route and the wetland riparian area where the road crosses the Tule
Creek bed. Many more homes are just out of sight of the photo.
Figure 14p shows at least one tribal home about 1,300 feet from Campo Wind turbines. That
home on Manzanita Road is already about 1 mile from Kumeyaay Wind turbines that reportedly
caused adverse health impacts for the previous tribal tenant.
Figure 14r shows location where Golden Eagle observed on the Boulder Brush private
property

APPENDIX K-ACOUSTICAL ANYALYSIS REPORT:

39

Boulevard Planning Group: Campo Wind DEIS comments

7-8-19

I-143

I-144

I-145
I-146








We incorporate in full by reference the comment letter on this DEIS from Dr. Richard Carmen
of Wilson Ihrig submitted July 8th along with the 2019 Wilson Ihrig report.
This DEIS fails to address low-frequency noise, infrasound, and amplitude modulation despite
evidence produced that existing turbines generate them and bigger turbine will generate even
more low-frequencies, infrasound and amplitude modulation that will impact people and other
sensitive receptors within and even broader radius.
Current evidence documents impacts up to 16 miles or so from the 242 wind turbines that
already exist within that radius.
This purposely oversight can be considered
Here is a link to a 1 minute video of wind turbine noise documented at the Waubra Wind facility
in Australia43. Listen to this to understand why our community is so adamantly opposed to even
bigger noisier turbines planned at Campo Wind and Torrey Wind.
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APPENDIX L-VISUAL IMPACT ASSESSMENT


International Archives of Occupational and Environmental Health;
pp 1–20 | The influence of wind turbine visibility on the health of local residents: a systematic
review by Alice Freiberg; Christiane Schefter; Janice Hegewald; Andreas Seidler44; First Online:
23 January 2019
 Conclusions


“In interpreting the results, the differing methodological quality of the included studies
needs to be considered. Direct and indirect wind turbine visibility may affect residents’
health, and reactions may differ in combination with noise. Further, annoyance by wind
turbine visibility may interact as mediator between visual exposures and the health of
local residents. To confirm the results, more high-quality research is needed.”

Below are photos of the additional scenic Boulevard views in the Tierra Del Sol area. The first four
were taken on Tierra Real Road / Lane looking towards the Campo Wind project site, KOP site



I-148

43

https://www.youtube.com/watch?time_continue=27&v=rOU39ws1gHo

44

https://link.springer.com/article/10.1007%2Fs00420-019-01403-w
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Border Patrol needs to fly low to help track down and take illegal immigrants and
smugglers into custody. This is a regular occurrence and we appreciate their service.



On June 17th, several Tierra Real Road neighbors reported seeing two armed smugglers
carrying military type assault rifles with shoulder straps and obvious ammo clips—in
broad daylight! The Border Patrol showed up in force including a helicopter. It was later
reported that the men were taken into custody but no weapons were found on them at
time of arrest. That means the weapons were stashed on someone’s property and could
be used by others later.

41

Boulevard Planning Group: Campo Wind DEIS comments

7-8-19

I-148
Cont.






Helicopters will no longer be able to patrol in the area of the turbines due to
potential turbulence and aviation obstacles. This can increase smuggling traffic.
Placement of turbines this close to the border will reduce the effectives of local
law enforcement and place properties at increased risk without adequate access
to their services.
The project site is also located in the military training route as evidenced by
the military helicopter in the photo above captured leaving airspace over the
Tisdale ranch and over the Campo Wind project site. The Navy Seals training
facility is just a few miles northeast as the crow flies.
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APPENDIX M-PRELIMINARY ENVIRONMENTAL SITE ASSESSMENT:
Appendix M 1: Campo Wind Project Preliminary ESA

o The Campo Landfill project is mentioned at page 11, with a statement that it ‘does not appear to

be active’.
o Dudek could have asked basically anyone about the very controversial Campo Landfill. There
was even a book written by the former USEPA Region 9 Director, Dan McGovern: The Campo
Indian Landfill War.
o A vote was held by the Campo General Council on May 27, 2010 to rescind the landfill leases in
order to terminate the landfill project after a two decade or so battle.
o Over seven months later, the Federal Register Notice, dated February 3, 2011, was finally
published. It included the following :
 The BIA is canceling work on the SEIS because the Campo Band of Mission Indians, by
Tribal resolution, informed the BIA that the Tribe terminated the amended lease with
Muht-Hei (MHI) and amended sublease between MHI and BLT Enterprises, Inc. (BLT), of
Oxnard, California, to develop the Campo Regional Landfill Project (Proposed Action).
There is no Federal action of amended lease and amended sublease approval for BIA
consideration. The Notice of Intent to prepare the SEIS, which included a description of
the proposed action, was published in the Federal Register on November 8, 2005 (70 FR
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o
o
o
o

67738-67739). The Notice of Availability of the Draft SEIS was published in the Federal
Register on February 26, 2010 (75 FR 8986-8988).45
The summary and conclusions section includes multiple locations on the Campo Reservation
that have violations or unpermitted disposal sites: Golden Acorn, Campo Materials, junk yard.
The summary section fails to include the Kumeyaay Wind facility where discarded wind turbine
blades have been stored on the ground since the catastrophic failure at the project back in
December of 2009. The blades are non-recyclable. Some were taken to Jacumba Garage.
Figure 1 map also includes the “proposed landfill site” as an area of concern when the
previously proposed Campo Landfill project at that location has been formerly terminated.
Figure 1 map also shows Camp Lockett in the area abutting the southwestern boundary of the
Campo Reservation. Isn’t Campo Locket actually located several miles to the west in Campo
Valley?
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APPENDIX M- PRELIMINARY ENVIRONMENTAL IMPACT STATEMENT PART 4
o
o

o

Appendix F. Interviews @ page 152: This section discloses that Eugene Gabrych, the absentee
land owner where Boulder Brush facilities are proposed, admitted that “owner has not been on
property and has limited knowledge”. It was signed by Gabrych 6/6/19.
It is the height of elite negligence to propose such a massive and harmful wind turbine and
related infrastructure project so close to homes in such a Very High Fire Hazard Severity Zone
without bothering to set foot on the property itself or to care about the harm he is willing to
inflict upon his neighbors.
Appendix M Preliminary Environmental Impact Statement Part 5
 The historic aerial photos of the Boulder Brush project show the historic wet years with
water in ponds and expanded and much lush wetlands during 1943, 1953, 1955, 1968,
19841994.
 Wet years come in cycles. What may be dry this year may be under water next year.
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APPENDIX N-CUMULATIVE SCENARIO
Table 1 Cumulative – Reasonably Foreseeable, Approved, and Pending Projects




Where is the map showing the cumulative impact projects and their proximity to each other and
to the disproportionately impacts communities?
See list of projects at page 1-2 in this letter.
Error that increases cumulative impacts:
o JVR Solar is 691 acres of a 1,345 acre site, NOT 571 acres according to JVR ENERGY
PARK: PDS2018-GPA-18-010, PDS2018-REZ-18-007, PDS2018-MUP-18-022, PDS2018-ER18-22-001 – NOTICE OF PREPARATION (3-7-19) & CEQA INITIAL STUDY46.
o JVR Solar footprint contains prime farmland where organic crops were previously grown.
o Decommissioning of some energy projects does not return the area to pre-project
conditions.

45
46

https://www.sandiegocounty.gov/content/sdc/pds/ceqa/MUP-18-022.html
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o

Some projects remove and haul away valuable top soil and some solar projects actually
sterilize solar killing all the valuable microbes that support crops.
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Table 2-3 Comparison of Effects for Project Alternatives
o
o

o
o

Admitted Adverse and Unavoidable Effects /impacts include NOISE and VISUAL, including
Socioeconomic
Adverse and Unavoidable Effects should also include: cumulative, public health and safety
(electrical and light pollution and fire), land resources and land use patterns (reduced potential
for new homes and businesses due to necessary set-backs to protect human and economic
health), biological, socioeconomic (property values and economic well being), and more.
However, they can all be mitigated by selecting Alterative 3 NO PROJECT.
Additional mitigation can include reduction in number and relocation of turbines and other
infrastructure; increasing turbine set-backs; implementing turbine curtailment at night or during
specified weather events and seasons; avian intercept radar; radar triggered Obstacle Collision
Avoidance System to reduce impacts to people and other living things from FAA required
lighting, and more. Introducing significant light pollution into currently dark sky areas, especially
south of Old Hwy 80 disrupts circadian rhythms.
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2.1 Land Resources
o

This section fails to address the conversion of currently and mostly undeveloped rural scenic and
biologically rich land resources, by Campo Wind, Torrey Wind, Boulder Brush and other
cumulative impact projects, into unsightly industrial energy complexes that reach almost 600
feet into the sky and string webs of criss-crossing high voltage lines and energy corridors,
resulting in significant direct, indirect, cumulative and disproportionate adverse impacts to
predominantly low-income and environmental justice communities.
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2.2 Water Resources:
o
o
o
o

This section fails to address cumulative impacts to groundwater resources which are the sole
source of water available to local tribal and off-reservation residents, wildlife and habitat.
Added to all the other existing, proposed, and reasonably foreseeable projects, including
controversial bulk water sales, cumulative impacts can be significant and basically irreversible.
Oaks and other water dependent habitat do not always recover once their source of water has
been diverted, or altered in any way.
Over pumping of wells has already occurred at the same well field proposed for Campo Wind
and Boulder Brush. Similar issues are present at Torrey Wind and other cumulative impact
projects that rely on local finite and rainfall dependent groundwater resources.
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2.5 Biological Resources


This section is seriously lacking in valid cumulative impact project information / details including
the actual area of impact and actual cumulative direct, indirect and disproportionate adverse
impacts on sensitive biological resources and fragmentation of habitat and movement corridors.
Impacts and acreage are downplayed to falsely reduce appearance of cumulative impacts.
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The DEIS fails to include, yet falsely implies that Boulder Brush impacts are evaluated. What are
the cumulative biological impacts??



The DEIS cannot defer to, rely upon or depend upon San Diego County’s evaluation under CEQA.
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2.7 Socioeconomic Conditions Implementation of the “Project (under either build alternative) …The
Project and cumulative projects would not result in cumulatively adverse impacts on socioeconomic
conditions”.
o
o
o

Say what??
This section must recognize and address loss of local property values and economic well being
inflicted by the existing and proposed renewable energy projects and related infrastructure.
The cumulative impacts of Terra-Gen’s proposed Campo Wind, Torrey Wind, and Boulder Brush
Gen-tie with up to 90-4.2 MW turbines that span almost 10 miles north to south and about 2-3
miles east to west represent the most significantly cumulative adverse impacts to Boulevard and
Campo area residents who have invested their life savings in their homes.
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2.8 Resource Use Patterns



This section just talks about agricultural uses and not residential uses that are far too close to
proposed Campo Wind, Torrey Wind and Boulder Brush facilities.
Most agricultural uses include residences as well unless the property belongs to some wealthy
absentee land owner like Eugene Gabrych who buys such a beautiful property, admits he has
never been there, and then willingly enters into agreement with Terra-Gen to basically throw
the community under the bus.
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APPENDIX O-REFERENCES CITED IN THE EIS




INDUSTRY BIASED AND IRRELEVANT: This survey admits that some turbines are more than 5
miles away: American Wind Energy Association. 2018. “New Study: 92 Percent of Wind Project
Neighbors Positive or Neutral toward Turbines.” Into the Wind: The AWEA Blog. January 29,
201847. Some locals were contacted to participate. The survey questions were vague and not
project or site specific making them basically useless. Again, it served its purpose to obfuscate
and bury the facts with useless busy work.
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M.C. Kiskwish Campo Kumeyaay Nation Staff Economist is actually Michael Connolly who
calls himself Miskwish 48and owns Laguna Resource Services Inc, a consulting company that
profits from many Campo tribal projects. Campo Kumeyaay Nation. 2014a. Campo Work Force
Plan. Prepared under an Award from the U.S. Department of Commerce, Economic
Development Administration Award Number 07 69 06602. Prepared by M.C. Kiskwish, Campo
Kumeyaay Nation Staff Economist, and Cota Holdings LLC. April 30, 2014.
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APPENDIX P-MITIGATION MEASURES:

47
48

https://www.aweablog.org/new-study-92-percent-wind-project-neighbors-positiveneutral-toward-turbines/.
https://www.linkedin.com/in/michael-connolly-miskwish-2b7a7a48/
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The DEIS Fails to Disclose and Analyze All Feasible Mitigation Measures. Most measures included are
inadequate at best.





Mitigation proposed in the DEIS does not provide an equal or greater benefit to the affected
species or people
The mitigation measures are similar to those noted for Tule Wind and Ocotillo Wind where
they don’t seem to make much difference and seem to have very little to no oversight by the
feds. We expect the same unethical and lax enforcement at Campo Wind, especially when
compared to the lack of apparent enforcement or accountability at Kumeyaay Wind, Campo
Materials, Golden Acorn Casino, illegal dump sites that already exist under the recent past and
current tribal leadership or lack thereof.
o MM Vis 8: FFA lighting can and should be further mitigated with reduced with radar
activated Aircraft Detection Lighting System (ADLS).
o The FAA introduced standards for the ADLS technology in December 2015.
o The technology involves the deployment of radar-based system around a wind farm that
turns lights on only when low-flying aircraft are detected nearby. The aim is to mitigate
the impact of flashing lights at night on local communities
o ADLS would avoid light pollution that is demonstrated in the photo below taken of
Ocotillo Wind where lights flash constantly all night long creating a nuisance an
unnecessarily disturbing neighbors both human and wildlife.
o The FAA reportedly cannot mandate ADLS but the Campo Band, the Bureau of Indian
Affairs, and the Department of Interior can and should mandate them. Those agencies
are required to protect the health and welfare of all Campo Band members.
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MM-PH&S-4 Wind Turbine Safety Zone and Setbacks:
o

o

46

PH&S-4 Wind Turbine Safety Zone and Setbacks: Prior to approval of final construction
plans and as part of the Health and Safety Program (MMPH&S-2), it is recommended
that the developer demonstrate to the Tribe adequate setbacks for wind turbine
generators from residents and occupied buildings, roads, right-of-ways, transmission
lines, and other public access areas, consistent with the Tribe’s Land Use Code and
sufficient to prevent accidents from the operation of wind turbine generators. Plans
detailing the proposed setbacks would be submitted to the Tribe for review and
approval prior to construction
This is what former Campo Chairwoman LaChappa was talking about at the June 19th
Campo Wind DEIS meeting at the tribal hall.
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o

This should be done prior to the Campo Band signing off on the DEIS and lease
agreement NOT as a mere ‘recommendation’ that will likely never happen until
construction has already started and it is too late for disproportionately impacted
tribal residents and their families!
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MM-NOI-1 Construction Noise Best Management Practices








Where is noise mitigation for operation-turbine noise the most controversial issue raised
during scoping and negligently omitted from this lame DEIS???
See all previous comments in this letter and previous Scoping Comments.
We refer you to the 2019 Wilson Ihrig report that includes their 2014 report on measurements
taken at local homes documents adverse impacts from existing turbines that are only about ½
the size of Campo Wind and Torrey Wind turbines and are proposed 3-4 times closer than the
existing turbines are to already impacted homes.
Mitigation can include removing or relocating turbines that are too close to homes, curtailing
turbines during high-wind events and during hours that create shadow flicker at impacted
properties.
Who is in charge and how can you sleep at night? We certainly can’t!
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MM-TRA-2 Repair and Restoration of Roads:
Terra-Gen should be required to pave all roads to reduce dust / air pollution and erosion for life
of the project, including BIA 10 where O&M, Laydown Yards, and Batch Plants are proposed
immediately adjacent to private properties on the south eastern boundary.
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WHERE IS THE MITIGATION FOR OPERATIONAL NOISE THAT WILL BE GENREATED DURING THE LIFE OF
THE PROJECT??
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Mitigation for avian collisions can and should include something like IndentiFlight, that automatically
shuts down a turbine if a large bird gets too close
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APPENDIX R-LIST OF PREPARERS:


The list of preparers fails to identify the preparers specific qualifications or which portion of the
DEIS they focused on or are responsible for.
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PERSONS & LIST OF ORGANIZATIONS CONTACTED:
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BIA NEPA GUIDEBOOK (2012) 8.4.11: (emphasis added) “List of Preparers List all persons, with
position title and area of expertise/discipline, who contributed to the development of the
EIS”49.
 What tribal position does Michael Connolly currently hold other than ‘tribal member’?
 Was Connolly acting in his capacity as virtual CEPA Director, or as paid consultant with
his firm Laguna Resource Services, Inc, which has had a hand in most if not all major
Campo Reservation projects?

https://www.bia.gov/sites/bia.gov/files/assets/public/raca/handbook/pdf/59_IAM_3-H_v1.1_508_OIMT.pdf
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Lisa Gover’s name is misspelled as ‘Grover’, and her CEPA position is not identified.
The County positions held by Darin Neufeld, Bronwyn Brown, and Greg Kazmer, are not
identified. What are their titles, positions and areas of expertise/discipline?

Overall, the DEIS is vastly inadequate and alarming in many ways. It is a shameful and negligent
sham and should be withdrawn, revised with necessary information and recirculated, unless the
Campo General Council votes to terminate Campo Wind as they can and should do. We are with
them.
# ##
Attachments:
o
o
o

SDG&E’s ECO Substation Amended Water Supply Plan July 3, 2013
Bethany (NY) Wind Turbine Subcommittee Report (this report is dated but still includes some
very important information)
Dudek v Ponce summary
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Comment Letter J
Stephan C. Volker
Alexis E. Krieg
Stephanie L. Clarke
Jamey M.B. Volker (Of Counsel)

Law Offices of

Stephan C. Volker
1633 University Avenue
Berkeley, California 94703

Tel: (510) 496-0600 ❖ Fax: (510) 845-1255
svolker@volkerlaw.com

July 8, 2019
VIA EMAIL
harold.hall@bia.gov
Dan (Harold) Hall
Regional Archaeologist
Pacific Region Branch
Bureau of Indian Affairs
Re:

DEIS Comments, Campo Wind Energy Project

Dear Mr. Hall:
On behalf of Backcountry Against Dumps and Donna Tisdale (collectively,
“Backcountry”), we respectfully submit the following comments on the Draft Environmental
Impact Statement (“DEIS”) for the Campo Wind Project with Boulder Brush Facilities (“Campo
Wind” or the “Project”), pursuant to the Bureau of Indian Affairs’ (“BIA’s”) May 24, 2019
Notice of Availability, and the National Environmental Policy Act (“NEPA”), 42 U.S.C. section
4321 et seq.. Please include these comments and all attached exhibits in the public record for
this Project.
I.

J-1

The DEIS Unlawfully Segments the Analysis of Connected Actions

NEPA forbids “segmented” environmental review. 40 C.F.R. § 1508.25(a)(1).
Connected actions must be considered together in a single EIS. Thomas v. Peterson, 753 F.2d
754, 759 (9th Cir. 1985) (overruled on other grounds by Cottonwood Environmental Law Center
v. U.S. Forest Service, 789 F.3d 1075, 1088-1092 (9th Cir. 2015)). Connected actions are those
that (1) “[a]utomatically trigger” other actions, (2) “cannot or will not proceed unless other
actions are taken previously or simultaneously,” or (3) are “interdependent parts of a larger
action and depend on the larger action for their justification.” 40 C.F.R. § 1508.25(a)(1).
Actions do not lose their “connected” status just because they are proposed by a different project
applicant. Alpine Lakes Protection Society v. U.S. Forest Service, 838 F.Supp. 478, 482 (W.D.
Wash. 1993).
Here, the DEIS improperly segments the analysis of connected actions in at least two
ways. First, the DEIS fails to analyze the impacts of the connected Torrey Wind project. The
Torrey Wind project is a proposed 30-turbine126-MW wind energy generation facility that the
Boulder Brush facilities would enable. The DEIS acknowledges that the Boulder Brush “high-
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voltage substation would allow for the receiving and stepping up of electric energy from 230 kV
to 500 kV for the Torrey Wind Project,” which would be located on private lands northeast of the
Reservation. DEIS at B-11. Because the Torrey Wind project would not proceed without the
approval and construction of the Boulder Brush facilities, it is connected to the Campo Wind
Project, and its impacts must be analyzed together in the same document.
Second, while the DEIS acknowledges that the Project “consists of both the Campo Wind
Facilities on land within the Reservation and the Boulder Brush Facilities which are located on
adjacent private lands within the Boulder Brush Boundary,” it fails to fully analyze the impacts
from and alternatives to the Boulder Brush transmission, substation and switchyard facilities
being considered for approval by San Diego County (PDS2018-MPA-18-016). For example, the
DEIS fails to consider alternatives to the Boulder Brush transmission facilities; it just considers
alternatives to the form, capacity and location of electrical generation. DEIS at 23-25.
II.

The DEIS Fails to Consider All Cumulative Projects

NEPA requires analysis of cumulative impacts. 40 C.F.R. § 1508.7. Yet the DEIS
ignores numerous reasonably foreseeable projects that would contribute to the Project’s
cumulative impacts, including the Energia Sierra Juarez Phase II project in Mexico, the 90-MW
Starlight Solar project near Boulevard and the 50-MW Tecate Solar Hybrid project also in the
Boulevard area. The cumulative impacts analysis in Appendix N is also defective because it
does not include a map of the cumulative projects.
III.
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J-3

The DEIS Fails to Evaluate a Reasonable Range of Project Alternatives

NEPA requires that an EIS “[r]igorously explore and objectively evaluate all reasonable
alternatives” so that “reviewers may evaluate their comparative merits.” 42 U.S.C. §4332; 40
C.F.R. § 1502.14. Alternatives should be wide-ranging and not exclude options just because
they require other agency approvals. Sierra Club v. Lynn, 502 F.2d 43, 62 (5th Cir. 1974).
Agencies may decline to study an alternative in detail on the grounds that it is “similar to
alternatives actually considered, or . . . infeasible, ineffective, or inconsistent with the basic
policy objectives for the management area,” but only after providing a “reasoned explanation in
the EIS for its rejection.” Northern Alaska Environmental Center v. Kempthorne, 457 F.3d 969,
978 (9th Cir. 2006) (first quote; internal quotations and citation omitted); Southeast Alaska
Conservation Council v. Federal Highway Administration (“SEACC”), 649 F.3d 1050, 1059 (9th
Cir. 2011) (second quote; emphasis added). The existence of a viable but unexamined
alternative renders an environmental impact statement inadequate.” Friends of Yosemite Valley
v. Kempthorne, 520 F.3d 1024, 1038 (9th Cir. 2008).
Here, the DEIS evaluates an unduly limited range of alternatives. It only evaluates two
action alternatives: (1) a 252-MW capacity wind energy facility with 60 4.2-MW, 586-foot
(ground to blade tip) tall wind turbines, and (2) a 202-MW capacity wind energy facility with 48
4.2-MW turbines. DEIS at 23. BIA considered but eliminated from detailed consideration in the
DEIS a mixed renewable generation (wind and solar) alternative, a minimal build-out (63-MW
capacity) alternative, an off-Reservation location alternative, a reduced-capacity turbine (2.5-
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MW turbine) alternative, and a distributed generation alternative. Yet BIA failed to provide a
“reasoned explanation in the EIS for its rejection” of those additional alternatives. SEACC, 649
F.3d at 1059 (emphasis added).
For example, the DEIS fails to list any “scientific [or] other sources relied upon” for its
conclusion that the “distance and cost of connecting the scaled down [minimal build-out] project
to the planned switchyard would be cost prohibitive and the delivered cost of energy from 15
turbines would be too expensive for a potential buyer to enter into a contract for such a scaleddown project based on current energy market conditions.” 40 C.F.R. § 1502.24 (first quote);
DEIS at 24 (second quote). The DEIS similarly fails to support its rationale for rejecting the
reduced-capacity turbines alternative: that the “[i]mpacts to the environment would have been
similar to those of the larger capacity turbines considered in Alternative 1.” To the contrary,
noise – and potentially other impacts – would likely be reduced with lower-capacity turbines.1
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BIA must rectify these and recirculate the revised DEIS.
IV.

BIA Failed to Take a Hard Look at the Project’s Impacts in the DEIS

NEPA requires that agencies take a “hard look” at the environmental impacts of proposed
major federal actions and provide a “full and fair discussion” of those impacts in an EIS. 40
C.F.R. § 1502.1; National Parks and Conservation Association v. BLM, 606 F.3d 1058, 10721073 (9th Cir. 2010); CEQA Guidelines § 15126.2(a) (“Direct and indirect significant effects of
the project on the environment shall be clearly identified and described”); National Parks &
Conservation Association v. Babbitt, 241 F.3d 722, 733 (9th Cir. 2001). That includes
“insur[ing] the professional integrity, including scientific integrity, of the discussions and
analyses in environmental impact statements” by “identify[ing] any methodologies used and . . .
mak[ing] explicit reference by footnote to the scientific and other sources relied upon for
conclusions in the statement.” 40 C.F.R. § 1502.24. Here, BIA failed to take a hard look at
numerous Project impacts.
A.

J-7

Impacts to Biological Resources

The DEIS significantly downplays the Project’s biological impacts on numerous species.
By understating these impacts, the DEIS fails to accurately inform the public and decisionmakers
of the Project’s environmental harm, in violation of NEPA.
1.

Golden Eagles and Other Avian Species

J-8
1

See, e.g., Walker, Bruce, George F. and David M. Hessler, Rob Rand & Paul Schomer,
December 24, 2012, “A Cooperative Measurement Survey and Analysis of Low Frequency and
Infrasound at the Shirley Wind Farm in Brown County, Wisconsin,” Public Service Commission
of Wisconsin Report #122412-1 (attached hereto as Exhibit 1) (noting that the “Navy’s
prediction of the nausogenic region . . . indicates a 6 dB decrease in the criterion level for a
doubling of power such as from 1.25 MW to 2.5 MW).
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Wind turbines kill birds.2 The Campo Wind Project’s 60 turbines will be no different. A
wealth of bird species have been documented inhabiting or otherwise using the Project area,
including sensitive species like golden eagles. DEIS Appendix F. The risk to golden eagles is
particularly concerning because they are “currently known to be at risk of population-level
effects from [wind turbine] collisions,” and must be afforded every possible protection. Exhibit
2 at 306. Yet the DEIS brushes aside the risk to golden eagles because “[e]agle use on site is
infrequent and the chance for collisions is low.” DEIS at 86. It also brushes aside collision
impacts to other migratory birds (protected under the Migratory Bird Treaty Act, 16 U.S.C.
section 703 et seq.) because the Project would “conduct . . . bat and avian monitoring during
construction and operation.” DEIS at 87; DEIS Appendix P at P-5 (quote). Those conclusion
are unsupported and insufficient to reasonably inform decisionmakers and the public for at least
three reasons.
First, the DEIS fails to quantify the number of expected wind turbine collisions with
golden eagles or any other bird species. It is impossible to know how significant the Project’s
impacts to birds will be without a collision quantification. For example, because the golden
eagle population is at risk from wind turbines and other causes, as discussed, the loss of one
golden eagle could have population-level consequences.
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Second, after-the-fact monitoring of bird collisions and removal of bird carcasses (as
proposed as part of MM-BIO-4) does nothing to mitigate the collision impacts. DEIS Appendix
P at P-5. Monitoring cannot bring birds back from the dead.
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Third, the DEIS fails to analyze the landscape-scale avoidance impacts that the Project’s
turbines would likely cause.3 A recent longitudinal study of bird densities at 12 wind farms in
Ireland and their paired control sites found that “densities of open-habitat species were lower at
wind farms” than at the control sites “independent of distance to turbines.” Exhibit 3 at 7. This
“suggests that for open-habitat birds, effects were operating at a landscape scale.” Exhibit 3 at
8. The Campo Wind Project could well have similar effects. While the bird species may be
different near the Campo Wind Project site than at the study sites in Ireland, the terrain is more
“open-habitat” than “forested” (the other type of habitat present at some of the Ireland study
sites, and for which the authors found gradient rather than landscape effects).
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Fourth, the golden eagle surveys that the DEIS relies on are deficient. While the DEIS
claims that surveys were conducted “within the study area from October through December
2017, and in January 2018 to present” and “during the spring and fall periods and included three
surveys each week at each point,“ the survey tables provide conflicting information. DEIS
Appendix H 17-25 (surveys were conducted 10/2/17 through 12/1/17, and resumed on 10/2/18
2

Dwyer, J.F., M.A. Landon, and E.K. Mojica, 2018, “Impact of Renewable Energy Sources on
Birds of Prey,” in J.H. Sarasola et al. (eds.), 2018, Birds of Prey, Springer International
Publishing AG (attached hereto as Exhibit 2).
3
Fernández-Bellon, D., M.W. Wilson, S. Irwin, and J. O’Halloran, 2018, “Effects of
Development of Wind Energy and Associated Changes in Land Use on Bird Densities in Upland
Areas,” Conservation Biology 0(0):1-10 (attached hereto as Exhibit 3).
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through 10/29/18. There were “avian point count” surveys during some of the intervening
periods; however, there was only one survey by one person (on 2/9/18) between 1/4/18 and
7/11/-18). The failure to complete avian surveys during the spring and early summer is
especially concerning because many birds migrate north during the spring along the eastern side
of the mountains in San Diego County.
Furthermore, the surveys did not comply with Land-Based Wind and Eagle Conservation
Plan Guidelines which call for a minimum of two years of surveys across all seasons, 20 hours of
survey per turbine per year which would equal 2,400 hours for this Project. Yet here, these
protocol were not met. In fact, only 333 hours or 13.9% of the recommended survey hours were
completed. No eagle nest searches have been performed since 2011 and the DEIS does not
provide any information on the status of breeding territories in the region. Finally, even if the
surveys had been performed, the survey methods cannot be evaluated because survey reports are
not included in the DEIS.
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In sum, the DEIS’ analysis of the Project’s impacts to birds fails to reasonably inform
decisionmakers and the public as NEPA requires. The biological resources impact analysis must
accordingly be revised and recirculated.
2.

Quino Checkerspot Butterfly

The DEIS admits that “Alternative 1 would permanently remove 222.1 acres of suitable
Quino checkerspot butterfly habitat,” and Alternative 2 would remove “approximately 191.58
acres of potentially occupied Quino checkerspot butterfly habitat.” DEIS 86 (first quote), 87
(second quote). But even these significant and adverse impacts greatly understate the Project’s
effects on this special-status species.
The information provided in the DEIS lacks detail and information necessary to provide
the public and decisionmakers with the “hard look” that NEPA requires. The approximately
one-page discussion of the Project’s effects on the Quino checkerspot butterfly directs the reader
to DEIS Appendix H for more information, but that Appendix does little to elucidate the issue.
DEIS 86; DEIS Appendix H 85-89. Rather, Appendix H makes more vague statements. For
example, Appendix H confirms that “[c]onstruction activities increase the number of humans
within the area, which can deter wildlife from using an area,” but entirely fails to consider how
that would impact Quino checkerspot butterfly survival. DEIS Appendix H 86. Indeed, human
presence in the area will increase collisions and noise, and increased construction equipment and
vehicles can introduce nitrogen which could alter vegetation and the presence of Quino
checkerspot host plants.
Appendix H also claims that “[a]pproximately 1,216 acres were considered potential
suitable habitat within the Project Site,” and that “[n]o Quino checkerspot butterfly or their host
plants were observed during the 2018 focused surveys.” DEIS Appendix H 61. Yet those
figures are understated in the DEIS, which claims that the 2018 surveys found only “699 acres
within the Project Area were considered suitable habit.” DEIR 37. The public and
decisionmakers are left wondering what impacts the Project will have on the Quino checkerspot
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butterfly, and unable to even determine how potential habitat was identified. Appendix H claims
that it followed U.S. Fish and Wildlife Service guidelines to identify potential habitat, but it does
not cite any source for those guidelines, or provide any definition for the terms used therein.
This is not the “hard look” that NEPA requires and the FEIS must provide more information.
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Furthermore, the DEIS admits that BIA does not have all the information it needs to
determine what impacts the Project will have. “An additional set of Quino checkerspot butterfly
surveys are being conducted within the Off-Reservation portion of the Project.” DEIS 37, 86
(quote). Without this survey information, BIA cannot accurately determine the Project’s impacts
and how that would affect the DEIS’ analysis and conclusions. Yet, while lacking this critical
information, the DEIS somehow concludes that the “Off-Reservation portion of the Project
would not adversely affect any federally listed plants or wildlife, because none are present.”
DEIS 86. But that assertion is patently incorrect because BIA does not have the evidence to
support its conclusion. The DEIS only compound this failure by relying on that lack of
information to support its claim that it did not need to model off-reservation habitat. DEIS
Appendix H 62.
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The DEIS also claims that “[b]ecause decommissioning would include restoration of the
area to pre-Project conditions, it would ultimately not result in adverse effects on Quino
checkerspot butterfly.” DEIS 86. But restoration to pre-Project conditions – which is not even
possible – does not negate adverse effects. The DEIS acknowledges that decommissioning
activities will “result in temporary direct and indirect adverse effects on Quino checkerspot
butterfly,” including collisions with equipment and vehicles, human disturbance, and noise
impacts. DEIS 86. Those adverse impacts are significant and cannot be ignored simply because
the DEIS claims that the area will be restored to pre-Project conditions. Even if area restoration
were possible, it cannot heal dead or injured Quino checkerspot butterflies.
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All of these failures are exacerbated by the importance of project area to the Quino
checkerspot butterfly. The Project falls within the La Posta/Campo Core Occurrence Complex
for the Quino checkerspot butterfly, on the eastern edge of the species’ range. 74 FR 2877628862. The U.S. Fish and Wildlife Service has concluded that the maintenance of these core
occurrence complexes is essential for recovery and survival of the Quino checkerspot butterfly in
San Diego County. Id. Furthermore, the La Posta/Campo and Jacumba core occurrence
complex habitats are warmer and drier than the Otay Mountain Core Occurrence Complex and
differ substantially in other habitat characteristics, and contribute significantly to reducing the
subspecies’ extinction probability. Id. “The eastern edge of Quino checkerspot’s range supports
large and robust butterfly populations, abundant and diverse larval host plants and nectar
sources, and relatively low levels of development and intensive agriculture. These areas may
provide climate refugia that Quino checkerspot will require under future predicted scenarios of
climate change.”4 Therefore, the Project area is not only important because it is a core
occurrence area, but because it is imperative to species survival with the ongoing perils of
4

Preston, Kristine L., et al, 2012, “Changing distribution patterns of an endangered butterfly:
Linking local extinction patterns and variable habitat relationships,” Biological Conservation
152:280–290, 289 (attached hereto as Exhibit 4).
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climate change.
The DEIS erroneously claims that any adverse impacts “would be reduced to less than
adverse with implementation of recommended MM-BIO-1 and MM-BIO-3.” DEIS 86. But the
BIA has not demonstrated that these significant impacts can be mitigated at all, let alone by the
deficient mitigation measures that are proposed. MM-BIO-1 calls for development of a number
of plans that it claims will protect biological resources in general, and the designation of a
Project biologist to oversee construction efforts. DEIS Appendix P P-1 to P-4. But the
implementation of those plans, even if perfectly executed, would not reduce the Project’s
impacts to less than significant. The nature of the Project is such that there will be significant
adverse impacts to the Quino checkerspot butterfly and no amount of avoidance, short of
denying the Project, could protect this imperiled species.
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MM-BIO-3, which is more specifically directed toward the Quino checkerspot butterfly,
is vague and unenforceable. That measure simply defers the development of any Quino
checkerspot specific mitigations until after Section 7 consultation is complete. DEIS Appendix P
P-4. The DEIS makes vague statements such as “[h]abitat mitigation ratios will be determined
through the Section 7 consultation,” and “mitigation shall focus on habitat preservation and
creation for long-term conservation of metapopulation dynamics.” DEIS Appendix P P-4. But
the DEIS does not provide any specific information on what those measures may be, what they
may apply to, or how they would be implemented. Without any detail, the DEIS cannot
accurately conclude these unknown mitigation measures will reduce the Project’s impacts. The
only specific direction that is provided, is that fencing and signage will be used near butterfly
habitat, habitat mitigation ratios will be developed, and that construction “shall occur when adult
and larval activity is reduced and host plants are not generally flowering or germinating.” DEIS
Appendix P P-4. But those measures are not sufficient to mitigate the Project’s significant
impacts. NEPA requires more.
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In sum, the DEIS’ analysis of the Project’s impacts to the Quino Checkerspot Butterfly
fails to reasonably inform decisionmakers and the public as NEPA requires. The biological
resources impact analysis must accordingly be revised and recirculated.
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B.

Noise Impacts

The DEIS fails in many ways to accurately and reasonably inform the public and
decisionmakers of the Project’s noise impacts, including audible noise, low-frequency sound and
infrasound impacts. Acoustics expert Dr. Richard Carman details many of the DEIS’
deficiencies in his July 7, 2019 Review of Campo Wind Project and Boulder Brush Facilities
DEIS Noise Analysis (“Noise Impact Review,” attached hereto as Exhibit 5). Dr. Carman’s
objective critiques, which are incorporated by reference herein, including the following:


The DEIS fails to recognize the significant impact on noise-sensitive land uses of the
magnitude of the increase in ambient noise that Project operation would cause. Exhibit
5 at 4-5. Instead, it uses thresholds for the ultimate noise levels during Project operation.
DEIS Appendix K at 23. In doing so, the DEIS ignores Federal Transit Administration
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(“FTA”) guidance directly in point, which “recognize that changes in ambient noise can
adversely affect local populations.” Exhibit 5 at 4. Had BIA applied the FTA
guidelines, Dr. Carman concludes the analysis would have “indicate[d] a substantial
increase in [ambient audible] noise resulting in a significant impact.” Exhibit 5 at 2.
The DEIS fails to acknowledge, let alone correct for, a limitation in the instrumentation
used to measure ambient noise conditions, which resulted in an “overstatement of the
existing ambient noise resulting in an incorrect assessment of the impact of project
noise.” Exhibit 5 at 2.
The DEIS fails to “adequately address the effects of low frequency noise on [noisesensitive land uses].” Exhibit 5 at 2.
The DEIS fails to “adequately address the effects on [noise-sensitive land uses] of
‘amplitude modulation’ associated with low frequency wind turbine noise.” Exhibit 5 at
2.
The DEIS fails to “adequately address the effects of infrasound on [noise-sensitive land
uses].” Exhibit 5 at 2.
The DEIS relies on a computer program – CadnaA – to model noise generated by the
Project’s turbines that was “not intended to be applied to prediction of noise generated by
large wind turbines due to inherent limitations in the modeling methodology.” Exhibit 5
at 2.
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Dr. Carman’s Noise Impact Review examines each of those deficiencies in more detail. Exhibit
5.5 The DEIS’ noise impact analysis is further deficient in at least two ways.
First, the DEIS entirely fails to analyze the Project’s infrasound noise impacts. DEIS
Appendix K at 32 (“infrasound is not evaluated in this report”). And its rationale for not
analyzing infrasound is inapposite. The DEIS relies on a study that concludes wind turbinegenerated infrasound is below “audible perception thresholds.” Id. But as Dr. Carman notes in
his Noise Impact Review, that misses the point: The research indicates that “humans could be
negatively impacted at sound levels significantly below the threshold of audibility.” Exhibit 5 at
13. A 2018 review of the scientific literature affirmed not only that “there is ample evidence
demonstrating that a component of the sound energy produced by a [wind turbine] is in the low
and infrasonic frequency range,” but also that the literature presents a “strong prima facia case
for neural transduction of low-frequency sound] and [infrasound].”6 Exhibit 7 at 2 (first quote),
6 (second quote).
Second, the sole evidence the DEIS relies on to conclude that the Project would not cause
5

Dr. Carman and his firm, Wilson Ihrig, a national noise, vibration and acoustical professional
consulting firm, also separately obtained noise recordings between November 13 and 17, 2018 in
the Boulevard and Jacumba Hot Springs areas. The findings are documented in a 2019 report
that is attached hereto as Exhibit 6.
6
Carlile, S., J.L. Davy, D. Hillman, and K. Burgemeister, 2018, “A Review of the Possible
Perceptual and Physiological Effects of Wind Turbine Noise,” Trends in Hearing 22:1-10
(attached hereto as Exhibit 7).
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significant low-frequency noise impacts is distinguishable. DEIS Appendix K at 37. That study,
Epsilon Associates, Inc.’s (“Epsilon’s”) 2009 study of the infrasound and low-frequency noise
produced by GE 1.5-MW SLE and Siemens 2.3-93 wind turbines, was published by O’Neal et
al. (2011) in the Noise Control Engineering Journal in 2011 (published paper attached hereto as
Exhibit 8). According to the DEIS, Epsilon’s study “determined that noise generated by the
turbines at distances beyond 1,000 feet were below the interior low-frequency noise criteria for
bedrooms, classrooms, and hospitals. DEIS Appendix K at 37. And because the proposed
Project “provides a minimum setback for turbine units of 1,320 feet (i.e., 0.25 miles) from local
residential uses,” the DEIS concludes that “low-frequency noise would not result in adverse
noise impacts.” Id. This cursory analysis based on a single study is both inadequate and
inaccurate for at least four reasons.
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First, the DEIS fails to provide any information about what low-frequency impact criteria
were used in the Epsilon study or justify why they would apply here.
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Second, the DEIS glosses over the fact that the wind turbines studied by O’Neal et al.
(2011) were smaller and had significantly lower electrical generation capacities (1.5 to 2.3 MW)
than those proposed here (4.2 MW). Because larger and higher capacity wind turbines generate
lower frequencies and greater amounts of ILFN, it is likely that the turbines proposed for the
Campo Would Project would produce greater amplitude (decibels), lower frequency and more
harmful infrasound and low-frequency noise than the turbines studied by O’Neal (2011). See,
e.g., Exhibit 1.
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Third, even assuming that the Project’s turbines would generate the same infrasound and
low-frequency noise levels and frequencies as the turbines studied by O’Neal et al. (2011), and
propagate them for the same distance, they would still cause negative health impacts on nearby
residents. Based on the dB SPL data presented by O’Neal et al. (2011), the infrasound levels
generated by a single Siemens SWT 2.3 wind turbine and a single GE 1.5 SLE wind turbine at
residences located 305 meters (991 feet) away were 75 dBG and 72 dBG, respectively. This is
well above the “sound level[] [threshold] of 60 dBG” that Salt and Kaltenbach (2011) have
demonstrated “will stimulate the [outer hair cells] of the human ear.”7 Exhibit 9 at 300.
Fourth, using an attenuation rate of -3 dB/doubling of distance from the sound source, it
is clear that the infrasound levels produced by the turbines studied by O’Neal et al. (2011) would
continue to surpass the 60 dBG physiologic impact threshold for well over 0.5 miles. Here,
numerous residents live within 0.5 miles of at least one planned wind turbine, and would thus be
exposed to infrasound levels greater than 60 dBG. See DEIS Appendix K at 37 (stating that the
“proposed project provides a minimum setback for turbine units of 1,320 feet (i.e., 0.25 miles)
from local residential uses).
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In sum, the DEIS’ noise impact analysis is not only inadequate, it is inaccurate, and it
7

Salt, Alec, and James Kaltenbach, 2011, “Infrasound from Wind Turbines Could Affect
Humans,” Bulletin of Science, Technology and Society, 31(4):296-302 (attached hereto as
Exhibit 9).
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fails to reasonably inform decisionmakers and the public as NEPA requires. The noise impact
analysis must be revised and recirculated.
C.
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Impacts to Water Resources

The DEIS fails in many ways to accurately and reasonably inform the public and
decisionmakers of the Project’s impacts to water resources, including impacts to the underlying
Campo/Cottonwood Creek Aquifer. Understanding the impacts to the aquifer are particularly
crucial to an informed understanding of the Project’s impacts because the aquifer was designated
as a sole source aquifer pursuant to section 1424(e) of the federal Safe Drinking Water Act on
May 28, 1993, with the Environmental Protection Agency (“EPA”) making the determination
that “contamination of [the] aquifer would create a significant hazard to public health.” 58 Fed.
Reg. 31025 (May 28, 1993).
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Hydrogeology expert Scott Snyder details many of the DEIS’ deficiencies in his July 5,
2019 Draft EIS Review and Opinion (“Groundwater Impact Review,” attached hereto as Exhibit
10). His review and the critiques and recommendations therein are incorporated herein by
reference. In addition to the deficiencies identified in Mr. Snyder’s Groundwater Impact
Review, the DEIS’ analysis of the Project’s impacts to water resources is deficient in at least four
other ways.
First, the DEIS concludes that the Project would not violate water quality standards
during construction and decommissioning because it would conform with the stormwater
pollution prevention plan (“SWPPP”). DEIS at 70. But the DEIS never specifies what best
management practices would be adopted as part of the SWPPP. Instead, it merely provides a list
of the stormwater control measures that “could” be included, without any analysis of the relative
efficacy of the listed measures. DEIS at 14 (emphasis added). That violates NEPA, which
requires that EISs describe mitigation measures with sufficient detail to assess how well they
“will serve to mitigate the potential harm” they target. Foundation for North American Wild
Sheep v. U.S. Department of Agriculture (“Wild Sheep”), 681 F.2d 1172, 1181 (9th Cir. 1982)
(quote); South Fork Band Council v. U.S. Department of Interior (“South Fork”), 588 F.3d 718,
727 (9th Cir. 2009). Without more information on what stormwater control measures would be
adopted, and the relative efficacy of each one, BIA cannot possibly “supply a convincing
statement of reasons why [the] project’s impacts are insignificant.” Blue Mountains Biodiversity
Project v. Blackwood, 161 F.3d 1208, 1212 (internal quotations and citation omitted).
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Second, the DEIS fails to disclose whether any hazardous wastes generated by the Project
and disposed of through the operation and maintenance facility’s septic system. DEIS at 17
(“Sewage disposal is anticipated via an approved septic system on site or nearby on the
reservation”). This is a critical omission because, as discussed above, the Project is located over
a sole source aquifer, contamination of which “would create a significant hazard to public
health.” 58 Fed. Reg. 31025 (May 28, 1993).
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Third, the DEIS presents conflicting estimates of the acreage of jurisdictional waters of
the United States that the Project would impact. For example, Table 3.5-1 in the Appendix D
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shows 7.0 total acres, while Table 3.5-2 shows 10.78 acres. This discrepancy must be rectified.
Fourth, the DEIS presents conflicting information about where the Project would obtain
its operational water supplies. Page B-7 of Appendix B lists the operational water supplies as
“on-site groundwater” or water “trucked in from Jacumba Community Services District (JCSD)
or Padre Dam Municipal Water District (PDMWD).” But Appendix B states on page B-8 that
the “source of water during operation would be connection to existing On-Reservation facilities
in the vicinity of the proposed O&M building.” This discrepancy must be rectified.
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In sum, the DEIS’ analysis of impacts to water resources fails to reasonably inform
decisionmakers and the public as NEPA requires. The water resources impact analysis must
accordingly be revised and recirculated.
D.

Global Warming Impacts

The DEIS paints a rosy picture of the Project’s global warming impacts, but it is based on
an incomplete analysis. DEIS Appendix G at 29-44. The DEIS fails to calculate the Project’s
entire life cycle greenhouse gas (“GHG”) emissions. Instead, the DEIS focuses solely on the
GHG emissions from on-site Project construction and operation. DEIS 4.5-1 to 3. Myriad
published life cycle analyses demonstrate that wind energy projects have many more sources of
GHG emissions that just on-site construction and operation. As one recent study states, “due to
GHG emissions produced during equipment manufacture, transportation, on-site construction,
maintenance, and decommissioning, wind and solar technologies are not GHG emission free.”1
Exhibit 11 at SI36. That same study concluded, based on a “systematic review and
harmonization of life cycle assessment (LCA) literature of utility-scale wind power systems,”
that industrial-scale wind turbines produce 11 g CO2-eq/kWh (median value, with a range of 3 g
CO2-eq/kWh to 45 g CO2-eq/kWh). Exhibit 11 at SI36, SI46. To fully analyze the Project’s
global warming impact in compliance with NEPA, BIA must conduct a life cycle assessment of
the Project’s GHG emissions.
E.

Shadow Flicker Impacts

As discussed in Backcountry’s December 21, 2018 Scoping Comments on the Campo
Wind Project, wind turbines can produce harmful and annoying “shadow flicker.” The DEIS
states that “shadow flicker can be avoided by using computer programming to shut turbines off
during potential shadow flicker times.” DEIS at 136. Yet the DEIS fails to provide any
substantive information about the program or method used, nor does it include the shadow
flicker avoidance programming in any mitigation measure. NEPA requires more. 40 C.F.R. §
1502.24.

1
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Dolan, Stacey L. & Garvin A. Heath, 2012, “Life Cycle Greenhouse Gas Emissions of UtilityScale Wind Power: Systematic Review and Harmonization,” Journal of Industrial Ecology,
16(SI) (attached hereto as Exhibit 11).
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1.0_Introduction

Clean Wisconsin is a nonprofit environmental advocacy organization that works to protect Wisconsin’s
air and water and to promote clean energy. As such, the organization is generally supportive of wind
projects. Clean Wisconsin was retained by the Wisconsin Public Service Commission (PSC) to provide an
independent review of a proposed wind farm called the Highlands Project to be located in St. Croix
County, WI (WI PSC Docket 2535-CE-100). Clean Wisconsin in turn retained Hessler Associates, Inc.
(HAI) to provide technical assistance.
During the course of the hearings, attorneys representing groups opposed to the Highlands project,
presented witnesses that lived near or within the Shirley Wind project in Brown County, WI. The Shirley
wind project is made up of eight Nordex100 wind turbines that is one of the turbine models being
considered for the Highlands projects. These witnesses testified that they and their children have suffered
severe adverse health effects to the point that they have abandoned their homes at Shirley. They attribute
their problems to arrival of the wind turbines. David Hessler, while testifying for Clean Wisconsin,
suggested a sound measurement survey be made at the Shirley project to investigate low frequency noise
(LFN) and infrasound (0-20 Hz) in particular.
Partial funding was authorized by the PSC to conduct a survey at Shirley and permission for home entry
was granted by the three homeowners. The proposed test plan called for the wind farm owner, Duke
Power, to cooperate fully in supplying operational data and by turning off the units for short intervals so
the true ON/OFF impact of turbine emissions could be documented. Duke Power declined this request
due to the cost burden of lost generation, and the homeowners withdrew their permission at the last
moment because no invited experts on their behalf were available to attend the survey.
Clean Wisconsin, their consultants and attorneys for other groups all cooperated and persisted and the
survey was rescheduled for December 4 thru 7, 2012. Four acoustical consulting firms would cooperate
and jointly conduct and/or observe the survey. Channel Islands Acoustics (ChIA) has derived modest
income while Hessler Associates has derived significant income from wind turbine development projects.
Rand Acoustics is almost exclusively retained by opponents of wind projects. Schomer and Associates
have worked about equally for both proponents and opponents of wind turbine projects. However, all of
the firms are pro-wind if proper siting limits for noise are considered in the project design.
The measurement survey was conducted on schedule and this report is organized to include four
Appendices A thru D where each firm submitted on their own letterhead a report summarizing their
findings. Based on this body of work, a consensus is formed where possible to report or opine on the
following:
•
•
•
•
•

Measured LFN and infrasound documentation
Observations of the five investigators on the perception of LFN and infrasound both outside and
inside the three residences.
Observations of the five investigators on any health effects suffered during and after the 3 to 4
day exposure.
Recommendations with two choices to the PSC for the proposed Highlands project
Recommendations to the PSC for the existing Shirley project
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2.0_Testing Objectives

Bruce Walker employed a custom designed multi-channel data acquisition system to measure sound
pressure in the time domain at a sampling rate of 24,000/second where all is collected under the same
clock. The system is calibrated accurate from 0.1 Hz thru 10,000 Hz. At each residence, channels were
cabled to an outside wind-speed anemometer and a microphone mounted on a ground plane covered with
a 3 inch hemispherical wind screen that in turn was covered with an 18 inch diameter and 2 inch thick
foam hemispherical dome (foam dome). Other channels inside each residence were in various rooms
including basements, living or great rooms, office/study, kitchens and bedrooms. The objective of this
set-up was to gather sufficient data for applying advanced signal processing techniques. See Appendix A
for a Summary of this testing.
George and David Hessler employed four off-the-shelf type 1 precision sound level meter/frequency
analyzers with a rated accuracy of +/- 1 dB from 5 Hz to 10,000 Hz. Two of the meters were used as
continuous monitors to record statistical metrics for every 10 minute interval over the 3 day period. One
location on property with permission was relatively close (200m) to a wind turbine but remote from the
local road network to serve as an indicator of wind turbine load, ON/OFF times and a crude measure of
high elevation wind speed. See cover photo. This was to compensate for lack of Duke Power’s
cooperation. The other logging meter was employed at residence R2, the residence with the closest
turbines. The other two meters were used to simultaneously measure outside and inside each residence for
a late night and early morning period to assess the spectral data. See Appendix B for a Summary of this
testing.
Robert Rand observed measurements and documented neighbor reports and unusual negative health
effects including nausea, dizziness and headache. He used a highly accurate seismometer to detect
infrasonic pressure modulations from wind turbine to residence. See Appendix C for Rob's Summary.
Paul Schomer used a frequency spectrum analyzer as an oscilloscope wired into Bruce’s system to detect
in real time any interesting occurrences. Paul mainly circulated around observing results and questioning
and suggesting measurement points and techniques. See Appendix D for Paul’s Summary.
Measurements were made at three unoccupied residences labeled R1, R2 and R3 on Figure 2.1. The
figure shows only the five closest wind turbines and other measurement locations. All in all, the
investigators worked very well together and there is no question or dispute whatsoever about
measurement systems or technique and competencies of personnel. Of course, conclusions from the data
could differ. Mr. M. Hankard, acoustical consultant for the Highland and Shirley projects, accompanied,
assisted and observed the investigators on Wednesday, 12/5.
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R3: 3820 SCHMIDT ROAD

R2: 5792 GLENMORE ROAD

7000'

MON 2-CONTINUOUS MONITOR
1100'

WTG 7

Ref. WIND TURBINE LOCATIONS
ON/OFF MEASUREMENT LOCATION
(269m TO NACELLE)

WTG 8

WTG 1 AND 2,
11,200' SOUTH
OF REIDENCE R3

R1: 6034 FAIRVIEW ROAD

WTG 5

3500'

WTG 3
WTG 6
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MON 1-CONTINUOUS MONITOR
(201m TO NACELLE)

Figure 2.1: Aerial view showing sound survey locations

The four firms wish to thank and acknowledge the extraordinary cooperation given to us by the residence
owners and various attorneys.
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3.0_Investgator Observations

Observations from the five investigators are tabulated below: It should be noted the investigators had a
relatively brief exposure compared to 24/7 occupation.
AUDIBILITY OUTSIDE RESIDENCES
Observations
Bruce Walker
Could detect wind turbine noise at R1, easily at R2, but not at all at R3
George Hessler
Could detect wind turbine noise at R1, easily at R2, but not at all at R3
David Hessler
Could detect wind turbine noise at R1, easily at R2, but not at all at R3
Robert Rand
Could detect wind turbine noise at all residences
Paul Schomer
Not sure at R1 but could detect wind turbine noise at R2, not at all at R3
AUDIBILITY INSIDE RESIDENCES
Observations
Bruce Walker
Could not detect wind turbine noise inside any home
George Hessler
Could not detect wind turbine noise inside any home
David Hessler
Could faintly detect wind turbine noise in residence R2
Robert Rand
Could detect wind turbine noise inside all three homes
Paul Schomer
Could not detect wind turbine noise inside any home
EXPERIENCED HEALTH EFFECTS
Observations
Bruce Walker
No effects during or after testing
George Hessler
No effects during or after testing
David Hessler
No effects during or after testing
Robert Rand
Reported ill effects (headache and/or nausea while testing and severe effects for 3+ days after testing
Paul Schomer
No effects during or after testing
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4.0_Conclusions

This cooperative effort has made a good start in quantifying low frequency and infrasound from
wind turbines.
Unequivocal measurements at the closest residence R2 are detailed herein showing that wind
turbine noise is present outside and inside the residence. Any mechanical device has a unique
frequency spectrum, and a wind turbine is simply a very very large fan and the blade passing
frequency is easily calculated by RPM/60 x the number of blades, and for this case; 14 RPM/60
x 3 = 0.7 Hz. The next six harmonics are 1.4, 2.1, 2.8, 3.5, 4.2 & 4.9 Hz and are clearly evident
on the attached graph below. Note also there is higher infrasound and LFN inside the residence
in the range of 15 to 30 Hz that is attributable to the natural flexibility of typical home
construction walls. This higher frequency reduces in the basement where the propagation path is
through the walls plus floor construction but the tones do not reduce appreciably.
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Measurements at the other residences R1 and R3 do not show this same result because the
increased distance reduced periodic turbine noise closer to the background and/or turbine loads
at the time of these measurements resulted in reduced acoustical emission. Future testing should
be sufficiently extensive to cover overlapping turbine conditions to determine the decay rate with
distance for this ultra low frequency range, or the magnitude of measurable wind turbine noise
with distance.
Report Number 122412-1
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The critical questions are what physical effects do these low frequencies have on residents and
what LFN limits, if any, should be imposed on wind turbine projects. The reported response at
residence R2 by the wife and their child was extremely adverse while the husband suffered no ill
effects whatsoever, illustrating the complexity of the issue. The family moved far away for a
solution.
A most interesting study in 1986 by the Navy reveals that physical vibration of pilots in flight
simulators induced motion sickness when the vibration frequency was in the range of 0.05 to 0.9
Hz with the maximum (worst) effect being at about 0.2 Hz, not too far from the blade passing
frequency of future large wind turbines. If one makes the leap from physical vibration of the
body to physical vibration of the media the body is in, it suggests adverse response to wind
turbines is an acceleration or vibration problem in the very low frequency region.
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The four investigating firms are of the opinion that enough evidence and hypotheses have been
given herein to classify LFN and infrasound as a serious issue, possibly affecting the future of
the industry. It should be addressed beyond the present practice of showing that wind turbine
levels are magnitudes below the threshold of hearing at low frequencies.

5.0_Recommendations
5.1_General

We recommend additional study on an urgent priority basis, specifically:
•
•
•

A comprehensive literature search far beyond the search performed here under time
constraints.
A retest at Shirley to determine the decay rate of ultra low frequency wind turbine sound
with distance with a more portable system for measuring nearly simultaneously at the
three homes and at other locations.
A Threshold of Perception test with participating and non-participating Shirley residents.

5.2_For the Highlands Project

ChIA and Rand do not have detail knowledge of the Highland project and refrain from specific
recommendations. They agree in principle to the conclusions offered herein in Section 4.0.
Hessler Associates has summarized their experience with wind turbines to date in a peer-reviewed
Journal1 and have concluded that adverse impact is minimized if a design goal of 40 dBA (long term
average) is maintained at all residences, at least at all non-participating residences. To the best of their
knowledge, essentially no annoyance complaints and certainly no severe health effect complaints, as
reported at Shirley, have been made known to them for all projects designed to this goal.

1

Hessler G., & David, M., “Recommended noise level design goals and limits at residential receptors for
wind turbine developments in the United States”, Noise Control Engineering Journal, 59(1), Jan-Feb 2011
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Schomer and Associates, using an entirely different approach have concluded that a design goal of 39
dBA is adequate to minimize impact, at least for an audible noise impact. In fact, a co-authored paper2 is
planned for an upcoming technical conference in Montreal, Canada.
Although there is no explicit limit for LFN and infrasound in these A-weighted sound levels above, the
spectral shape of wind turbines is known and the C-A level difference will be well below the normally
accepted difference of 15 to 20 dB. It may come to be that this metric is not adequate for wind turbine
work but will be used for the time being.
Based on the above, Hessler Associates recommends approval of the application if the following Noise
condition is placed on approval:
With the Hessler recommendation, the long-term-average (2 week sample) design goal for sound
emissions attributable to the array of wind turbines, exclusive of the background ambient, at all
non-participating residences shall be 39.5 dBA or less.
Schomer and Associates recommends that the additional testing listed in 5.3 be done at Shirley on a very
expedited basis with required support by Duke Energy prior to making a decision on the Highlands
project. It is essential to know whether or not some individuals can perceive the wind turbine operation at
R1 or R3. With proper resources and support, these studies could be completed by late February or early
March. If a decision cannot be postponed, then Schomer and Associates recommends a criterion level of
33.5 dB. The Navy's prediction of the nauseogenic region (Schomer Figure 6 herein) indicates a 6 dB
decrease in the criterion level for a doubling of power such as from 1.25 MW to 2.5 MW.
With the Schomer recommendation, and in the presence of a forced decision, the long-termaverage (2 week sample) design goal for sound emissions attributable to the array of wind
turbines, exclusive of the background ambient, at all non-participating residences shall be 33.5
dBA or less.
There is one qualifier to this recommendation. The Shirley project is unique to the experience of the two
firms in that the Nordex100 turbines are very high rated units (2.5 MW) essentially not included in our
past experiences. HAI has completed just one project, ironically named the Highlands project in another
state that uses both Nordex 90 and Nordex 100 units in two phases. There is a densely occupied Town
located 1700 feet from the closest Nordex 100 turbine. The president and managers of the wind turbine
company report “no noise issues at the site”.
Imposing a noise limit of less than 45 dBA will increase the buffer distances from turbines to houses or
reduce the number of turbines so that the Highlands project will not be an exact duplication of the Shirley
project. For example, the measured noise level at R2 is approximately 10 dBA higher than the
recommendation resulting in a subjective response to audible outside noise as twice as loud. Measured
levels at R1 and R3 would comply with the recommendation.
We understand that the recommended goal is lower than the limit of 45 dBA now legislated, and may
make the project economically unviable. In this specific case, it seems justified to the two firms to be
conservative (one more than the other) to avoid a duplicate project to Shirley at Highlands because there
is no technical reason to believe the community response would be different.

2

Schomer, P. & Hessler, G., “Criteria for wind-turbine noise immissions”, ICA, Montreal, Canada 2013
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5.3_For the Shirley Project

The completed testing was extremely helpful and a good start to uncover the cause of such severe adverse
impact reported at this site. The issue is complex and relatively new. Such reported adverse response is
sparse or non-existent in the peer-reviewed literature. At least one accepted paper at a technical
conference3 has been presented. There are also self-published reports on the internet along with much
erroneous data based on outdated early wind turbine experience.
A serious literature search and review is needed and is strongly recommended. Paul Schomer, in the brief
amount of time for this project analysis, has uncovered some research that may provide a probable cause
or direction to study for the reported adverse health effects. We could be close to identifying a
documented cause for the reported complaints but it involves much more serious impartial effort.
An important finding on this survey was that the cooperation of the wind farm operator is absolutely
essential. Wind turbines must be measured both ON and OFF on request to obtain data under nearly
identical wind and power conditions to quantify the wind turbine impact which could not be done due to
Duke Power’s lack of cooperation.
We strongly recommend additional testing at Shirley. The multi-channel simultaneous data acquisition
system is normally deployed within a mini-van and can be used to measure immissions at the three
residences under the identical or near identical wind and power conditions. In addition, seismic
accelerometer and dedicated ear-simulating microphones can be easily accommodated. And, ON/OFF
measurements require the cooperation of the operator.
Since the problem may be devoid of audible noise, we also recommend a test as described by Schomer in
Appendix D to develop a “Threshold of Perception” for wind turbine emissions.
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____________________________
Bruce Walker

___________________________________
George F. Hessler Jr.

___________________________________
David M. Hessler

___________________________________
Robert Rand
__________________________________
Paul Schomer
3

Ambrose, S. E., Rand, R. W., Krogh, C. M., “Falmouth, Massachusetts wind turbine infrasound and low frequency
noise measurements”, Proceedings of Inter-Noise 2012, New York, NY, August 19-22.
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Channel Islands Acoustics
676 West Highland Drive
Camarillo, CA 93010
805-484-8000

FAX 805-482-5075

bwalker@channelislandsacoustics.com

Low Frequency Acoustic Measurements at Shirley Wind Park
Bruce Walker, Ph.D., INCE Bd. Cert.
OVERVIEW

Bruce Walker of Channel Islands Acoustics (ChIA) was requested by Hessler
Associates to assist in defining low and infrasonic frequency (approximately 0.5 –
100 Hz) sounds at abandoned residences in the environs of Shirley Wind Park near
DePere, WI. ChIA has been developing a measurement system that combines
extended range microphones and recording equipment with mixed time domain and
frequency domain signal processing in an effort to quantify sound levels and
waveform properties of very low frequency periodic signals radiated by large wind
turbinesi .

The Shirley Wind park consists of eight Nordex turbines with 85 meter hub height
and 100 meter rotor diameter. These turbines are distributed over an
approximately six square mile area in Brown County, WI as shown in Figure 1. The
turbines are of similar in size to those investigated in Ref. 1.

Figure 1. Environs of Shirley Wind Park, Showing Eight Turbines and Three
Abandoned Residences Investigated in the Program
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The tests included acoustic measurement at multiple locations inside and outside
three abandoned residences, at nominal distances and bearings from the three
turbines as shown in Table 1, and will be described in greater detail in a subsequent
section. Test methodology and schedule were constrained to a testing period
December 4‐7 and inability to park the turbines to establish a reliable background
noise baseline.
Table 1. Distances in feet and Bearing in degrees East of North from Turbines to Tested
Residences

ChIA measurements were conducted at residence R1 (Fairview) on the evening of
December 4 and the early afternoon of December 5. Measurements were conducted
at residence R2 (Glenmore) during late evening and late night December 5/early
morning December 6 and mid‐afternoon December 6. Measurements were
conducted at residence R3 (Schmidt) during late afternoon December 6 and mid‐
morning December 7. Times of tests are mean wind speeds are shown in Table 3.
TERMINOLOGY

It is assumed the reader is familiar with commonly encountered acoustical terms
and units such as decibel (dB), sound level, sound pressure level, sound power level,
spectrum, frequency, hertz (Hz), etc. The following is a brief glossary of terms and
units that lay‐persons may not be familiar with, but which will be used to describe
some of the data analyses in this program.
pascals (Pa) – the standard unit of pressure. The reference sound pressure is 20
microPa. Atmospheric pressure is just over 100,000 Pa. An acoustic signal of 1 Pa
rms amplitude has a sound pressure level of 94 dB.

correlation function (CC()) – a time‐domain description of the commonality
between two signals as a function of the time delay between them. The unit is Pa‐
squared. The correlation function for a signal and itself is the auto‐correlation, and
the rms amplitude of the signal is the square‐root of the auto‐correlation at zero
delay. The correlation function between separate signals is the cross‐correlation.
The peak delay of the cross‐correlation time the speed of propagation shows the
difference in path length between the two signals if they result from a common
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source. The correlation coefficient is the cross‐correlation function divided by the
product of the square roots of the auto‐correlation at zero delay.

power spectral density function (PSD) – the average of the squared‐magnitude of
the frequency spectrum of a time‐varying signal, divided by the nominal bandwidth
(BW in Hz) of the spectral analysis. The unit is Pa‐squared per Hz. Narrow band
sound pressure levels in this report are computed in dB as 10 log(PSD x BW) + 94.
cross‐PSD – the frequency‐by‐frequency average of the products of the spectra
from two signals.

coherence function ‐ a frequency‐domain description of the relative commonality
between two signals. It is determined as the frequency‐by‐frequency ratio of the
cross‐PSD to the product of the square roots of the two PSD’s. If a spectral
component in two signals results from a common source, the coherence is unity (1)
and if the spectral component results from two statistically independent sources,
the coherence is zero.

spectrograph – a display of amplitude as color or brightness vs frequency and time.
MEASUREMENT SYSTEM and DATA ACQUISITION

A basic list of the components in the measurement system are shown in Table 2.
Serial numbers and calibration certifications are available on request.
Table 2. Basic Components of ChIA Low‐Frequency Acoustic Data Acquisition System

As deployed in this program, the 4193 microphones with low‐frequency extensions,
2639 preamplifiers and NEXUS signal conditioner were placed in three or four
rooms of the residences, while a fifth 4193 and a 2250 analyzer was placed in a
standard 3‐1/2 inch hemisphere wind ball under an 18 inch foam secondary wind
screen on a ground board approximately 50 ft from the residence in the direction of
wind turbines. The sixth 4193 and second 2250 were held in reserve and ultimately
deployed at R3 on December 7. Full system throughput calibration was run for all
channels each day and after each equipment relocation.

Measurement data was collected with simultaneous in 10‐minute blocks at sampling
rate 24 kHz as shown in the Test Log, Table 3. The signal conditioning amplifiers
were set for range 0.1 Hz to 10 kHz. Amplifier sensitivities were set to allow sound
pressures up to 10 Pa (114 dB) to be accepted without system overload. The output
of the NRG cup anemometer/resolver was recorded on a seventh channel of the
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recording system. Acoustic signals, wind speed signals, set‐up conditions and
microphone location descriptions were stored in Matlab mat files and portions of
the recorded signal were displayed for signal quality examination.
Table 3. Summary Test Log
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DATA ANALYSIS
For each ten‐minute data block, the following computed values were obtained and
stored:

1. For each data channel, the time history of the signal, phaseless band pass
filtered from 0.5 to 100 Hz, the time histories of Leq100ms for A, C, Z, G and
0.5‐100 Hz bandpass filtering.
2. For each data channel, the 0.1 Hz narrow band and one‐third octave
frequency spectra covering the range 0.5 to 1,000 Hz, and the coherence
function between the outdoor microphone and each indoor microphone.
3. For each data channel, the auto‐correlation function and the cross correlation
function from the outdoor microphone to each indoor microphone for the
delay range ‐10 to +10 seconds.

It was observed in the time history plots that “high intensity” regions in the indoor
and outdoor microphone channels were not necessarily aligned in time, possibly
indicating that indoor noise sometimes resulted from sources other than those
affecting the outdoor microphone. To study this in additional detail, each 10‐minute
data block was analyzed in 20‐second sub‐blocks for narrow‐band frequency
spectrum, cross‐spectrum with the outdoor microphone and coherence with the
outdoor microphone.

Following this, the spectrum with the most distinct representation of turbine blade
passage pulsation was identified. From the Blade Passage harmonic series noted for
this spectrum, waveforms were synthesized assuming two sets of phase
relationships. In the first, the harmonics were arranged as sine waves with zero
phase. In the second, they were arranged as cosine waves with zero phase. The
former produces a composite wave with maximum wavefront slope while the latter
produces a composite wave with maximum peak‐to‐rms ratio (crest factor).
RESULTS EXAMPLES

The test produced a large compendium of testing results, which, it is hoped, can be
correlated with turbine operating conditions from data yet to be received. Mean
local wind speeds for all blocks are shown (meters per second) in Table 3.
Illustrative examples showing disparities among the three residences are shown in
the following graphs. The full set of data is available for review.

Figure 2 shows a sample of raw data collected during windy conditions at Residence

R2. Note that apparently wind‐driven very low frequency pressure fluctuations are
well synchronized and nearly equal in amplitude at four disparate locations within
the home.

Figure 2. First Minute of Raw Data Collected at R2 On Dec 6 Starting 00:19:35. Note very
low frequency fluctuations are nearly equal at four locations.
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Figure 3. Low Frequency (0.1‐1,000 Hz) Spectra and Coherence from Two Rooms in R2
measured 12/6/12 starting 00:19:35 showing differences in detail and well correlated low‐
order blade‐pass harmonics. Red curve is measured outdoors between turbines and home.

Figure 4. Low Frequency (0.1‐1,000 Hz) Spectra and Coherence from Two Rooms in R1
measured 12/4/12 starting 21:15:33 showing differences in detail and poorly correlated
low‐order blade‐pass harmonics. Red curve is measured outdoors between turbines and
home.
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Figure 5. Low Frequency (0.1‐1,000 Hz) Spectra and Coherence from Two Rooms in R3
measured 12/6/12 starting 15:57:13 showing differences in detail, poorly correlated low‐
order blade‐pass harmonics and well correlated tones from passing vehicle exhausts. Red
curve is measured outdoors between turbines and home.

Figure 6. Low Frequency Spectra and Outdoor‐Indoor Cross Spectrograph in Basement of
R3 with Helicopter flyover. Note Doppler shift of rotor tone from 20.5 Hz on approach to 15
Hz receding. Also note high coherence of the helicopter rotor blade harmonics. Note very
low coherence of turbine blade frequencies below 10 Hz, suggesting most of the infrasound
is general atmospheric pressure fluctuation and wind force on the residence.
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Figure 7. Short (20 sec) duration spectrum with best defined turbine blade harmonics,
multiples of 0.7 Hz. Overall SPL of the Blade Pass Signal is 70 dB.

Figure 8. Turbine blade‐pass waveforms synthesized from the harmonic series shown in
Figure 7. Peak‐to‐peak SPL of the left‐hand, more probable signal is about 82 dB.
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Figure 9. 0.5 Hz Phaseless High‐Pass Filtered Waves Indoors (upper) and Outdoors at R2,
Corresponding to Spectrum of Figure 7. Note repetitive waves indoors, similar to left‐hand
synthesized example. Note transient event indoors at 15.5 seconds unrelated to outside
noise.

A summary of statistical sound levels for each test is shown in Table 4. Note that the
high frequency noise floor of the low‐frequency microphones used indoors limits
the A‐weighted results to 29‐30 dB minimum. The cells marked in red were affected
by system overload or other problems and should be discounted. The cells marked
in gold are for a seismic accelerometer mounted on the Kitchen island of R3 and are
not calibrated except that 94 dB is approximately 1 m/sec2. The cells marked in teal
are taken on the front seat of the Mini‐SUV parked outside R2. All others are normal
measurements as shown in the Log, Table 3.

Table 4. Statistical Sound Levels for All 10‐minute Tests
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CONCLUDING REMARKS
In an effort to determine acoustical conditions that could be linked to apparent
intense reaction by some Shirley environs homeowners, simultaneous indoor and
outdoor acoustic and local wind speed measurements were conducted sequentially
at three disparate locations over a three‐day period starting the evening of
December 4, 2012. A very large compendium of raw and processed data was
obtained, a small fraction of which is presented in this summary.

The apparent and tentative result indicates that at the second residence, located
approximately 1,280 ft from the nearest turbine, blade‐passage induced infrasound
was correlated between outdoor and indoor locations and peak amplitudes of
periodic waves composed of blade harmonics 0.7 to 5.6 Hz on the order 76 dB were
detected both indoors and outdoors. Well correlated broadband low frequency
noise at this nearest residence was also detected, with one‐third octave band sound
pressure levels approximately 50 dB in the frequency range 16‐25 Hz. Both of these
sounds are below normal hearing threshold; residents report being intensely
affected without audibility.

At the other two residences, located approximately 3,300 and 7,100 ft from the
nearest turbine, respectively, high levels of infrasound were detected indoors but
the correlation with outdoor acoustic signals was not clear except at the 3,300 ft
residence, where the broadband noise in the 20 Hz range was moderately correlated
and produce one‐third octave band level approximately 40 dB, which is well below
normal hearing threshold. At the 7,100 ft residence, outdoor‐to‐indoor correlation
was low except during motor vehicle passages or in particular a helicopter
overflight. Again, residents report being intensely affected despite inaudibility and
to be aware of turbine operation when the turbines are not visible.
The author is not qualified to make judgments regarding human response to
normally subliminal sources of acoustic excitation. A detection test has been
proposed by the consortium of investigators and put forth by Dr. Schomer. The
author concurs that this is an important step in resolving a difficult issue.

An additional missing element in the program is ability to correlate acoustic test
results with turbine operating conditions. Near‐turbine acoustic monitors placed by
HAI showed significant variability in near‐field sound levels for turbines WTG6 and
WTG8 over the course of the program, with an indication that turbine noise
emissions may have decreased shortly before the team started and increased
shortly after the team stopped measuring on some days. Review of turbine SCADA
records will show turbine‐height wind speeds and directions and turbine power
output as well as times when turbine were parked for flicker suppression or other
purposes. This will help determine the program for additional measurements
and/or if scaling of measured levels would be appropriate.
B. Walker, Time Domain Analysis of Low Frequency Wind Turbine Noise, Low
Frequency Noise 2012, Stratford Upon Avon, UK
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1. Introduction

3862 Clifton Manor Place, Suite B
Haymarket, Virginia 20169 USA
Phone: 703-753-1602
Fax:
703-753-1522
Website: www.hesslernoise.com

Appendix B to Report Number 122412-1

Hessler Associates concentrated on acquiring data to define the low frequency issue at the Shirley site
using four Norsonics Model N-140 ANSI Type 1 precision instruments (NOR140). These systems with
the standard microphone and preamp are rated at an accuracy of +/- 1 dB from 5 Hz to 20,000 Hz. Two
of the systems were used as continuous data loggers and the other two for relevant attended
measurements. The systems were also calibrated against the extended frequency range system brought by
Channel Islands Acoustics (ChIA).

2. Calibration

Two NOR140 units were set-up in the living room of residence R2 adjacent to the high performance
ChIA microphone, which is rated accurate from 0.1 Hz to 20,000 Hz. The results of a 10-minute run
between the three systems, along with a photograph of the set-up, are shown below. It is clear from the
test that the NOR140 off-the-shelf unit can be used with confidence down to about 2 Hz; significantly
better than its 5 Hz rating.
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Figure 2.1 Instrument Calibration Check Relative to High Performance ChIA System
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3. Data Logger

Because Duke Power would not participate in the test, it became necessary to install an automated sound
level recorder near Turbine 6 to get a sense of what load that turbine, and presumably the remainder of the
project, was operating at - and, indeed, whether the turbines were operating at all. The test position,
designated as Monitor 1, is shown in Figure 2.1 in the cover report. A plot for each 10-minute interval in
terms of the L50, L90 and Leq statistical metrics is given below.
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Figure 3.1 Monitor 1 Results
Calculations indicate that the turbine is at full power when the sound pressure at the monitor is
approximately 53 dBA. In general, the plot shows when the unit was near or at full power and when it
was off (e.g. around midday on Wednesday when the sound level dropped to about 31 dBA).
The second long-term logger, Monitor 2, which was located in front of the residence at R2, was not as
useful because it was strongly influenced by extraneous, contaminating noise from traffic on Glenmore
Road. Nevertheless, the results are given below in Figure 3.2.
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Figure 3.2 Monitor 2 Results
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4. OUTDOOR/INDOOR Measurements

Measurements of the frequency spectra inside and outside of each of three residences on Wednesday
night and early Thursday morning while the turbines were operating near full power are plotted below.
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Figure 4.1 Inside/Outside Sound Levels during Project Operation
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These figures are 10-minute L50 samples made simultaneously outside and inside of the three residences
between 10 p.m. and midnight and between 2 and 4 a.m. The measured levels below 1 or 2 Hz may be
pseudo noise, or false signal noise from the wind blowing over the microphone, even though the
microphone was placed on a reflective ground board under a 7” hemispherical windscreen to minimize
this effect. The plotted outdoor levels are the raw measurement results obtained on the reflective ground
plane and should be reduced by 3 dB to reflect a standard measurement 1.5 meters above grade.
Maximum levels occur at R-2 as one would expect, since it is closest to the turbines and the location
where wind turbine noise was most readily audible.
What is significant about these plots is that there is a low frequency region from about 10 to 40 Hz where
the noise reduction of each house structure appears to be weakest. This behavior is attributed to the
frequency response of each structure, which is known to be in this frequency range. The small
differences in the magnitude and frequency of the interior sound levels in this region of the spectrum are
largely associated with differences in construction, design, openings, etc. The question is: what is the
driving or excitation force in this range? It could be acoustic noise immissions from the wind turbines,
normal environmental sources (mostly traffic), the natural response of each structure to varying wind
pressure or some combination of these causes. The only sure way to discover the driving force is to turn
off the wind turbines for a short period to see if the spectrum changes without the turbines in operation.
This type of on/off testing was requested in the first test protocol and these rather inconclusive results
make it clear that such an approach is essential to the task of identifying and quantifying the sound
emissions specifically from the turbines inside of these homes.

5. ON/OFF Measurements

In the course of taking some supplemental outdoor measurements of the turbine closest to R-2 at least one
on/off sample, although outdoors, was obtained through happenstance. After several measurements at a
position 269 m WNW of WTG8, with the turbine in operation at some intermediate load in light winds
from the north, the unit was unexpectedly shutdown by O&M personnel. Additional measurements were
immediately obtained with all variables constant except for turbine operation. Prior to shutdown the rotor
was turning at 11 rpm, which equates to a blade passing frequency of 0.55 Hz. The resulting on/off
spectra are plotted below in Figure 5.1.
One could conclude that the wind turbine was not producing any low frequency noise since the spectra
are essentially equal from 0 to 12.5 Hz; however, despite measuring on a hard surface using a
hemispherical windscreen, the low end of both spectra appear to be pseudo, or false-signal noise based on
some recent empirical tests of windscreen performance carried out in the Mohave Desert (in support of a
new ANSI standard that is being developed for measuring in windy conditions). The objective of this
testing was to evaluate measured low frequency sound levels in a moderately windy environment without
any actual source of low frequency noise. The on/off measurements of WTG8 show that the levels below
about 20 Hz coincide with the sound levels measured in the desert in the presence of a light 1 to 2 m/s
wind. Consequently, all that can be concluded is that the low frequency emissions from the turbine were
substantially lower in magnitude than the distortion effect produced from a nearly negligible amount of
airflow through a 7” windscreen and across the ground-mounted microphone.
The overall reduction in audible sound of 8 dBA is attributable to eliminating the “whoosh” sound, which
is clearly seen to occur in the higher frequencies; generally from about 200 to 2000 Hz.
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Figure 5.1 On/Off Sound Levels Outdoors during Project Operation

6. Proposed Method for Measuring Outdoor LFN in Wind

The experience above with on/off measurements outdoors can be combined with a finding made by
Walker and Schomer that LFN inside a dwelling was quite uniform throughout all the rooms in the house,
and not, as one might intuitively imagine, in the rooms facing the nearest turbine. This prompted them to
measure the sound level inside of a vehicle, an SUV, and compare it to the levels measured inside the
residence. It was found that the low frequency levels inside the car were similar to those inside the
adjacent dwelling. Since an SUV is a closed, wind-free volume, it follows that the problem of obscuring
pseudo could be eliminated with such measurements and accurate narrow band measurement of extreme
low frequency sound could be measured inside of a car. The spectrum for a wind turbine shows up as a
distinct pattern of peaks beginning at the blade passing frequency (about .5 to 1 Hz for modern wind
turbines) with several following harmonic peaks that positively identify wind turbine low-frequency
infrasound immissions. The beauty of the system sketched below in Figure 6.1 is that it is mobile and can
be used at any public assess near or far from a wind farm.

TO M1
TO M2

2-CHANNEL SIGNAL ANALYZER
0-100 Hz WITH 1600 LINE RESOLUTION (.0625 Hz)
BATTERY POWERED
L
M1
>L
M2

Figure 6.1
Schematic of Alternative, Mobile Measurement Technique for
Low Frequency Sound Emissions from Wind Turbines
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7. Conclusions

Walker showed unequivocally that low level infrasonic sound emissions from the wind turbines were
detectable during near full load operation with specialized instrumentation inside of residence R2 as a
series of peaks associated with harmonics of the blade passing frequency. The long-term response of the
inhabitants at R2 has been severely adverse for the wife and child while the husband has experienced no
ill effects, which illustrates the complexity of the issue. The family moved out of the area to solve the
problem.
The industry response to claims of excessive low frequency noise from wind turbines has always been
that the levels are so far below the threshold of hearing that they are insignificant. The figure below plots
the exterior sound level measured around 2 a.m. on a night at R2 during full load operation compared to
the threshold of hearing. In the region of spectrum where the blade passing frequency and its harmonics
occur, from about 0.5 to 4 Hz, the levels are so extremely low, even neglecting the very real possibility
that these levels are elevated due to self-generated pseudo noise, that one may deduce that these tones will
never be audible. What apparently is needed is a new Threshold of Perception.

110
100

SOUND PRESSURE LEVEL, dB

90
80

BLADE PASSING AND
HARMONICS
FREQUENCY RANGE

RANGE OF CURRENT RESEARCH (MAX/MIN) TO
DETERMINE THE THRESHOLD OF HEARING AT
LOW FREQUENCIES

70
60
50
40

OUTSIDE LEVEL 2AM AT R2

30

MIN

MAX
ISO 226 THRESHOLD OF HEARING
0.4 Hz
0.5 Hz
0.63 Hz
0.8 Hz
1.0 Hz
1.25 Hz
1.6 Hz
2.0 Hz
2.5 Hz
3.15 Hz
4.0 Hz
5.0 Hz
6.3 Hz
8.0 Hz
10 Hz
12.5 Hz
16 Hz
20 Hz
25 Hz
31.5 Hz
40 Hz
50 Hz
63 Hz
80 Hz
100 Hz
125 Hz
160 Hz
200 Hz
250 Hz
315 Hz
400 Hz
500 Hz
630 Hz
800 Hz
1.0 kHz
1.25 kHz
1.6 kHz
2.0 kHz
2.5 kHz
3.15 kHz
4.0 kHz
5.0 kHz
6.3 kHz
8.0 kHz
10.0 kHz

20

1/3 OBCF, Hz
Figure 7.1 Measured Project Sound Level Compared to Threshold of Hearing
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The study also showed that a wind turbine is indeed a unique source with ultra low frequency energy.
The next figure plots the same R2 data above compared to a more commonly recognized low frequency
noise source, an open cycle industrial gas turbine complex sited too close to homes. These two sources of
electrical energy production, assuming the low end of the wind turbine measurement is actually due to the
turbine rather than pseudo noise, have about the same A-weighted and Z-weighted overall sound levels.
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Figure 7.2 As-Measured Wind Turbine Spectrum Compared to Gas Turbine Sound Level
The C-weighted sound level is often used as a measure of low frequency noise; most commonly in gas
turbine applications. If the C minus A level difference of a source is 15 to 20 dB, further investigation of
the source is recommended by some test standards, since that apparent imbalance may be an indicator of
excessive low frequency content in the sound. In this instance, the C-A level difference for the wind
turbine is only 11 dB compared to 25 dB for the gas turbine, so this metric does not appear to work for
wind turbines.
Schomer and Rand contend that the illness that is being reported may be a form of motion sickness
associated with the body experiencing motion in approximately the same frequency range as wind turbine
blade passing infrasound. However, this conjecture is based on a Navy study in which subjects were
physically vibrated in flight simulators at amplitudes that may or may not be comparable to the situation
at hand, whereas any such force from a distant wind turbine would need to be conducted through the air.
One must make the leap that motion of the body in still air is the same as being still in air containing
some level of infrasound. While potentially plausible this hypothesis needs to be verified.
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Hessler and Walker have measured overall A-weighted sound levels and levels of infrasound at numerous
wind farms that substantially exceed those measured here and to the best of their knowledge there are no
reported adverse effects for noise or adverse health issues. It would be informative, in any further study,
to survey the reactions of project participants and possibly other neighbors close to turbines, particularly
with regard to health effects.
In general, enough was learned by these investigators, all with quite different past experiences, that it can
be mutually agreed that infrasound from wind turbines is an important issue that needs to be resolved in a
more conclusive manner by appropriate study, as recommended in the cover report.
End of Text
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December 21, 2012
Investigations of infrasonic and low-frequency noise
Shirley Wind Facility, Wisconsin, December 4-7, 2012
1.0 Introduction
This report presents information on an investigation of infrasonic and low frequency noise
performed at the Shirley Wind facility in Wisconsin December 4-7, 2012. The investigation
was conducted by acousticians Dr. Bruce Walker, George Hessler, Dr. Paul Schomer, and
Robert Rand under a Memorandum of Agreement developed for the investigation by Clean
Wisconsin and Forest Voice. Mr. Hessler was accompanied by his son David Hessler. During
the investigation, unexpectedly another consultant, Mr. Michael Hankard, visited the team and
entered the homes under investigation during testing.
The investigation was conducted using instrumentation provided and employed by the
acousticians. Three homes were investigated that had been abandoned by the owners due to
negative health effects experienced since the Shirley Wind facility had started up. The health
effects were reported to make life unbearable at the homes and had affected work and school
performance. It was understood that once relocated far away from the facility, the owners and
families recovered their health; yet revisiting the homes and roads near the facility provoked a
resurfacing of the adverse health effects. The owners had documented their experiences in
affidavits prior to the investigation.
This team functioned very well together with a common goal, and found collectively a new
understanding of significant very low frequency wind turbine acoustic components that
correlated with operating conditions associated with an intolerable condition for neighbors.
2.0 Methodology
It was generally understood that Dr. Walker would acquire simultaneous multi-channel, widebandwidth, high-precision recordings for later analysis. If successful and clear of
contamination, those recordings would form the primary database for the investigation.
George Hessler would acquire precision sound level meter measurements to correlate with
wind turbine operations and for his project requirements. Paul Schomer and Rob Rand would
serve as observers and, would also analyze and acquire measurements according to their
investigative needs during the test. Measurements by acousticians would be catalogued and
made available for later research and analysis. These general understandings were not detailed
in the MOU due primarily to time constraints for the unusual, unprecedented collaboration
brought together for this investigation.
Having investigated other wind turbine facilities and directly experienced the negative health
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effects reported by others living near wind turbines [1,2], Mr. Rand focused on acquiring
neighbor reports on health impacts during and prior to testing and correlated those to data
being acquired. The working assumption borne out by experience is that the human being is
the best reporting instrument.
Correlation: When investigating community noise complaints, value can be derived from
measurements and analysis primarily when they are highly correlated to neighbor reports. In
simple terms: if a recording or analysis is made when the turbines are turning, and the
neighbors are present and report feeling intolerable, tolerable, or not a problem, and report
such details as headache, nausea, vomiting, dizziness, vertigo, or cloudy thinking, or the
absence of health effects, the correlation to the neighbor reports provides very useful
information for assessing the utility of those data. Without the neighbor reports, it is difficult
to determine the significance of acoustic data. From details given in neighbor reports, the
investigators can look for unusual or distinctive acoustic characteristics or differences to
clarify what acoustical conditions correspond to the degree of health effects being reported.
Self-reports taken as valid: The team agreed prior to testing that neighbor reports would be
useful. They also agreed that neighbor reports are sincere and truthful, not "claims" as often
alleged by the wind industry. Neighbors considered and agreed to requests to be available
during testing. Mr. Rand also agreed to note his condition during the testing, since unlike the
other acousticians he is prone to seasickness and has also proved vulnerable to negative health
effects when near large wind turbines.
Due to schedule constraints, Mr. Rand was unable to attend a preliminary meeting with the
owners of the three homes during the midday on Tuesday, December 4. However he met with
the owners during the evening of December 4 shortly after arriving, and observed and
acquired owner health reports and noted his own health over the next three days.
2.1 Equipment
Equipment used by Mr. Rand included:
Gras 40AN microphone
Larson Davis Type 902 Preamplifier
Larson Davis Type 824 Sound Level Meter
M-Audio MicroTrackII 24-bit line-level audio recorder
Bruel & Kjaer Type 4230 Acoustic Calibrator
SoundDevices USBPre audio interface
Infiltec Model INFRA-20 seismometer (acoustic pressure, 0.1 to 20 Hz)
SpectraPlus 5.0 acoustic analysis software
Amaseis helicorder datalogger software
1 Robert W. Rand, Stephen E. Ambrose, Carmen M. E. Krogh, "Occupational Health and Industrial Wind
Turbines: A Case Study", Bulletin of Science Technology Society October 2011 vol. 31 no. 5 359-362.
2 Ambrose, S. E., Rand, R. W., Krogh, C. M., “Falmouth, Massachusetts wind turbine infrasound and low
frequency noise measurements”, Proceedings of Inter-Noise 2012, New York, NY, August 19-22.
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2.2 Protocol
Measurements would be obtained during higher-wind conditions as possible to derive a
contrast from low- or no-wind conditions at the three homes under investigation. A "control"
home in a quiet location far away from the Shirley Wind facility would be measured to
provide background acoustic levels and signatures with no wind turbines nearby. Walker
measurements would be observed and discussed and independent analysis performed by the
observers as possible during the testing. The first primary goal was to obtain clean precision
audio recordings for later analysis. The second primary goal was to obtain neighbor reports
and discern acoustic contrast during the field investigations for immediate reporting of
significant noise components to concerned parties. Mr. Rand would remain attentive to and
report his health state during the testing.
At times during the testing Mr. Rand moved to other locations independently of the Walker
system because of easier instrumentation mobility and to reduce noise contamination from
activity by the other investigators.
3.0 Data collected
Mr. Rand took notes on health reports during the investigations, conveyed his state to the team
during the testing, and compiled notes for later analysis, provided in Table 1. Neighbors were
interviewed and they assembled reports for the team's use, listed in Table 2.
Mr. Rand referred primarily to Dr. Walker's acoustic recordings and analysis during testing
and analysis. He acquired recordings and infrasonic acoustic pressure data separately for
backup and reference.
Weather data were obtained from Wunderground as shown in Table 3.
Note: Although requested prior to the survey and again while at the site, Mr. Hessler made a
decision not to acquire acoustic data with the Walker system at a control home far away from
the Shirley Wind facility, citing "too many variables."
4.0 Analysis
Analysis focused on health state and, the levels and time-varying waveforms during higherwind conditions when neighbors reported conditions as intolerable or difficult, versus quieter
conditions which neighbors reported as tolerable.
5.0 Results
Results are preliminary. Nausea was experienced and nauseogenicity is indicated.
5.1 Neighbors report either tolerable or intolerable conditions, with little rating scale in
3
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between. They said if the turbines are operating, it's intolerable. Mr. Rand observed neighbors
unable to stay at the homes at times even under moderate wind conditions during the testing.
5.2 Neighbors do not always hear the turbines. The neighbors indicated there is no real
difference in wind compass direction on the negative health effects. The house could be
upwind, downwind or crosswind to the turbine; no difference.
5.3 Neighbors retreated to the basement and gained partial relief from symptoms. Tested
sound levels are the same everywhere in the home except less in the basement. Lower sound
levels in the basement matches the neighbor reports to Mr. Rand to the effect that, when the
turbines are operating, it's about the same level of difficulty everywhere in the house, except
the basement, where they would retreat to gain partial relief, until they either left or
abandoned the home to get substantial relief. The neighbors reported that they felt a need to
get outside when conditions were intolerable. Their reports are supported by and correlate to
the ubiquitous presence of the acoustic energy inside in all locations, except in the basement
where it is slightly less. The neighbors take to the basement or if that is not sufficient to gain
relief, they leave the home.
5.5 Acoustic energy outside was strongly coupled into the home at infrasonic frequencies
when turbines operating in design range. Neighbors reported feeling worst when turbines are
turning compared to light-wind conditions with some or all turbines off when they report
using words such as "tolerable". Coherence between outdoor and indoors time-series was high
at infrasonic frequencies below 8 Hz when wind turbines operating compared to when wind
turbines off or turning slowly in light winds.
5.6 Neighbors reported being highly annoyed by the interior sound. Elevated acoustic
energy was observed inside all three homes in the range of 10 to 40 Hz. Room, house, wall
and floor acoustic modes (resonant frequencies) are found in the 10 to 40 Hz range. The
Nordex N100 has in-flow turbulence noise at a peak frequency of 9 to 14 Hz depending on
rotational speed, which might be involved in exciting resonant frequencies in walls and floors.
More analysis and/or survey work appears needed to determine the extent of the problem. Mr.
Rand was able to discern panel excitation in R3 where the owner reported feeling pressure on
his ears as he moved toward the southerly wall of the sitting area in the open-area. Two wind
turbines operating at a distance were faintly audible in R3 and detectable with ear to wall. Dr.
Walker and Mr. Rand discussed the sensation, examined the walls, and made measurements
of the home room dimensions for a future check of room modes against acoustic recordings.
5.7 Neighbors reported that at a distance of 3-1/2 miles, they could find relief when
turbines were operating. Outdoor average sound levels at the nearest home R2, a distance of
1100 feet, were measured at approximately 48 dBA. Assuming 6 dB per doubling of distance
for the A-weighted sound level, a probable A-weighted sound level at 3-1/2 miles is 4820log(1100/18480) or, 48-23 or, 25 dBA. Measured infrasonic unweighted average levels
outdoors were approximately 73 dB at 0.3 Hz at 1100 feet. Assuming 3 dB per doubling of
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distance (cylindrical spreading) [2][3] for infrasonic propagation, a probable average
infrasonic level at 3-1/2 miles is 73-10log(1100/18480) or, 73-12 or, 61 dB. More work is
needed to establish what infrasonic levels are consistent with relief for the neighbors.
The sample seismometer graph below shows the time varying waveform inside R2, the closest
home at 121206 3:33 am with several turbines turning. Signal is filtered to pass the blade pass
frequency and first four harmonics. Peak levels were 0.2 to 0.3 Pa (living room; scale shown
approximately in milliPa), about 80 to 83 dB peak.
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At R3 on 121207 110pm winds were light and the neighbors described the conditions as
"tolerable" with no real problems. The sample seismometer graph below shows the time
varying waveform for that period inside R3, the farthest home away in the testing. Peak levels
were roughly 0.05 Pa (living room; scale shown approximately in milliPa), or about 50 dB
peak. These results are preliminary and roughly similar to Dr. Walker's infrasonic data.

3 H. Møller and C. S. Pedersen: Low-frequency wind-turbine noise from large wind turbines. J. Acoust. Soc. Am.
129 (6), June 2011.
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5.7 Negative health effects were experienced. During testing Mr. Rand experienced again [4]
some of the adverse health effects reported by the neighbors. In effect, Mr. Rand "peerreviewed" the neighbors by staying in two of the homes for extended periods of time
overnight to experience what they are reporting. Mr. Rand slept in R1 the night of December
4th to assess the effects on sleep, and worked at R2 much of the second night (to 5:30 am) to
assess audibility and effects while awake. Wind turbine sound levels were faintly detectable
with interior sound levels in the range of 18-20 dBA. Note: Although he had arrived the
previous night feeling good, on awakening on December 5 Mr. Rand felt nauseous (very
unusual). To summarize, Mr. Rand encountered unusual negative health effects during the
testing period when near the operating wind turbines, including, at various times:
- Nausea
- Headache
- Dizziness
Symptoms persisted after the testing for about a week, relieved by rest away from the site. The
other investigators do not get seasick and did not report the same negative health effects.
Implications
A nauseogenic factor is present. Naval, aviation and other research has established human
sensitivity to motion producing nausea. While mechanism for motion sickness is not well
understood, "theories all describe the cause of motion sickness via the same proposition: that
the vestibular apparatus within the inner ear provides the brain with information about self
motion that does not match the sensations of motion generated by visual or kinesthetic
(proprioceptive) systems, or what is expected from previous experience". The range of motion
nauseogenicity has been measured at 0.1 to 0.7 Hz and with a maximum nauseogenic potential
at 0.2 Hz [5][6] (see Figure 1). The Nordex N100 has a rotational rate of 0.16 to 0.25 Hz and a
nominal blade passage rate of 0.5 to 0.7 Hz (three times the rotational rate). A hypothesis is
suggested based on the limited, preliminary research correlating acceleration and
nauseogenicity: Nauseogenicity is present at Shirley due to acceleration on inner ear from
modulated, impulsive acoustic pressure at rotation and/or blade passage rates.
Note: Wind turbines produce periodic acoustic pressure modulations at the rotation rate (per
blade) and blade passage rate (per turbine), due to changes in wind speed and turbulence as
blades are rotated top to bottom, and as they pass the tower where a pressure blow zone
changes local wind speed. Pressure modulations at BPF with strong rates of change were
documented by Dr. Walker (see Dr. Walkers report and the main report, conclusions).
4 Nausea/dizziness/headache (very unusual) experienced at three other wind turbine sites including Falmouth,
MA, April 2011 (Vestas V82); Hardscrabble, NY, August, 2012 (Gamesa G90-2MW); Vader Piet, Aruba,
October, 2012 (Vestas V90-3MW).
5 Samson C. Stevens and Michael G. Parsons, Effects of Motion at Sea on Crew Performance: A Survey. Marine
Technology, Vol. 39, No. 1, January 2002, pp. 29–47.
6 Golding JF, Mueller AG, Gresty MA., A motion sickness maximum around the 0.2 Hz frequency range of
horizontal translational oscillation. Aviat Space Environ Med. 2001 Mar;72(3):188-92.
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Note: Wind turbines encounter stronger winds at the top of rotation compared to the bottom.
As each blade rotates through a full turn (one revolution) the blade is forced, bent, or flexed
back by stronger wind load at the top of rotation and then returns to a lesser amount of
bending at the bottom of rotation (the bending moment). Flexing occurs at the rotation rate.
It's hypothesized that the blade displaces or disturbs a volume of air proportional to bending
moment, translating motion into sound pressure at the flexing frequency, just as a loudspeaker
moves air by displacement. Blade flexing may also impart a forcing function into the tower
then transmitted into the ground, traveling to the house which responds, yielding two paths for
acceleration on the inner ear.
Figure 2 shows rotational rates in Hz for various wind turbine models, for the total frequency
span of 0.1 to 1 Hz associated with nauseogenicity. As wind turbine MW ratings have
increased, the blades have become longer and less stiff with larger bending moments, and the
rotational rate has decreased. The operating rpm for the Nordex N100 is 0.16 to 0.25 Hz with
blade pass rates at 0.5 to 0.7 Hz.
Under the hypothesis of nausea produced by a periodic forcing acceleration on the inner
ear either at rotation or blade pass rates, the Nordex N100 operates in or near the
documented range of highest potential for nauseogenicity. Earlier turbine models studied
for annoyance (primarily the stall- regulated models shown) have shorter, stiffer blades with
smaller bending moments and do not have rotation rates near the peak potential nauseogenic
frequencies. Consistent with the hypothesis, a limited review of a previous wind turbine noise
study on community effects near smaller wind turbines [3] did not find nausea.
The only range of frequencies capable of creating an identical level throughout an enclosed
structure are frequencies with wavelengths significantly larger than the size of the enclosed
volume (the house). This points to the lower infrasonic frequency range below 10 Hz. This is
consistent with the nauseogenic hypothesis for a driving force near 0.2 Hz and, the highest
sound levels which were measured in the range of 0.2-0.4 Hz (see main report) with the wind
turbines turning at 9 to 14 rpm (0.16 to 0.25 Hz) with blade pass rates of 0.5 to 0.7 Hz. While
the highest sound levels indoors were down near 0.2 Hz, the most strongly coupled acoustic
frequencies were the first several multiples of 0.7 Hz.
Shirley neighbors reported sleep interference in affidavits. Sleep deprivation magnifies the
occurrence of motion sickness because it interferes with the vestibular system habituation
process [4]. Further, many people suffer the misery of motion sickness without vomiting [4].
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Conclusions
Nauseogenicity is a factor at Shirley. Acceleration of the inner ear is suggested due to
extremely low-frequency pulsations at the rotation and blade pass rates that occur in or near
the frequencies of highest potential for nauseogenicity and, are coupled strongly into the
homes now abandoned. More research at Shirley is recommended to understand
nauseogenicity from wind turbine operations, to properly design and site large industrial wind
turbines (over 1 MW) near residential areas to prevent the severe health effects. More work is
needed to establish what infrasonic levels are consistent with relief for the neighbors.
Medical research and measurement is urgently needed to be field coordinated along with
infrasonic acoustic and vibration testing. The correlations to nauseogenicity at the 2.5MW
power rating and size suggest worsening effects as larger, slower-rotating wind turbines are
sited near people.

J-42
Cont.

8

Investigations of infrasonic and low-frequency noise
Shirley Wind Facility, Wisconsin, December 4-7, 2012

Figure 1. From Stevens et al (2002) Figure 5 showing incidence of vomiting associated with
vertical oscillation according to McCauley et al (1976) and modeled. Colored patches
postulate association between rotational rate (solid), BPF(striped) and response at Shirley
(nausea, did not vomit); acceleration level was not measured.

J-42
Cont.

Figure 2. Chart of wind turbine rotation rates (Hz) for various wind turbine models including
the Nordex N100. Note nauseogenicity range is 0.1 to 1 Hz with peak potential noted at 0.2
Hz. Note bars on GE 1.5 and Vestas V90 models indicate nominal rotation rate.
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Figure 3. Weather conditions during investigations, December 4-7, 2012.
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Weather source: KGRB Green Bay, WI. December 4-7, 2012
http://www.wunderground.com/history/airport/KGRB/2012/12/4/CustomHistory.html?dayend=7&mont
hend=12&yearend=2012&req_city=NA&req_state=NA&req_statename=NA&MR=1
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Table 1. Symptom reports logged during investigations.
Date
12/4/2012
12/4/2012

Time
before 8:15 pm
after 8:15 pm

Location
R1 - Enz
R1 - Enz

12/4/2012

9:30 pm

R2 – Cappelle

12/5/2012

7 am

R1 – Enz

12/5/2012
12/5/2012

11:45 am
12::45 pm

R1 – Enz
R3 – Ashley

12/5/2012
12/5/2012

8:38 pm
9 pm

R2 - Cappelle
R1 – Enz
Kitchen area

12/5/2012

9:10 pm

12/5/2012

9:23 pm

12/5/2012

10:45–11:15 pm

R1- Enz
Kitchen area
R1 – Enz
Blue bedroom
R2 – Cappelle

12/5/2012

11:45 pm

R2 – Cappelle

12/6/2012

1:08 pm

R2 – Cappelle

12/6/2012

2:06 pm

R2 – Cappelle

12/6/2012

2:55 pm

R2 – Cappelle

12/7/2012

12:02 pm

R3 – Ashley

12/9-15/12

after testing

Maine

Condition
Intolerable (left the home).
Lessened.
(sound levels dropped)
Dizzy, tight chest.
(No sensation)
Slept at R1. Nauseous on
awakening (very unusual).
Feel okay. WTs stopped.
Feel all right. Light winds, only 2
of 8 WTs turning
Headache, left ear full.
Chest pain (both parties)
Left ear pain
"Pain of wall echoing off head."
Both ears feel blocked.

Report By
Mrs. Enz
Rand
Schomer, Rand
Mrs. Cappelle
(Mr. Cappelle)
Rand

Feeling okay.
Not comfortable.
Felt ill 10:45 pm, felt better around
11:15 pm. Symptoms explainednot WTs.
Feeling okay except pressure in left
back of head (very unusual).
Stayed listening, judging condition,
and observing seismometer until
12/6/12 5:30 am.
Headache onset, intensified all day
(very unusual).
Pressure in back of head (very
unusual, felt only at other wind
turbine sites).
Very dizzy on stairs, almost fell,
had to steady with hand, pressure
in back of head, strong headache
(very unusual).
"very tolerable"; right ear popping
and cracking.
Dizziness, nausea persist. Eye
fatigue. PC work reduced.

Rand
D. Enz, D. Ashley
P. Schomer,
Bruce Walker
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Rand
Rand
Rand
D. Enz, D.Ashley
D. Enz
D. Ashley
Rand

Rand

Rand
Rand
Rand

D. Ashley
Rand
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Table 2. Neighbor field notes.
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Table 2 (continued). Neighbor field notes.
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Paul Schomer

December 21, 2012
I) Observations from discussions with residents:
Four of the five researchers; George Hessler, David Hessler, Bruce Walker, and Paul Schomer met with
affected residents of Shirley and discussed the problems they had that were precipitated by the wind
turbines. This discussion produced several notable points not previously known by this researcher.
1. At most locations where these health problems occurred, the wind turbines were generally
not audible. That is, these health problems are devoid of noise problems and concomitant noise
annoyance issues. The wind turbines could only be heard distinctly a one of the 3 residences examined,
and they could not even be heard indoors at this one residence during high wind conditions.
2. The residents could sense when the turbines turned on and off; this was independent of
hearing the turbines.
3. The residents reported "bad spots" in their homes but pointed out that these locations were
as likely to be "bad" because of the time they spent at those locations, as because of the "acoustic"
(inaudible) environment. The residents certainly did not report large changes from one part of their
residences to another.
4. The residents reported little or no change to the effects based on any directional factors.
Effects were unchanged by the orientation of the rotor with respect to the house; the house could be
upwind, downwind, or crosswind of the source.
5. Residents of the nearest house reported that their baby son, now 2 years old, would wake
up 4 times a night screaming. This totally stopped upon their leaving the vicinity of the wind turbines,
and he now sleeps 8 hours and awakens happy.
I) Implications of these observations:
1. The fact that these residents largely report wind turbines as inaudible, and the reported
effects on a baby seem to rule out the illness being caused by extreme annoyance as some have
suggested.
2. The lack of change with orientation of the turbine with respect to the house and the lack of
change with position in the house suggest that we are dealing with very low frequencies; frequencies
where the wind turbine size is a fraction of the wavelength‐‐about 3 Hz or lower.
II) Observations from results of measurements:
1. These observations are based upon the coherence plots and coherence graphs produced by
Bruce Walker. He produced both amplitude, frequency and coherence plots and 10 minute coherence
charts showing only amplitude and frequency. While both show the same thing, this analysis
concentrates on the latter because the former have only a 30 dB dynamic range. Figures 1 and 2 show
the coherence between the outdoor ground plane microphone and 4 indoor spaces at Residence 2: the
living room, the master bedroom, behind the kitchen, and in the basement. Figure 3 shows the single
valid example of basement measurements at Residence 3. The data from Residence 2 are for optimum
wind conditions in terms of the turbine operation. Whereas the data at Residence 3 are for low wind
conditions and not necessarily indicative of what would be found were the wind turbines operating at
normal power.
2. In Implications (I), it is inferred from the resident observations that the important effects
result from very low frequency infrasound, about 3 Hz or lower. We can test the assertion with the data
collected at the three residences at Shirley. Only Residence 2 was tested during optimum wind
conditions, so that is the primary source of data used herein. Figures 1 and 2 show the coherence
1
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between the outdoor ground plane microphone and the four indoor spaces listed above. First, we
examine Figure 1. All of the four spaces exhibit coherence at 0.7 Hz, 1.4 Hz, 2.1 Hz, 2.8 Hz and 3.5 Hz,
and in this range there is no coherence indicated except for these five frequencies. The basement
continues, with coherence exhibited at 4.2 Hz, 4.9 Hz. 5.6 Hz, 6.3 Hz and 7 Hz. The coherence in the
basement drops low from 10‐18 Hz and is more or less random and low after 18 Hz. Figure 1b shows
the coherence just for the frequency range from 10 Hz to 35 Hz, and essentially this figure exhibits
random patterns with no correlation from one room to the next. For example, coherence with the
microphone behind the kitchen is high from 10‐14 Hz and the master bedroom is high from 12‐14 Hz
while the other two spaces exhibit low coherence, and again the master bedroom is high 28‐35 Hz with
the others being low, and the living room is high from 50‐58 Hz with the other spaces low; no pattern.
In contrast all four spaces are lock step together in their coherence with the outdoor microphone below
about 4 Hz. Figure 2, another sample from Residence 2 shows much the same pattern. In this case, 0 .7
Hz, 1.4 Hz, 2.1 Hz clearly are evident for all four spaces. For some reason 2.8 Hz is much reduced for the
living room but 3.5 Hz is evident for all four spaces. In terms of the basement a number of other peaks
are evident up to about 8 Hz where the basement then falls low until about 18 Hz and is random
thereafter. As with Figure 1, there is no pattern to the coherence function above about 8 Hz.
3. Residence 2, and indeed all three residences, exhibit classic wall resonances in about the 10‐
35 Hz range which are different for each room and exposure, so it is reasonable to suppose that the
randomness in the 10‐35 Hz region in the above ground rooms is the result of wall resonances. The
basement, which has no common wall with the outside, exhibits generally the lowest coherence in the
10‐35Hz region. Thus, I conclude that the only wind turbine related data evident in the measurements
at Residence 2 are the very low frequencies ranging from the blade passage frequency of 0.7 Hz to up to
about 7 Hz. This conclusion is consonant with the residents' reports that the effects were similar from
one space to another but a little to somewhat improved in the basement, the effects were independent
of the direction of the rotor and generally not related to audible sound.
4. Figure 4 shows the coherence as functions of both time and frequency, and it is clear that the
basement shows the greatest coherence below 8Hz of the four spaces and the least coherence above
8Hz. This result further supports the conclusion that it is the very low frequencies that are important.
5. Figure 3 is for Residence 3 which was 7000 feet from the nearest turbine, in contrast to
Residence 2 which was only 1100 feet from the nearest turbine. Even here with much reduced
amplitude there seems to be several frequencies where the four spaces have peaks together beginning
at 0.8 Hz. However, unlike Residence 2, the coherence functions for all four of the space move together
from about 15 Hz to 70 Hz. The sound pressure level at the outdoor microphone and at each of the four
indoor spaces shows every harmonic from what appears to be the first harmonic at 20 Hz through 200
Hz. To my thinking this was clearly a loud outdoor source with a fundamental frequency of just under 20
Hz. And indeed it was. I called Bruce and he told me it was a helicopter. (I was not present the last day)
6. Figure 5 shows the sound pressure level for first minute of the 10 minutes represented by
Figure 1, above. This figure, which is sensitive to the lowest frequencies shows that at these very low
frequencies the sound pressure level in all four spaces is quite similar. The small changes from different
positions in the house also suggests that the house is small compared to the wavelength so that the
insides of the house are acting like a closed cavity with uniform pressure throughout being driven by
very low‐frequency infrasound.
II) Implications of the measurements:
1. The measurements support the hypothesis developed in (I )that the primary frequencies are
very low, in the range of several tenths of a Hertz up to several Hertz. The coherence analysis shows
that only the very low frequencies appear throughout the house and are clearly related to the blade
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passage frequency of the turbine. As Figure 5 shows, the house is acting like a cavity and indeed at 5 Hz
and below, where the wavelength is 200 Ft or greater, the house is small compared to the wavelength.
III) Observations from related literature:
1. We consider a 1987 paper entitled: Motion Sickness Symptoms and Postural Changes
Following Flights in Motion‐Based Flight Trainers .
This paper was motivated by Navy pilots becoming ill from using flight simulators. The
problems encountered by the Navy pilots appear to be somewhat similar to those reported by the
Shirley residents. This 1987 paper focused on whether the accelerations in a simulator might cause
symptoms similar to those caused by motion sickness or seasickness. Figure 6 (Figure 1 from the
reference) shows the advent of motion sickness in relation to frequency, acceleration level and duration
of exposure. To develop these data, subjects were exposed to various frequencies, acceleration levels
and exposure durations, and the Motion Sickness Incidence (MSI) was developed as the percentage of
subjects who vomited. Figure 6 show two delineated regions. The lower region is for an MSI of 10%.
The top end of this region is for an exposure duration of 30 minutes and the bottom end is for eight
hours of exposure. The upper delineated region has the same duration limits but is for an MSI of 50%.
The acceleration levels indicated for the SH3 Sea King Simulator show that the accelerations in the y and
z direction went well into the nauseogenic region as defined by the Navy, whereas the P3‐C Orion
simulator had comparable accelerations in the x direction and lower accelerations in the y and z
direction. Not surprisingly pilots' reports of sickness increased dramatically after exposure to the SH3
simulator while exposure to the P3 ‐C simulator had virtually no effect on reports of sickness.
2. What is important here is the range encompassed by the delineated regions of Figure 6.
Essentially, this nauseogenic condition occurs below 1 Hz; above 1Hz it appears that accelerations of 1G
would be required for the nauseogenic condition to manifest itself. While the Navy criteria are for
acceleration, in Shirley we are dealing with pressures in a closed cavity, the house. Acceleration of the
fluid filled semi‐circular canal in the ear will manifest itself as force on the canal. The similarity between
force on the canal from acceleration and pressure on the canal from being in a closed cavity suggest that
the mechanisms and frequencies governing the nauseogenic region are very similar for both pressure
and acceleration.
3. As the generated electric power of a wind turbine doubles the sound power doubles and the
blade passage frequency decreases by about 1/3 of an octave. The wind turbines at Shirley have a
blade passage frequency of about 0.7 Hz. This suggests that a wind turbine producing 1 MW would have
a blade passage frequency of about 0.9 Hz, and on Figure 6, a change from 0.7 Hz to 0.9 Hz requires a
doubling of the acceleration for the same level of response. Thus, it is very possible that this
nauseogenic condition has not appeared frequently heretofore because older wind farms were built
with smaller wind turbines. However, the 2 MW, 0.7Hz wind turbines clearly have moved well into the
nauseogenic frequency range.
III) Implications from the Navy's Nauseogenic Criteria:
1. This analysis suggests that similar problems to the problems in Shirley can be expected for
other wind turbines that have the same or lower fundamental frequency. The Navy criteria suggests
that to maintain the same level of health‐related effects as have occurred heretofore, the levels of a 2
MW,0.7 Hz wind turbine as experienced in the community must be 6 dB lower than those for 1 MW, 0.9
Hz wind turbine. Moreover, Figure 6 does not bode well for future larger wind turbines if they go even
lower in frequency.
IV) Descriptors for Wind Turbine Emissions
1. Currently the wind turbine industry presents only A‐weighted octave band data down to 31
Hz. They have stated that the wind turbines do not produce low frequency sound energies. The
3
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measurements at Shirley have clearly shown that low frequency infrasound is clearly present and
relevant. A‐weighting is totally inadequate and inappropriate for description of this infrasound. In point
of fact, the A‐weighting, and also the C and Z‐weightings for a Type 1 sound level meter have a lower
tolerance limit of ‐4.5 dB in the 16 Hz one‐third‐octave band, a tolerance of minus infinity in the 12.5 Hz
and 10 Hz one‐third‐ octave bands, and are totally undefined below the 10 Hz one‐third‐octave band.
Thus, the International Electro‐technical Commission (IEC) standard needs to include both infrasonic
measurements and a standard for the instrument by which they are measured.
V) The Tests We Should Perform
1. That the wind turbines make people sick is difficult to prove or disprove. However, the
sensing of the turbines turning on or off is testable. Consider the two houses where there is no audible
sound. Residents would arrive at the house with the wind turbines running for something like a 2‐hour
test. Sometime during the first hour, the wind turbines might or might not be turned off. If turned off,
it would be the residents task to sense this "turn off" within some reasonable time‐‐say 1 hour.
Correct responses (hits) would be sensing a "turn off" when the turbines were turned off, or sensing no
change if they were not turned off. Incorrect responses (misses) would be failure to sense a turn off
when the turbines were turned off, or "sensing" a turn off when the turbines were not turned off.
Similar tests could be done starting with the turbines initially off.
2. It would be necessary to prevent the subjects from seeing the turbines or being influenced by
one another. If everyone marked a silent response on their board or into their laptop at the same time;
say every 5 minutes, then no one would be able to know another person's responses. Pure chance is
50/50, so a hit rate statistically significantly greater than 50/50, and/or a miss rate statistically
significantly less than 50/50 would indicate that the residents were able to sense the wind turbines
without the use of sight or sound.
3. Testing would take about 3 to 5 good days; days when the wind was such that the wind
turbines were operating at a substantial fraction of full power. Up to 3 tests per day could be done, with
3‐4 subjects in each of the two, or possibly 3, houses. Physical measurements would be made of the
before and after conditions at each house simultaneously to correlate with the sensing tests. Each
subject would be tested up to 5 times. Note: Testing multiple times per day presupposing that the
subjects could tolerate such a rigorous testing schedule.
4. The testing would require at least 1 researcher at each house to take the physical
measurements and one researcher to supervise the sensing test with one test "proctor" per test room.
It would be necessary for the proctor to help the researcher performing the physical measurements
during non‐test hours with activities like calibration.
5. Conduct of this test clearly requires the assistance and cooperation of Duke Energy. This test
can only be done if Duke Energy turns on and off the turbines from full power, as requested and for the
length of time requested.

Figure 1a, b: R2‐5T212420‐‐coherence with outdoor‐ground plane microphone; Living Room‐Blue, Master
Bed Room‐ Red, Behind Kitchen‐ Green, Basement‐Purple, b is an expanded view from 9` Hz to 35 Hz
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Figure 2a, b: R2‐5T204657‐‐coherence with outdoor, ground‐plane microphone; Living Room‐Blue, Master Bed Room‐
Red, Behind Kitchen‐ Green, Basement‐Purple, b is an expanded view from 9 Hz to 35 Hz

0

Figure
3a, b: R2‐5T204657; Living Room‐Blue, Upstairs Bed Room‐ Orange, Family Room‐ Turquoise, Basement‐Purple, b
a
is an expanded view from 10 Hz to 100 Hz. Note the strong coherence from 20 through at least 80 Hz that resulted from
a nearby Helicopter.

4a‐ Living Room

4c‐ Behind Kitchen

4b‐ Master Bed Room

4d‐ Basement

Figure 4a,b,c,d‐ Coherence with the outside ground microphone and the four inside microphones in the locations
indicated. Note the Basement (4d) which does not have walls coincident with outside shows high coherence at the
wind turbine blade passage frequency for several harmonics and almost no coherence above about 8 Hz where the
at or above ground walls are resonant.
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Figure 5‐ First of the ten minute period of 5T212420. Note that the SPL is very similar for all indoor locations.
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6.
Figure 1 from "Motion Sickness Symptoms and Postural Changes Following Flights in
Motion‐Based Flight Trainers"

R.S. Kennedy, G.O. Allgood, B.W. Van Hoy, M.G. Lilienthal, (1987). " Motion Sickness Symptoms and
Postural Changes Following Flights in Motion‐Based Flight Trainers," Journal of Low Frequency Noise and
Vibration, 6 (4), 147‐154.

6

EXHIBIT 2

J-43

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/326087231

Impact of Renewable Energy Sources on Birds of Prey
Chapter · July 2018
DOI: 10.1007/978-3-319-73745-4_13

CITATIONS

READS

0

179

3 authors, including:
James F. Dwyer

Elizabeth Kynor Mojica

EDM International, Inc.

EDM International, Inc.

46 PUBLICATIONS 238 CITATIONS

28 PUBLICATIONS 248 CITATIONS

SEE PROFILE

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Golden eagle conservation and management View project

J-43
Cont.

All content following this page was uploaded by James F. Dwyer on 05 July 2018.
The user has requested enhancement of the downloaded file.

José Hernán Sarasola
Juan Manuel Grande · Juan José Negro
Editors

Birds of
Prey

Biology and conservation in the XXI
century

J-43
Cont.

Contents

Part I General Biology
1 Phylogeny, Taxonomy, and Geographic Diversity
of Diurnal Raptors: Falconiformes, Accipitriformes,
and Cathartiformes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
David P. Mindell, Jérôme Fuchs, and Jeff A. Johnson

3

2 Behavioural Ecology of Raptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Juan José Negro and Ismael Galván

33

3 Breeding and Nesting Biology in Raptors . . . . . . . . . . . . . . . . . . . . . . .
Luis Tapia and Iñigo Zuberogoitia

63

4 Dispersal in Raptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
David Serrano

95

5 Raptor Migration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Keith L. Bildstein
6 Raptors as Seed Dispersers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
Néstor Pérez-Méndez and Airam Rodríguez
Part II

Raptors in Human Landscapes

7 Raptors and People: An Ancient Relationship Persisting Today . . . . 161
Juan José Negro
8 Costs and Benefits of Urban Living in Raptors . . . . . . . . . . . . . . . . . . 177
Claudina Solaro
9 Birds of Prey in Agricultural Landscapes:
The Role of Agriculture Expansion and Intensification . . . . . . . . . . . 197
Juan Manuel Grande, Paula Maiten Orozco-Valor, María Soledad
Liébana, and José Hernán Sarasola

vii

airamrguez@ebd.csic.es

J-43
Cont.

viii

Contents

10

Toxicology of Birds of Prey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
Judit Smits and Vinny Naidoo

11

Lead Poisoning in Birds of Prey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
Oliver Krone

12

Raptor Electrocutions and Power Line Collisions . . . . . . . . . . . . . . . . 273
Duncan T. Eccleston and Richard E. Harness

13

Impact of Renewable Energy Sources on Birds of Prey . . . . . . . . . . . 303
James F. Dwyer, Melissa A. Landon, and Elizabeth K. Mojica

Part III

Raptor Conservation

14

Use of Drones for Research and Conservation of Birds of Prey . . . . . 325
David Canal and Juan José Negro

15

Conservation Genetics in Raptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339
Begoña Martínez-Cruz and María Méndez Camarena

16

Conservation Status of Neotropical Raptors . . . . . . . . . . . . . . . . . . . . 373
José Hernán Sarasola, Juan Manuel Grande,
and Marc Joseph Bechard

17

Conservation Threats and Priorities for Raptors Across Asia . . . . . . 395
Camille B. Concepcion, Keith L. Bildstein, Nigel J. Collar,
and Todd E. Katzner

18

Conservation and Ecology of African Raptors. . . . . . . . . . . . . . . . . . . 419
Arjun Amar, Ralph Buij, Jessleena Suri, Petra Sumasgutner,
and Munir Z. Virani

19

Old World Vultures in a Changing Environment . . . . . . . . . . . . . . . . . 457
Antoni Margalida and Darcy Ogada

20

Raptor Conservation in Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473
Richard T. Watson

Raptor Species Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499
Word-Topics Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507

airamrguez@ebd.csic.es

J-43
Cont.

Chapter 13

Impact of Renewable Energy Sources
on Birds of Prey
James F. Dwyer, Melissa A. Landon, and Elizabeth K. Mojica

Introduction
Renewable energy, defined as energy generated from natural processes that are
replenished over time (Johnson and Stephens 2011), is increasingly important in
global energy portfolios. This chapter begins by reviewing reasons for shifting from
fossil fuels to renewable energy, including reasons which have nothing to do with
environmental concerns but are nevertheless driving advances in the renewable sector. The chapter then focuses on birds of prey, describing actual and potential direct
and indirect mortality, habitat loss, avoidance, and displacement resulting from the
development and operation of renewable energy facilities. The chapter considers
renewable energy facilities themselves, including wind, biofuel, solar, hydro, geothermal, and oceanic energy sources. Transmission connections linking renewable
facilities to the existing electric transmission grid are considered, as are potential
offsite impacts where the materials used to construct renewable infrastructure are
mined and manufactured. The chapter closes with a discussion of mitigation strategies designed to reduce or compensate for negative impacts for birds of prey and a
discussion of potential benefits of renewable energy facilities for birds of prey. The
latter are important to understand when evaluating the overall balance of costs and
benefits of renewable energies on birds of prey.
Knowledge of the connections between global conflicts and international dependencies on fossil fuels is important in understanding how macroeconomic forces
independent of environmental concerns drive the advancement of renewable energy
technologies. Because “green” initiatives may not in fact be grounded in environmental concerns, but be grounded instead in economics and national interests,
potential negative environmental impacts of renewables and their high initial investment costs may carry little weight in the overall discussion, a paradox not readily
apparent without consideration of the context of global competition over traditional
energy reserves.
J. F. Dwyer (*) · M. A. Landon · E. K. Mojica
EDM International Inc., Fort Collins, CO, USA
e-mail: jdwyer@edmlink.com
© Springer International Publishing AG, part of Springer Nature 2018
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Fig. 13.1 (a) A pump designed to extract liquid and gas fossil fuels from terrestrial deposits; note
great horned owl (Bubo virginianus) nest and whitewash. (b) Collection facility for traditional
liquid and gas fossil fuels from terrestrial deposits. (c) Transport (left) and collection (right) of
traditional fossil fuels, (d) Traditional coal-burning electricity generation station

Fossil fuels have been the primary energy source for developing and developed
nations since the Industrial Revolution of the early 1800s when coal began to be
used to power steam-driven machines and energy-intensive metallurgic and chemical processes. Emissions from these machines and processes were recognized
almost immediately as harmful, triggering early environmental responses to protect
urban air and water. From the late 1800s through the early twenty-first century, fossil fuels remained the primary solution to global energy needs as petroleum and
natural gas products made the storage and use of chemical energy more efficient and
economical (Fig. 13.1).
The resulting dependence of national and international economies on fossil fuels
has created two fundamental problems. The first is a globally ubiquitous reliance on
fossil fuels often derived from outside national boundaries. This reliance can place
less developed nations with large reserves at the center of conflicts for control of
those reserves and can place more developed nations without large reserves at the
mercy of nations with reserves. Shifting energy sources from fossil fuels to renewables offers nations the ability to achieve energy independence.
The second fundamental problem created by the global reliance on fossil fuels
is the impact of combustion products on the global climate. Greenhouse gases
released during combustion of fossil fuels are contributing to global climate
changes. Shifting energy sources from fossil fuels to renewables offers nations the
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ability to achieve energy independence and offers potential environmental benefits.
These benefits are not without their own potential costs however, and it is those
potential costs, as exerted on birds of prey populations, that are discussed here.

Effects at Renewable Facilities
Potential effects to birds of prey at renewable facilities include direct mortality and
indirect effects resulting from habitat loss, avoidance, and displacement. Direct
mortality is defined as death occurring as an immediate consequence of an interaction between a bird of prey and a component of renewable infrastructure. For example, a golden eagle (Aquila chrysaetos) killed when struck by a rotating wind turbine
blade or killed when colliding with the suspended high-voltage wires of a transmission power line connecting a renewable facility to the electric grid. Habitat loss is
defined as occurring when the landscape occupied by birds of prey is converted to
non-habitat, for example, the displacement of prey species resulting from conversion of hunting habitat to a mirror field for a solar plant or the removal of a nest tree
when creating an agricultural monoculture for biofuel production. Avoidance and
displacement are similar processes occurring at different scales. Both occur when
habitat persists, but is no longer used. Avoidance is defined as a shift in use of specific portions of a renewable facility, not the entire site (Band et al. 2007).
Displacement occurs when an entire site is abandoned (Band et al. 2007).
These effects rarely occur in isolation but are instead likely additive, co-occurring
with one another and with other anthropogenic and natural agents of mortality.
Additive effects can be problematic, even at low rates, because most birds of prey
are k-selected species with relatively little annual reproduction and breeding often
delayed during multiple years of maturation. Population persistence for many bird
of prey species requires individual breeding adults to produce young over an entire
lifetime. Mortality of breeding adults can have substantial effects on the population
(Bellebaum et al. 2013). For example, at some sites, griffon vultures (Gyps fulvus)
and red kites (Milvus milvus) cannot maintain stable local populations with additive
mortality from wind farms (Carrete et al. 2009; Bellebaum et al. 2013).

Wind Resource Areas
Direct effects of wind energy facilities (Fig. 13.2) on birds of prey involve mortality
occurring when rotating turbine blades strike birds in flight. Impacts are largely
species-specific. Directly affected species are characterized by low-altitude flight
when gliding on local winds and on thermal and orographic lifts (Katzner et al.
2012; de Lucas et al. 2008). Because wind turbines are designed and specifically
placed to harvest the kinetic energy in some of these same winds, low-altitude flight
behaviors largely dictate risk by placing birds of prey and rotating turbine blades
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Fig. 13.2 (a) A wind resource area in desert habitat; note substation under construction in the
background will provide a connection from the wind resource facility to the existing transmission
power line network. (b) A wind resource area above agricultural fields, potentially facilitating both
wind energy and biofuel production. (c) Close view of a solar field illustrating the bare and leveled
earth (non-habitat) typical of such facilities. (d) Wide view of a solar field, illustrating fencing and
bare earth designed to limit attractiveness as habitat and illustrating associated distribution and
transmission lines

together in the same airspace. Hunting in these airspaces has been hypothesized to
hinder the ability of a bird of prey to recognize turbines as a flight hazard (Orloff
and Flannery 1992; Smallwood et al. 2009), so species habituated to hunting within
wind resource areas can be at higher risk of collision. Collision risk can also increase
along flight corridors where large numbers of migrating birds of prey funnel along
narrow ridges and coastlines supporting wind energy facilities (Barrios and
Rodriguez 2004; Katzner et al. 2012; de Lucas et al. 2012) or where communal
roosts occur near wind resource areas (Carrete et al. 2012). Intraspecific and interspecific interactions during flight also increase risk for collision because birds of
prey can be distracted and less likely to recognize flight hazards (Dahl et al. 2013;
Smallwood et al. 2009).
Though at least 34 bird of prey species have been documented in collisions with
wind turbines, population-level impacts from direct effects are unknown for most
species (Beston et al. 2016); only griffon vultures (Carrete et al. 2009), red kites
(Bellebaum et al. 2013) and golden eagles (USFWS 2013) are currently known to
be at risk of population-level effects from these collisions.
Species-specific behaviors also drive indirect effects of wind resource areas.
Species avoiding or displaced by wind resource areas tend not to be affected by
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direct mortality but may abandon breeding territories (Dahl et al. 2013), shift local
space use (Walker et al. 2005), or decrease in local abundance (Garvin et al. 2011;
de Lucas et al. 2004). Some species show avoidance behaviors for individual turbine structures by adjusting flight paths to fly between or around turbines (CabreraCruz and Villegas-Patraca 2016; Hull and Muir 2013; de Lucas et al. 2004) or adjust
altitude to fly over turbines in their path (Johnston et al. 2014; de Lucas et al. 2004).
There is limited evidence of net population loss in birds of prey from avoidance or
displacement attributable to wind resource areas, but effects could be important for
threatened species when considered with direct effects (Martínez et al. 2010).

Biofuels
Biofuels primarily describe energy resources developed from agriculture and most
often describe production by industrial farms focused on extracting the greatest
possible crop yields per acre. Yields are maximized by eliminating as many nonproducing inclusions as possible and by promoting maximum growth through
regular inputs of synthetic chemicals. Eliminating inclusions requires conversion
of potential nest groves and bird of prey hunting habitat to cropland. Chemical
inputs regularly consist of fertilizers to maximize crop yields, and pesticides,
rodenticides, and herbicides, to protect monoculture crops from competing organisms in the environment. Collectively, these processes contribute to agricultural
intensification which has been at least partly responsible for declines in farmland
bird populations (Campbell et al. 1997; Uden et al. 2015).
Meeting increasing demand for ethanol requires increasing cropland in production, and consequently, the development footprint of biofuels is expected to be one
of the fastest growing of all renewable energy sources in the next two decades
(Johnson and Stephens 2011). Impacts of biofuel energy production on birds of
prey occur primarily due to indirect effects triggered by the loss of breeding and
foraging habitats when stands of trees used for nesting and open spaces used for
hunting are converted to biofuel monocultures. Indirect effects include habitat loss,
decreases in prey abundance, and potential biochemical effects from exposure to
toxic chemicals. Direct effects are generally limited to rare occurrences of nestling
mortality when nest trees are removed during breeding seasons, though exposure to
bioaccumulating chemicals may also have effects that have not yet been identified.

Solar Facilities
Solar energy facilities also have the potential to impact birds of prey. Direct effects
most often include electrocution on collection power lines, collisions with mirrors,
and thermal trauma in solar flux fields (Kagan et al. 2014; McCrary et al. 1986).
Electrocution can occur when a bird of prey simultaneously contacts two differently
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energized conductors or an energized conductor and a path to ground (APLIC 2006,
in this book Chap. 12). Collisions occur when birds apparently mistake reflections
of the sky in mirrors as the sky itself and attempt to fly through a mirror, perhaps in
pursuit of prey.
Solar flux fields are the areas of concentrated light surrounding the collection
tower(s) at thermal solar plants. Mirrors are used at these facilities to concentrate
solar energy on a single area where water within a container is heated to produce
steam which powers a generator. The air around the collection tower can reach 500–
800 °C (McCrary et al. 1986; Diehl et al. 2016). Damage to feathers occurs at 160 °C
(Wendelin et al. 2016), so flight through a solar flux field can result in burns to feathers and tissues, causing immediate mortality or limiting or eliminating the ability to
fly, depending on individual exposure. Unlike other renewable energy technologies
like wind turbines, which are relatively benign when not operational, solar flux fields
can be dangerous to birds even when solar flux fields are not focused on collection
towers (Wendelin et al. 2016). This can occur because mirrors in standby positions
often focus solar energy just above collection towers. Heat in these standby positions
can be intense enough to harm birds.
Morbidity and mortality of birds of prey in solar flux fields appear relatively rare,
but when cases do occur, taxonomic patterns are emerging. Specifically, falcon
(Falconiformes) species may be more susceptible, apparently because falcons are
attracted to hunt aerial prey concentrated near collection towers (WEST 2016).
Alternatively, in both active and standby positions, warm air rising above collection
towers may attract buteos and vultures seeking thermal air currents to power flight,
and these birds may inadvertently enter solar flux zones regardless of the presence
or absence of potential prey.
Indirect effects of solar energy facilities include habitat loss, displacement, and
avoidance (Hernandez et al. 2014). Unlike wind energy facilities where some of
these effects might be temporary, with birds returning after construction, solar facilities eliminate habitat from within the facility, creating a flat bare earth-scape unattractive for hunting or nesting by birds of prey. Habitat loss at solar energy facilities
is generally greater per megawatt generated than at wind facilities because wind
resource areas retain most of the habitat below turbines, whereas solar facilities
cover much of the facility in mirror arrays. Birds of prey and other wildlife species
also may avoid habitats in and around solar facilities as a result of increased human
activity and habitat alteration (DeVault et al. 2014).

Other Renewable Facilities
Other renewable energy sources include geothermal, hydroelectric, and oceanic.
There are no substantial direct mortality effects to birds of prey documented for
these energy sources. Geothermal power stations use heat energy from within the
earth’s crust to generate electrical energy. Facility footprints are similar to those of
liquid and gas fossil fuel extraction facilities, with impacts to birds of prey limited
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to indirect effects resulting from disturbance during construction and operation.
Roads to extraction wells increase habitat fragmentation (Jones and Pejchar 2013),
impacting edge-sensitive species. Geothermal emissions often contain vaporized
toxins which, while less than coal burning plants, release toxins into the air including hydrogen sulfide, carbon dioxide, ammonia, methane, and boron, mercury, and
other heavy metals (Kagel et al. 2007), so indirect effects could also include reactions to toxic emissions.
Hydroelectric and oceanic renewable energy facilities use the energy of flowing
rivers or tides to turn turbines and generate electricity. Hypothetically, aquatic hunters like osprey (Pandion haliaetus) could become entrapped in the machinery of
hydroelectric or oceanic renewable energy infrastructure, but neither of these potential agents of mortality has yet been documented. This indicates that even if mortality occurs, levels are sufficiently low to preclude population impacts. Indirect effects
likely do occur, though are not necessarily negative. Construction of reservoirs to
store water for a hydroelectric dam floods and destroys bottomland habitats used as
nest sites by some bird of prey species, but this habitat loss may be offset by creation
of new reservoirs with far more shoreline hunting and nesting habitat than existed
previously.

Effects of Transmission Linkages
Renewable facilities are connected to the existing electric system through construction of new transmission lines (Fig. 13.3), termed connections, interconnections,
links, or linkages (hereafter interconnections). These interconnections have the
potential to create avian collision and habitat fragmentation concerns well away
from, but directly attributable to, renewable energy facilities. Post-construction
environmental impacts of renewable energy infrastructure are generally considered
only within the footprint of renewable energy facilities, but may not include the
associated interconnections even though transmission lines are associated with
avian collision mortalities (Bevanger 1998; Loss et al. 2014; Rogers et al. 2014).
Because renewable interconnections have not yet been thoroughly studied with
respect to potential impact to birds of prey, this section summarizes knowledge of
potential impacts of transmission lines in general.
Direct effects of power lines on birds occur through mortality caused by electrocution and collision (Bevanger 1998; Loss et al. 2014). Electrocution is limited
mostly to distribution lines (<69 kV) where clearances are minimal and birds can
simultaneously contact multiple energized components or energized and grounded
components (APLIC 2006, in this book Chap. 12). Transmission clearances
designed to prevent electrical energy from arcing across conductors generally
include separations greater than birds can bridge with extended wings, though
there are exceptions on certain configurations used for lower transmission voltages (69–138 kV). Because electrocution is generally of little concern at the transmission voltages used in renewable energy interconnections, and because detailed
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Fig. 13.3 Transmission line issues: (a) Transmission line bisecting a water source used by birds as
a movement corridor. (b) Numerous transmission lines within a transmission corridor. (c) Overhead
shield wires are less visible than conductors. (d) Transmission line partially obscured by fog

discussion of avian electrocution is available elsewhere in this book (in this book
Chap. 12), this chapter does not address avian electrocutions.
Avian collision mortality is an ongoing global concern (Sporer et al. 2013; Rioux
et al. 2013; Loss et al. 2014), though most research on the topic is not bird-of-preyspecific. Collisions involving transmission lines occur when a flying bird hits suspended wires, most often at night. Transmission lines are typically constructed with
relatively thin overhead shield wires at the top and thicker energized conductors
below. Birds appear to adjust flight altitudes upward to avoid large-diameter energized wires and then collide with smaller, less visible overhead shield wires (Murphy
et al. 2016; Ventana Wildlife Society 2009; Martin and Shaw 2010). Transmission
lines do not pose consistent risk. Rather, collision risk varies as a function of avian
species and populations in the area of a given line, the surrounding habitat, and the
line design (Bevanger and Brøseth 2004; Mojica et al. 2009; Rollan et al. 2010).
Among birds, factors affecting collision risk include size, maneuverability, and
flocking behavior (Jenkins et al. 2011; APLIC 2012). Transmission lines bisecting
daily movement corridors, such as those located between roosting and foraging
sites, also have been most associated with avian collisions (Bevanger and Brøseth
2004; APLIC 2012), with risk exacerbated during low-light, fog, and other inclement weather conditions (APLIC 2012; Hüppop and Hilgerloh 2012).
Birds of prey are at relatively low risk for power line collisions in general (SAIC
2000; Rioux et al. 2013), though large raptors with high wing loading and poor inflight maneuverability like bustard species and condor species are collision prone.
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In part, collision risk is low for birds of prey because they tend to fly diurnally during good weather (Ligouri 2005) and appear to detect and avoid transmission lines
(Pope et al. 2006; Luzenski et al. 2016). Though risk for birds of prey is low compared to some other avian groups, collisions involving birds of prey do occur
(Olendorff and Lehman 1986; Rollan et al. 2010, in this book Chap. 12). For example, California condors (Gymnogyps californianus) have collided with power lines
(Snyder 2007), the Ventana Wildlife Society (2009) documented collisions by a
northern harrier (Circus cyaneus) and a white-tailed kite (Elanus leucurus), and
Mojica et al. (2009) documented multiple carcasses of bird of prey species (bald
eagle (Haliaeetus leucocephalus), osprey, and owls) under distribution lines. Studies
have shown certain African birds of prey are vulnerable to colliding with lines in
foraging habitats (Boshoff et al. 2011; Rollan et al. 2010). Peregrine falcons can be
at risk because they attain high speeds when pursuing prey near the ground
(Olendorff and Lehman 1986). Mañosa and Real (2001) documented both collisions
of breeding Bonelli’s eagle (Hieraaetus fasciatus) and high turnover rates of pairs
nesting within 1 km of power lines in Catalonia, Spain. González et al. (2007) documented infrequent collision as a cause of mortality in a study examining 267 records
of nonnatural mortality of the Spanish imperial eagle (Aquila adalberti).
Indirect effects of transmission lines on birds of prey are not well studied but are
likely low following initial disturbance and acclimation during and following construction given the fact that many birds of prey readily nest on or near transmission
lines. Transmission lines can create corridors for human incursion into otherwise
natural landscapes because maintenance access roads and rights-of-way may be
used for recreational activities (hiking, running, mountain biking, cross-country skiing, all-terrain vehicles, etc.). Some bird of prey species respond negatively to recreational human traffic (Steidl and Anthony 1996), but no firm connection has yet
been established to confirm widespread impacts with respect to power lines.
Power lines generate strong electromagnetic fields, UV discharges, and acoustic
signatures which can affect animal health and behavior (Phernie et al. 2000; Tyler
et al. 2014). Recent research suggests that avoidance by reindeer (Rangifer tarandus) may be linked to their ability to detect ultraviolet light emitted by transmission
lines (Tyler et al. 2014). At least some birds also see in the ultraviolet spectrum
(Lind et al. 2014), but the potential implications of this for indirect effects have not
been investigated in birds of prey (in this book Chap. 12).

Offsite Effects
Offsite effects are indirect by definition. The natural resources used in constructing
renewable infrastructure are typically harvested from areas well beyond the boundaries of renewable project sites. This has the potential to shift some of the environmental
costs of renewable energy away from project sites where resources are used, to mine
and factory sites where resources are extracted and processed. Consequently, offsite
mining should be considered when developing a comprehensive understanding of
potential impacts of renewable energy sources on birds of prey.
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Effects of mines on birds of prey are site-specific and species-specific. For
example, peregrine falcons and gyrfalcons (Falco rusticolus) breeding near two diamond mines in Northwest Territories, Canada, showed no difference in nest occupancy or breeding success as a function of distance from mine footprints, despite
those footprints expanding during the study (Coulton et al. 2013). In contrast, prairie
falcons (Falco mexicanus) in New Mexico appeared to avoid an entire mountain
range where mining and blasting for various minerals was common but did nest in
two adjacent ranges with similar habitats but less mining activity (Bednarz 1984).
Mild responses to the vibration and noise associated with mining may derive from
the occurrence of such natural events as thunder and landslides (Holthuijzen et al.
1990), with which birds of prey are presumably familiar both individually and over
evolutionary time. Across studies, with few exceptions, evidence of disturbance by
mining activity seems isolated and in some cases can be offset by relocating birds of
prey nests prior to the advance of mine operations (McKee 2007). However, at least
some mine sites likely included nesting territories prior to initiation of mining activities. In these cases, productivity from directly affected territories likely was reduced
at least while affected individuals sought alternate nest sites. Even these impacts
may be minimized, however, with measures specifically designed to support birds of
prey populations, for example, through installation during reclamation of permanent
structures designed to serve as nest substrates (Harshbarger 1997) and through the
use of unreclaimed anthropogenic cliffs used for nesting (Moore et al. 1997). Mines
also are associated with environmental pollution. Mining and smelting can lead to
increased levels of lead in ospreys and American kestrels (Falco sparverius) nesting
downstream (Henny et al. 1991, 1994) and in Eurasian eagle owls (Bubo bubo;
Espin et al. 2014), though to our knowledge, definitive links to survival or productivity specifically related to mine sites have not been established. Though reductions
in nesting attempts or productivity appear minimal overall, spills, pollution, and
sedimentation from mine sites may have effects that are difficult to link conclusively
to evidence of impacts specifically affecting birds of prey.
Though mining does have deleterious ecological consequences, and some examples involving birds of prey can be identified, overall it appears that offsite indirect
impacts are either small or difficult to quantify and isolate (Anderson et al. 2008).
Regardless of potential effects associated with renewable infrastructure, mined
materials would also be necessary for fossil fuel extraction, which renewable energy
facilities are designed to replace. That being so, it appears that indirect effects of
extractive industries on birds of prey are minimal and offset by equivalent needs
across energy sources.

Mitigation
Renewable energy facilities have the potential to bring together ecologically novel
combinations of juxtaposed land covers like water bodies in deserts, prominent features like tall perches where none existed naturally, potential risks to wildlife like
electrocution and mirror collisions, and potentially, unique combinations of species
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drawn to these features from their respective native habitats. Consequently, the
removal and addition of biotic and abiotic materials at renewable energy facilities
may require novel mitigation strategies applied to microclimates and biological
communities which may not occur naturally. The rotor-swept zones of wind resource
areas and the heated-air zones of solar tower collection areas have no natural analogues and thus no evolutionary context preparing wildlife for the risks encountered
in these areas.
It should be incumbent on those creating these new landscapes, to also provide
new and effective mitigation. With regard to mitigation of bird of prey mortalities at
wind resource areas, innovative techniques are being developed to compensate for
mortality at the renewable sites by mitigating the electrocution of birds of prey elsewhere (Fig. 13.4), creating a net benefit overall (USFWS 2013).
Wind energy facilities can also adjust turbine operations to prevent collisions by
curtailing operations when birds of prey are flying within the wind resource area,
and by increasing minimum operational wind speeds to wind speeds above those
within which birds of prey generally choose to fly (USFWS 2013). At solar facilities
with collection towers, successful mitigation involves spreading the aim points of
mirrors apart to reduce the peak flux value to <4 kW/m2 when the facility is in
standby mode and not actively producing power (Multiagency Avian-Solar
Collaborative Working Group 2016). For both wind resource areas and solar facilities, direct and indirect effects may be minimized by siting facilities away from
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Fig. 13.4 Retrofitted power poles: (a) Insulation on center wire. (b) Insulation on connecting
wires and on switches. (c) Insulation on connecting wires and on energized components of equipment. (d) Installation of insulation on equipment. (See in this book Chap. 12 for additional technical details on electrocution of birds of prey)
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concentrated populations of birds of prey at migration, foraging, or roosting sites.
Collisions involving birds of prey and transmission interconnections can be mitigated by marking transmission lines to increase their prominence to approaching
birds of prey so lines can be avoided (in this book Chap. 12).
Unlike compensation programs for wind and solar energy, which are still in their
infancy, compensation programs for biofuel monocultures are well established
within a general framework of minimizing agricultural impacts to natural systems
to the extent practical. Mitigation for biofuel monocultures may be achieved through
existing mitigation programs, such as the US Department of Agriculture’s
Conservation Reserve Program which enables farmers to remove environmentally
sensitive land from agricultural production in exchange for an annual payment.
These types of programs tend to be successful if three obstacles can be overcome.
First, because participation is voluntary, individual decisions may be influenced by
the value of the payment compared to the value of potential crop yields. This mitigation strategy may lose effectiveness if demands for biofuels, and other crops competing in the market place for the same land, result in crop profits per acre that are
greater than payments (Johnson and Stephens 2011). Second, compensation may
undermine an individual’s sense of responsibility for the land (Ramsdell et al. 2016),
potentially resulting in a reduced sense of stewardship over the long term and
enabling landowners to justify conversion of natural habitats if compensation programs terminate. Third, compensation programs may not be practical in developing
countries lacking the necessary financial or political resources. Despite the potential
obstacles involved in compensation-based mitigation programs, these solutions are
nevertheless the best currently available, at least in areas like the USA where most
arable farmland is privately owned and decisions affecting land use are primarily
market driven. Though not necessarily focused on bird of prey concerns, these
approaches often result in habitat patches that can contain hunting habitat or potential nest sites, creating focal locations which allow bird of prey populations to persist within areas dominated by agriculture.
Siting new facilities in previously disturbed habitat like nonproductive agricultural fields also can reduce impacts to birds from loss of breeding and foraging habitat (Pearce et al. 2016). Birds of prey can be intentionally displaced from solar
projects when nesting sites are destroyed during construction. Burrowing owls
(Athene cunicularia) have been successfully translocated to new breeding sites
away from solar facilities (Multiagency Avian-Solar Collaborative Working Group
2016).

Benefits to Birds of Prey
Birds of prey also can benefit from renewable energy facilities and transmission
linkages, primarily through provision of new nesting opportunities (Fig. 13.5) since
birds of prey routinely nest on transmission structures. For example, bald eagles
and osprey regularly nest on utility structures (Buehler 2000; Poole et al. 2002).
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Fig. 13.5 (a) A golden eagle (Aquila chrysaetos) departing a transmission tower, potentially benefitting through hunting opportunities and, simultaneously, potentially at risk of collision with
transmission wires. (b) A golden eagle roosting atop a transmission pole. (c) A golden eagle nest
on a transmission tower. (d) An osprey (Pandion haliaetus) nest on a transmission H-frame
structure

Other species nesting on utility structures include ferruginous hawks (Buteo regalis; Gilmer and Wiehe 1977), hobbies (Falco subbuteo; Puzović 2008), common
kestrels (Falco tinnunculus; Krueger 1998), greater kestrels (Falco rupicoloidesa;
Ledger and Hobbs 1999), martial eagles (Polemaetus bellicosus; Jenkins et al.
2013), prairie falcons (Roppe et al. 1989), lanner Falcons (Falco biarmicus; Ledger
and Hobbs 1999), upland buzzards (Buteo hemilasius; Ellis et al. 2009), Swainson’s
hawks (Buteo swainsoni; James 1992), tawny eagles (Aquila rapax; Jenkins et al.
2013), black eagles (Aquila verreauxii; Jenkins et al. 2013), African hawk eagles
(Hieraaetus fasciatus; Ledger and Hobbs 1999), and white-backed vultures (Gyps
africanus, Ledger and Hobbs 1999). Though none of these were on renewable
interconnections, the consistency between transmission structures in general and
transmission structures supporting renewable interconnections specifically indicates that nesting is likely. Nesting habitat can also be created from mines providing new nest substrates for cliff-nesting birds of prey like peregrine falcons (Moore
et al. 1997). Habitat conversion for dams and agriculture can also increase food
availability for birds of prey because dams and reservoirs create aquatic habitat and
provide abundant year-round food resources for birds of prey including water
snakes (Tingay et al. 2010), waterbirds (Mukherjee and Wilske 2006; Mwaura et al.
2002), and stunned or dead fish flowing through dam spillways or turbines
(Sánchez-Zapata et al. 2016).
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Integrated vegetation management techniques employed in rights-of-way
management for renewable energy interconnections can also play an important role
in maintaining and improving habitat for wildlife (Ball 2012; Rogers 2016). These
activities could create hunting habitat for birds of prey or be used as migration corridors (Denoncour and Olson 1982).
Other indirect benefits may also be important. The fundamental motivators of
shifting global economies from fossil fuels to renewable energies are national energy
independence and reduction of greenhouse gas emissions. Energy independence is
perhaps irrelevant to birds of prey, but reduction of greenhouse gas emissions and
global climate change do have substantial potential benefits for birds of prey. Global
climate change is associated with increased frequency and intensity of weather
events. Late spring and high-intensity weather events can directly impact the productivity and survival of birds of prey. For example, breeding success is negatively correlated with precipitation during nesting in peregrine falcons (Anctil et al. 2014;
Burke et al. 2015). Survival of peregrines migrating south from the Artic is negatively correlated with climatic events suggesting the species is vulnerable to weather
events along the migration route (Franke et al. 2011). Reduced impacts of climate
change in general will likely reduce weather-related impacts on nesting birds of prey.

Conclusions
Ultimately, the large, widely dispersed territories of most birds of prey minimize the
population impacts of either direct or indirect effects at most renewable energy
facilities, transmission interconnections, or mines. This is because even if a specific
territory is affected by a renewable energy facility, through habitat loss, for example, the effect is unlikely to have a population-level effect. There are exceptions
however. For example, collisions involving migrating or wintering birds of prey
with wind turbines can result in impacts dispersed throughout breeding ranges, and
large-scale biofuel monocultures can result in elimination of habitat patches far
larger than a single territory. These two areas of renewable energy advancement in
particular warrant ongoing consideration, mitigation, and monitoring as renewable
energy facilities expand into the habitats of birds of prey.
Acknowledgments We thank R.E. Harness for insights which guided this writing and EDM
International, Inc. (Fort Collins, CO) for providing funding and logistical support.

References
Anctil A, Franke A, Bêty J (2014) Heavy rainfall increases nestling mortality of an arctic top predator: experimental evidence and long-term trend in peregrine falcons. Oecologia 174:1033–1043
Anderson DW, Suchanek TH, Eagles-Smith CA, Cahill TM Jr (2008) Mercury residues and
productivity in osprey and grebes from a mine-dominated ecosystem. Ecol Appl 18(8
Supplement):A227–A238

airamrguez@ebd.csic.es

J-43
Cont.

13

Impact of Renewable Energy Sources on Birds of Prey

317

Avian Power Line Interaction Committee (APLIC) (2006) Suggested practices for avian protection
on power lines: the state of the art in 2006. Edison Electric Institute, APLIC/The California
Energy Commission, Washington, DC/Sacramento, CA
Avian Power Line Interaction Committee (APLIC) (2012) Reducing avian collisions with power
lines: the state of the art in 2012. Edison Electric Institute/APLIC, Washington, DC
Ball S (2012) Capitalizing on conservation: the ecological benefits of transmission line rightsof-way. In: Evans JM, Goodrich-Mahoney JW, Mutrie D, Reinemann J (eds) Proceedings of
the 9th international symposium on environmental concerns in right-of-way management,
Champaign
Band W, Madders M, Whitfield DP (2007) Developing field and analytical methods to assess avian
collision risk at wind farms. In: de Lucas M, Janss GFE, Ferrer M (eds) Birds and wind farms:
risk assessment and mitigation. Quercus, Madrid, pp 259–275
Barrios L, Rodriguez A (2004) Behavioural and environmental correlates of soaring bird mortality
at on-shore wind turbines. J Appl Ecol 41:2–81
Bednarz JC (1984) The effect of mining and blasting on breeding prairie falcon (Falco mexicanus)
occupancy in the Caballo Mountains, New Mexico. Raptor Res 8:16–19
Bellebaum J, Korner-Nievergelt F, Dürr T, Mammen U (2013) Wind turbine fatalities approach a
level of concern in a raptor population. J Nat Conserv 21:394–400
Beston JA, Diffendorfer JE, Loss SR, Johnson DH (2016) Prioritizing avian species for their risk
of population-level consequences from wind energy development. PLoS One. https://doi.
org/10.1371/0150813
Bevanger K (1998) Biological and conservation aspects of bird mortality caused by electricity
power lines: a review. Biol Conserv 86:67–76
Bevanger K, Brøseth H (2004) Impact of power lines on bird mortality in a subalpine area.
Biodivers Conserv 27:67–77
Boshoff AF, Minnie JC, Tambling CJ, Michael MD (2011) The impact of power line-related mortality on the cape vulture (Gyps coprotheres) in a part of its range, with an emphasis on electrocution. Bird Conserv Int 21:311–327
Buehler DA (2000) Bald Eagle (Haliaeetus leucocephalus). In: Rodewald PG (ed) The birds of
North America. Cornell Lab of Ornithology, Ithaca; Retrieved from the birds of North America:
https://birdsna.org/Species-Account/bna/species/baleag. Accessed 16 Jan 2017
Burke BJ, Clarke D, Fitzpatrick A, Carnus T, McMahon BJ (2015) Population status and factors
affecting the productivity of peregrine falcon falco peregrinus in county Wicklow, Ireland,
2008–2012. Biol Environ Proc R Ir Acad 115B:115–124
Cabrera-Cruz SA, Villegas-Patraca R (2016) Response of migrating raptors to an increasing number of wind farms. J Appl Ecol 53:1667–1675
Campbell LH, Avery MI, Donald PF, Evans AD, Green RE, Wilson JD (1997) A review of
the indirect effects of pesticides on birds. Joint nature conservation committee report 227.
Peterborough, UK
Carrete M, Sánchez-Zapata JA, Benítez JR, Lobón M, Donázar JA (2009) Large scale riskassessment of wind-farms on population viability of a globally endangered long-lived raptor.
Biol Conserv 142:2954–2961
Carrete M, Sánchez-Zapata JA, Benítez JR, Lobón M, Montoya F, Donázar JA (2012) Mortality at
wind-farms is positively related to large-scale distribution and aggregation in griffon vultures.
Biol Conserv 145:102–108
Coulton DW, Virgl JA, English C (2013) Falcon nest occupancy and hatch success near two diamond mines in the Southern Arctic, Northwest Territories. Avian Conserv Ecol 8:14
Dahl EL, May R, Hoel PL, Bevanger K, Pedersen HC, Røskaft E, Stokke BG (2013) White-tailed
Eagles (Haliaeetus albicilla) at the Smøla wind-power plant, Central Norway, lack behavioral
flight responses to wind turbines. Wildl Soc Bull 37:66–74
Denoncour JE, Olson DP (1982) Raptor utilization of power line rights-of-way in New Hampshire.
In: Crabtree AF (ed) Proceedings of the 3rd international symposium on environmental concerns in rights-of-way management, San Diego, 1982

airamrguez@ebd.csic.es

J-43
Cont.

318

J. F. Dwyer et al.

DeVault TL, Seamans TW, Schmidt JA, Belant JL, Blackwell BF (2014) Bird use of solar photovoltaic installations at US airports: implications for aviation safety. Landsc Urban Plan
122:122–128
Diehl RH, Valdez EW, Preston TM, Wellik MJ, Cryan PM (2016) Evaluating the effectiveness
of wildlife detection and observation technologies at a solar power tower facility. PLoS One.
https://doi.org/10.1371/0158115
Ellis DH, Craig T, Craig E, Postupalsky S, LaRue CT, Nelson RW, Henny CJ, Watson J, Millsap
BA, Dawson JW, Cole KL, Martin EM, Margalida A, Kung P (2009) Unusual raptor nests
around the world. J Raptor Res 43:175–198
Espin S, Martinez-Lopez E, Leon-Ortega M, Martinez JE, Garcia-Fernandez AJ (2014) Oxidative
stress biomarkers in Eurasian eagle owls (Bubo bubo) in three different scenarios of heavy
metal exposure. Environ Res 131:134–144
Franke A, Therrien J-F, Descamps S, Bêty J (2011) Climatic conditions during outward migration
affect apparent survival of an arctic top predator, the peregrine falcon Falco peregrinus. J Avian
Biol 42:544–551
Garvin JC, Jennelle CS, Drake D, Grodsky SM (2011) Response of raptors to a windfarm. J Appl
Ecol 48:199–209
Gilmer DS, Wiehe JM (1977) Nesting by ferruginous hawks and other raptors on high voltage
powerline towers. Prairie Nat 9:1–10
González LM, Margalida A, Mañosa S, Sánchez R, Oria J, Molina JI, Caldera J, Aranda A, Prada
L (2007) Causes and spatio-temporal variations of non-natural mortality in the vulnerable
Spanish imperial eagle (Aquila adalberti) during a recovery period. Oryx 41:495–502
Harshbarger RM (1997) Reclamation planning for sensitive species in southwest Wyoming. In:
14th annual meeting of the American society of mining & reclamation, Austin, 10–15 May
1997
Henny CJ, Blus LJ, Hoffman DJ, Grove RA, Hatfield JS (1991) Lead accumulation and osprey
production near a mining site on the Coeur d’Alene River, Idaho. Arch Environ Contam Toxicol
21:415–424
Henny CJ, Blus LJ, Hoffman DJ, Grove RA (1994) Lead in hawks, falcons and owls downstream
from a mining site on the Coeur-d’Alene River, Idaho. Environ Monit Assess 29:267–288
Hernandez RR, Easter SB, Murphy-Mariscal ML, Merstre FT, Tavassoli M, Allen EB, Barrows
CW, Belnap J, Ochoa-Hueso R, Ravi S, Allen MF (2014) Environmental impacts of utilityscale solar energy. Renew Sustain Energy Rev 29:766–779
Holthuijzen AMA, Eastland WG, Ansell AR, Kochert MN, Williams RD, Young LS (1990) Effects
of blasting on behavior and productivity of nesting prairie falcons. Wildl Soc Bull 18:270–281
Hull CL, Muir SC (2013) Behavior and turbine avoidance rates of eagles at two wind farms in
Tasmania, Australia. Wildl Soc Bull 37:49–58
Hüppop O, Hilgerloh G (2012) Flight call rates of migrating thrushes: effects of wind conditions,
humidity and time of day at an illuminated offshore platform. J Avian Biol 43:85–90
James PC (1992) Urban-nesting of Swainson’s hawks in Saskatchewan. Condor 94:773–774
Jenkins AR, Shaw JM, Smallie JJ, Gibbons B, Visagie R, Ryan PG (2011) Estimating the impacts
of power line collisions on Ludwig’s Bustards Neotis ludwigii. Bird Conserv Int 21:303–310
Jenkins AR, de Goede KO, Sebele L, Diamond M (2013) Brokering a settlement between eagles
and industry: sustainable management of large raptors nesting on power infrastructure. Bird
Conserv Int 23:232–246
Johnson GD, Stephens SE (2011) Wind power and biofuels: a green dilemma for wildlife conservation. In: Nagle DE (ed) Energy development and wildlife conservation in western North
America. Island Press, Washington, DC
Johnston NN, Bradley JE, Otter KA (2014) Increased flight altitudes among migrating golden
eagles suggest turbine avoidance at a Rocky Mountain wind installation. PLoS One. https://
doi.org/10.1371/0093030
Jones NF, Pejchar L (2013) Comparing the ecological impacts of wind and oil & gas development:
a landscape scale assessment. PLoS One. https://doi.org/10.1371/0081391

airamrguez@ebd.csic.es

J-43
Cont.

13 Impact of Renewable Energy Sources on Birds of Prey

319

Kagan RA, Viner TC, Trail PW, Espinoza EO (2014) Avian mortality at solar energy facilities
in southern California: a preliminary analysis. http://alternativeenergy.procon.org/sourcefiles/
avian-mortality-solar-energy-ivanpah-apr-2014.pdf. Accessed 10 Dec 2016
Kagel A, Bates D, Gawell K (2007) A guide to geothermal energy and the environment.
Geothermal
Energy
Association.
http://geoenergy.org/pdf/reports/
AGuidetoGeothermalEnergyandtheEnvironment10.6.10.pdf. Accessed 10 Dec 2016
Katzner T, Brandes D, Miller T, Lanzone M, Maisonneuve C, Tremblay JA, Mulvihill R, Merovich
GT Jr (2012) Topography drives migratory flight altitude of golden eagles: implications for
on-shore wind energy development. J Appl Ecol 49:1178–1186
Krueger TE Jr (1998) The use of electrical transmission pylons as nesting sites by the Kestrel Falco
tinnunculus in north-east Italy. In: Meyburg BU, Chancellor RD, Ferrero JJ (eds) Holarctic
birds of prey. The World Working Group on Birds of Prey and Owls, Berlin, pp 141–148
Ledger JA, Hobbs JCA (1999) Raptor use and abuse of powerlines in Southern Africa. J Raptor
Res 33:49–52
Ligouri J (2005) Hawks from every angle: how to identify raptors in flight. Princeton University
Press, Princeton
Lind O, Mitkus M, Olsson P, Kelber A (2014) Ultraviolet vision in birds: the importance of transparent eye media. Proc R Soc Lond B Biol Sci. https://doi.org/10.1098/rspb.2013.2209
Loss SR, Will T, Marra PP (2014) Refining estimates of bird collision and electrocution mortality
at power lines in the United States. PLoS One. https://doi.org/10.1371/0101565
de Lucas M, Janss GFE, Ferrer M (2004) The effects of a wind farm on birds in a migration point:
the Strait of Gibraltar. Biodivers Conserv 13:395–407
de Lucas M, Janss GFE, Whitfield DP, Ferrer M (2008) Collision fatality of raptors in wind farms
does not depend on raptor abundance. J Appl Ecol 45:1695–1703
de Lucas M, Ferrer M, Bechard MJ, Muñoz AR (2012) Griffon vulture mortality at wind farms
in southern Spain: distribution of fatalities and active mitigation measures. Biol Conserv
147:184–189
Luzenski J, Rocca CE, Harness RE, Cummings JL, Austin DD, Landon MA, Dwyer JF (2016)
Collision avoidance by migrating raptors encountering a new electric power transmission line.
Condor 118:402–410
Mañosa S, Real J (2001) Potential negative effects of collisions with transmission lines on a
Bonelli’s eagle population. J Raptor Res 35:247–252
Martin GR, Shaw JM (2010) Bird collisions with power lines: failing to see the way ahead? Biol
Conserv 143:2695–2702
Martínez JE, Calvo JF, Martínez JA, Zuberogoitia I, Cerezo E, Manrique J, Gómez GJ, Nevado JC,
Sánchez M, Sánchez R, Bayo J, Pallarés A, González C, Gómez JM, Pérez P, Motos J (2010)
Potential impact of wind farms on territories of large eagles in southeastern Spain. Biodivers
Conserv 19:3757–3767
McCrary MD, McKernan RL, Schreiber RW, Wagner WD, Sciarrotta TC (1986) Avian mortality
at a solar energy power plant. J Field Ornithol 57:135–141
McKee G (2007) Wildlife mitigation techniques at surface coal mines in northeast Wyoming.
In: Barnhisel RI (ed) National meeting of the American society of mining and reclamation,
Gillette, 2007
Mojica EK, Watts BD, Paul JT, Voss ST, Pottie J (2009) Factors contributing to bald eagle electrocutions and line collisions on Aberdeen Proving Ground, Maryland. J Raptor Res 43:57–61
Moore NP, Kelly PF, Lang FA, Lynch JM, Langton SD (1997) The peregrine Falco peregrinus
in quarries: current status and factors influencing occupancy in the Republic of Ireland. Bird
Study 44:176–181
Mukherjee A, Wilske B (2006) Importance of wetlands for conservation of bird life in the dry lands
of western India. In: Boere GC, Galbraith CA, Stroud DA (eds) Waterbirds around the world.
The Stationary Office, Edinburgh, pp 303–304

airamrguez@ebd.csic.es

J-43
Cont.

320

J. F. Dwyer et al.

Multiagency Avian-Solar Collaborative Working Group (2016) Avian-solar science coordination plan. http://blmsolar.anl.gov/program/avian-solar/docs/Final_Avian-Solar_Science_
Coordination_Plan.pdf. Accessed 10 Dec 2016
Murphy RK, Mojica EK, Dwyer JF, McPherron MM, Wright GD, Harness RE, Pandey AK,
Serbousek KL (2016) Crippling and nocturnal biases in as study of Sandhill Crane (Grus
canadensis) collisions with a transmission line. Waterbirds 39:312–317
Mwaura F, Mavuti KM, Wamicha WN (2002) Biodiversity characteristics of small high-altitude
tropical man-made reservoirs in the Eastern Rift Valley, Kenya. Lakes Reserv Res Manag
7:1–12
Olendorff RR, Lehman RN (1986) Raptor collisions with utility lines: an analysis using subjective field observations. http://ulpeis.anl.gov/documents/dpeis/references/pdfs/Olendorff_and_
Lehman_1986.pdf. Accessed 16 January 2017
Orloff S, Flannery A (1992) Wind turbine effects on avian activity, habitat use, and mortality in
Altamont Pass and Solano County wind resource areas, 1989–1991. http://www.energy.ca.gov/
windguidelines/documents/2006–12-06_1992_FINAL_REPORT_1989–1991.PDF. Accessed
23 Dec 2016
Pearce D, Strittholt J, Watt T, Elkind EN (2016) A path forward: identifying least-conflict solar
PV development in California’s San Joaquin Valley. https://www.law.berkeley.edu/wp-content/
uploads/2016/05/A-PATH-FORWARD-May-2016.pdf. Accessed 16 Jan 2017
Phernie K, Bird DM, Dawson RD, Lague PC (2000) Effects of electromagnetic field on the reproductive success of American Kestrel. Physiol Biochem Zool 73:60–65
Poole AF, Bierregaard RO, Martell MS (2002) Osprey (Pandion haliaetus). In: Rodewald PG (ed)
The birds of North America. Cornell Lab of Ornithology, Ithaca; Retrieved from the birds of
North America: https://birdsna.org/Species-Account/bna/species/osprey. Accessed 16 Jan 2017
Pope VR, Fielder PC, Cordell KA, Harness RE, Hamer TE (2006) Pre-construction evaluation of
collision potential for fall migrating raptors with a transmission line across Burch Mountain,
Chelan County, Washington. Public Utility District No. 1 of Chelan County, EDM International,
and Hamer Environmental, Wenatchee WA, Fort Collins CO, Mount Vernon WA
Puzović S (2008) Nest occupation and prey grabbing by saker falcon (Falco cherrug) on power
lines in the province of Vojvodina (Serbia). Arch Biol Sci 60:271–277
Ramsdell CP, Sorice MG, Dwyer AM (2016) Using financial incentives to motivate conservation
of an at-risk species on private lands. Environ Conserv 43:34–44
Rioux S, Savard J-PL, Gerick AA (2013) Avian mortalities due to transmission line collisions: a
review of current estimates and field methods with an emphasis on applications to the Canadian
electric network. Avian Conserv Ecol. https://doi.org/10.5751/ACE-00614-080207
Rogers T (2016) Impacts of vegetation management practices on animal, plant, and pollinator
habitats. In: Doucet J (ed) Proceedings of the 11th international symposium on environmental
concerns in right-of-way management, Forest Lake, MN, 2016
Rogers AM, Gibson MR, Pockette T, Alexander JL, Dwyer JF (2014) Scavenging of migratory
bird carcasses in the Sonoran Desert. Southwest Nat 59:542–547
Rollan A, Real J, Bosch R, Tintó A, Hernández-Matías A (2010) Modelling the risk of collision
with power lines in Bonelli’s eagle Hieraaetus fasciatus and its conservation implications. Bird
Conserv Int. https://doi.org/10.1017/S0959270910000250
Roppe JA, Siegel SM, Wilder SE (1989) Prairie falcon nesting on transmission towers. Condor
91:711–712
Sánchez-Zapata JA, Clavero M, Carrete M, DeVault TL, Hermoso V, Losada MA, Polo MJ,
Sánchez-Navarro S, Pérez-García JM, Botella F, Ibáñez C, Donázar JA (2016) Effects of
renewable energy production and infrastructure on wildlife. In: Mateo R, Arroyo B, Garcia JT
(eds) Current trends in wildlife research. Springer International Publishing, Cham, pp 97–123
Science Applications International Corporation (SAIC) (2000) Avian collision at transmission lines
associated with the Hells Canyon complex. Technical report appendix E.3.2–20. https://www.
idahopower.com/pdfs/Relicensing/hellscanyon/hellspdfs/techappendices/Wildlife/e32_20.pdf.
Accessed 16 Jan 2017

airamrguez@ebd.csic.es

J-43
Cont.

13 Impact of Renewable Energy Sources on Birds of Prey

321

Smallwood KS, Rugge LM, Morrison ML (2009) Influence of behavior on bird mortality in wind
energy developments. J Wildl Manag 73:1082–1098
Snyder NFR (2007) Limiting factors for wild California condors. In: Mee A, Hall LS (eds)
California condors in the 21st century. The Nuttall Ornithological Club/The American
Ornithologists’ Union, Cambridge, MA/Washington, DC, pp 9–33
Sporer MK, Dwyer JF, Gerber BD, Harness RE, Pandey AK (2013) Marking power lines to reduce
avian collisions near the Audubon National Wildlife Refuge, North Dakota. Wildl Soc Bull
37:796–804
Steidl RJ, Anthony RG (1996) Responses of bald eagles to human activity during the summer in
interior Alaska. Ecol Appl 6:482–491
Tingay RE, Nicoll MAC, Whitfield DP, Visal S, McLeod DRA (2010) Nesting ecology of the greyheaded fish-eagle at Prek Toal, Tonle Sap Lake, Cambodia. J Raptor Res 44:165–174
Tyler N, Stokkan K-A, Hogg C, Nellemann C, Vistnes A-I, Jeffery G (2014) Ultraviolet vision and
avoidance of power lines in birds and mammals. Conserv Biol 28:630–631
Uden DR, Allen CR, Mitchell RB, McCoy TD, Guan Q (2015) Predicted avian responses to bioenergy development scenarios in an intensive agricultural landscape. GCB Bioenergy 7:717–726
United States Fish and Wildlife Service (USFWS) (2013) Eagle conservation plan guidance:
module 1 – land-based wind energy, version 2. https://www.fws.gov/migratorybirds/pdf/
management/eagleconservationplanguidance.pdf Accessed 16 Jan 2017
Ventana Wildlife Society (2009) Evaluating diverter effectiveness in reducing avian collisions with
distribution lines at San Luis National Wildlife Refuge Complex, Merced County, California.
http://www.ventanaws.org/pdf/condor_reports/CEC-500-2009-078.pdf. Accessed 16 Jan 2017
Walker D, McGrady M, McCluskie A, Madders M, McLeod DRA (2005) Resident golden eagle
ranging behaviour before and after construction of a windfarm in Argyll. Scott Birds 25:24–40
Wendelin T, Ho CK, Sims C (2016) Development of tools, training, and outreach to address
solar glare and flux-related avian impact. http://blmsolar.anl.gov/program/avian-solar/docs/
Avian-Solar_CWG_May_2016_Workshop_Slides.pdf. Accessed 15 Dec 2016
Western EcoSystems Technology, Inc. (WEST) (2016) Ivanpah solar electric generating system
avian and bat monitoring plan, 2014–2015 annual report and two year comparison. http://
docketpublic.energy.ca.gov/PublicDocuments/07-AFC-05C/TN212042_20160630T145041_
ISEGS_Avian_and_Bat_Monitoring_Plan_20142015.pdf. Accessed 15 Dec 2016

airamrguez@ebd.csic.es
View publication stats

J-43
Cont.

EXHIBIT 3

J-44

Contributed Paper

Effects of development of wind energy and associated
changes in land use on bird densities in upland areas
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Abstract: Wind energy development is the most recent of many pressures on upland bird communities
and their habitats. Studies of birds in relation to wind energy development have focused on effects of direct
mortality, but the importance of indirect effects (e.g., displacement, habitat loss) on avian community diversity
and stability is increasingly being recognized. We used a control-impact study in combination with a gradient
design to assess the effects of wind farms on upland bird densities and on bird species grouped by habitat
association (forest and open-habitat species). We conducted 506 point count surveys at 12 wind-farm and 12
control sites in Ireland during 2 breeding seasons (2012 and 2013). Total bird densities were lower at wind
farms than at control sites, and the greatest differences occurred close to turbines. Densities of forest species
were significantly lower within 100 m of turbines than at greater distances, and this difference was mediated
by habitat modifications associated with wind-farm development. In particular, reductions in forest cover
adjacent to turbines was linked to the observed decrease in densities of forest species. Open-habitat species’
densities were lower at wind farms but were not related to distance from turbines and were negatively related
to size of the wind farm. This suggests that, for these species, wind-farm effects may occur at a landscape scale.
Our findings indicate that the scale and intensity of the displacement effects of wind farms on upland birds
depends on bird species’ habitat associations and that the observed effects are mediated by changes in land
use associated with wind-farm construction. This highlights the importance of construction effects and siting
of turbines, tracks, and other infrastructure in understanding the impacts of wind farms on biodiversity.
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Efectos del Desarrollo de la Energı́a Eólica y los Cambios Asociados al Uso de Suelo sobre las Densidades de Aves
en Tierras Altas

Resumen: El desarrollo de la energı́a eólica es la más reciente de muchas presiones ejercidas sobre las
comunidades de aves de tierras altas y sus hábitats. Los estudios sobre aves en relación con el desarrollo de
la energı́a eólica se han enfocado en los efectos de la mortalidad directa, pero la importancia de los efectos
indirectos (p. ej.: desplazamiento, pérdida de hábitat) sobre la diversidad y estabilidad de las comunidades
aviares cada vez se reconoce más. Usamos un estudio de control-impacto combinado con un diseño de
gradiente para evaluar los efectos de los campos eólicos sobre las densidades de aves de tierras altas y
sobre las especies de aves agrupadas por asociación de hábitat (especies de bosque y de hábitat abierto).
Realizamos 506 censos de conteo por puntos en 12 sitios de campos eólicos y 12 sitios control en Irlanda
durante dos temporadas de reproducción (2012 y 2013). Las densidades de aves totales fueron más bajas
en los campos eólicos que en los sitios control, con las diferencias más importantes ocurriendo cerca de
las turbinas. Las densidades de las especies de bosque fueron significativamente más bajas a 100 m de las
turbinas que a distancias mayores y esta diferencia estuvo mediada por modificaciones asociadas con el
desarrollo de campos eólicos. De manera particular, las reducciones en la cobertura de bosque adyacente a
las turbinas estuvieron vinculadas con la disminución observada en las densidades de las especies de bosque.
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Las densidades de las especies de hábitat abierto fueron más bajas en los campos eólicos pero no estuvieron
relacionadas con la distancia a las turbinas y tuvieron una relación negativa con el tamaño del campo
eólico. Lo anterior sugiere que, para estas especies, los efectos del campo eólico pueden ocurrir a la escala
de paisaje. Nuestros hallazgos indican que la escala y la intensidad de los efectos de desplazamiento de los
campos eólicos sobre las aves de tierras altas dependen de las asociaciones de hábitat de las especies de aves
y que los efectos observados están mediados por cambios en el uso de suelo asociados con la construcción
de campos eólicos. Esto remarca la importancia de los efectos de construcción y el sitiado de las turbinas,
pistas y demás infraestructura en el entendimiento de los impactos que tienen los campos eólicos sobre la
biodiversidad.

Palabras Clave: cambio de uso de suelo, campos eólicos, desplazamiento, gremios de aves, modificación de
hábitat, tierras altas, turbinas de viento
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Introduction
In recent decades, development of wind energy has
played a key role in efforts to mitigate climate change
by reducing carbon emissions while meeting increasing
energy demands. It is expected that by 2050, wind energy
will provide 20% of global energy requirements (IPCC
2015). Although widely perceived as one of the most environmentally responsible and affordable energy sources,
ongoing increases in development of wind energy have
led to concerns about its potential environmental impacts (Leung & Yang 2012; Tabassum et al. 2014; Zwart
et al. 2016). Large-scale installations can result in habitat
loss and degradation, displacement of wildlife, and direct
mortality of birds and bats (Kuvlesky et al. 2007; PearceHiggins et al. 2009; Northrup & Wittemyer 2013).
In many parts of the world, onshore wind farms
are commonly built in areas with high elevation,
sparse human populations, and relatively low levels of
management and economic productivity. These areas
are attractive for wind-energy development because
they typically combine high wind yield with few
economically competing land uses (Bright et al. 2008;
Schuster et al. 2015). However, these upland areas are
often also priority conservation areas with important bird
assemblages, including generalists, upland specialists,
and migratory birds. In Europe many of these bird species
are of conservation concern; thus, their populations are
sensitive to wind-farm development and expansion (e.g.,
Bright et al. 2008; Bonn et al. 2009; Wilson et al. 2017).
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Upland bird communities have been shaped by human activity, in particular habitat loss and degradation related to
agricultural improvement, peat extraction, recreation, air
pollution, and climate (Fielding & Haworth 1999; PearceHiggins et al. 2008). Because development of wind
energy has been incentivized by policies aiming to reduce
carbon emissions from energy production, its effects on
upland birds can be regarded as an indirect consequence
of climate change (Evans & Douglas 2014). The scale of
wind-farm development in many upland areas has led to a
growing demand for information on its potential impacts
on birds to guide sustainable development of the wind
energy sector (Katzner et al. 2013; Zwart et al. 2016).
Early studies of the effects of wind farms on birds most
commonly assessed direct mortality associated with wind
turbines (Leung & Yang 2012; Erickson et al. 2014; Smith
& Dwyer 2016). Recently, the scope of studies has broadened to include assessments of secondary effects, such as
disturbance and displacement, either through habitat loss
or species avoidance of habitat (e.g., Pearce-Higgins et al.
2009; Astiaso Garcia et al. 2015; Shaffer & Buhl 2016).
Research has also evaluated the impact of wind farms on
a variety of bird breeding indices (e.g., Pearce-Higgins
et al. 2012; Sansom et al. 2016; Rasran & Mammen 2017).
Reviews on the displacement effect of wind farms on
birds indicate that the existence and extent of impacts
varies considerably across species, land cover, seasons,
and geographic regions (e.g., Pearce-Higgins et al. 2009;
Shaffer & Buhl 2016; Smith & Dwyer 2016). Despite
this variability, the majority of studies have focused on
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a small number of endangered or charismatic species
with already low abundances (e.g., De Lucas et al. 2008;
Smith & Dwyer 2016). Although the displacement of key
species can ultimately result in a shift in the structure
of avian communities (Tabassum et al. 2014), there have
been few publications on the impacts of wind farms at a
multispecies scale. Furthermore, few studies take into account the interdependent effects of the presence of wind
turbines and habitat modification or address ecosystemlevel impacts of wind-energy development. Understanding whether, and to what extent, wind turbines affect
bird communities as a whole is an essential step toward
understanding the effects of wind farms at an ecosystem
scale.
We designed an impact-control study to assess bird
densities and changes in land use due to construction at
a range of large, modern wind farms and paired control
sites. By surveying points at a range of distances from
turbines, we simultaneously assessed impact-gradient effects. We sought to compare bird densities between areas
with and without a wind farm; determine the effects of
distance from wind turbines and age and size of a wind
farm on total bird densities; assess whether, and how,
observed effects are related to changes to species groups
with different habitat associations; and assess potential
effects of changes in land use due to wind-farm development on total bird densities. Our study is one of the
first to combine surveys of multiple wind farms and control sites with an impact-gradient approach to assess the
effects of wind-energy development on upland birds in
a multispecies context (review of studies in Shaffer and
Buhl [2016]).

Methods
Survey Design
We surveyed 6 wind farms and 6 control sites in
2012 and a further 6 of each in 2013, all in upland
habitats across Ireland. Irish uplands are characterized
by a mosaic of open habitats (e.g., heath, bog, rough
and improved grassland, scrub) and closed habitats
(commercial forestry plantation and natural forests).
To maximize the detection of effects, we selected
large, modern wind farms with at least 8 turbines
of similar design covering a broad geographical range
(2–8 years since construction; 8–35 turbines with individual outputs of 850–2500 kW [Supporting Information]).
For each wind-farm site, a control site was selected within
12 km in an area of similar size, habitat composition, and
topography but without wind-farm development. The
similarity between wind-farm and control-site habitat
composition (preconstruction) was assessed by visual
inspection of satellite images and topographical maps.
To avoid confounding effects of yearly variations in bird

3

densities, each wind farm and its corresponding control
site were surveyed during the same breeding season.
At each wind farm, 27 survey points were selected at
increasing distances from the nearest turbine (9 survey
points within 100 m of turbines, 6 at 100–400 m, 6 at 400–
700 m, and 6 at 700–1000 m). To avoid any confounding
effects of multiple turbines, points farther than 100 m
from individual turbines were selected only outside of the
minimum polygon containing all turbine 100-m buffers.
Within each distance band, survey points were selected
to represent the range of habitats and human-made structures present within that band. All points were at least
200 m from the nearest neighboring point to avoid multiple detections of individual birds.
For each survey point at a wind farm, a matching survey
point with similar habitat characteristics and elevation
was selected at the corresponding control site. Our aim
was to assess the overall effect of wind-farm development, including the presence of turbines and the effect
of changes in land use associated with wind-farm construction. For this reason, habitat composition (percent
cover, based on aerial photographs) at control points was
matched with that of the survey point at the wind farm
prior to construction (habitat types: pre-thicket forest,
closed canopy, clearfell, grassland, scrub, peatland, or
human altered). This was done with the aid of aerial
photographs taken prior to wind-farm construction. All
pairs of wind farm and control points were selected to
contain the same habitat types in as similar percentage
cover as possible (±5%). By matching control-point habitats with those of wind-farm points prior to construction
we ensured that land-use and habitat changes due to
wind-farm development could be assessed. As a result,
we expected that habitat differences would be greatest
for points located closest to wind farms, where habitats
would be most affected by construction. To account for
variation in bird densities due to elevation, control survey
points were also selected to match the elevation of their
corresponding wind-farm point.
Many upland bird species in Ireland are rare and occur
at relatively low abundances. Because this could affect
the observed trends in total bird densities, we also carried out an analysis of densities of the most common bird
species. Because of the configuration of upland habitats
in Ireland, the most common bird species are associated
with either forest or open habitats. By analyzing densities of forest birds and open-habitat birds, we were able
to study the effects of land-use changes associated with
wind farms on bird groups linked to specific habitats.
Bird and Habitat Surveys
Breeding birds were surveyed using the point-count
method following Bibby et al. (2000). Surveys were conducted on days without persistent rain or strong wind
(<20 km/hour) during the breeding seasons (April to
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June) and in the mornings (from 1 hour after dawn until
noon). Each point was visited once for 5 minutes, during
which time all birds detected by sight or sound within
a 100-m radius were recorded and their distance from
the observer noted. All data collection was carried out
under license issued by the National Parks & Wildlife
Service in Ireland in accordance with the Wildlife Act
1976. Flying birds were excluded from the data analysis
unless they were actively foraging or singing. Distance
estimates were made by experienced observers aided by
scaled aerial photos. Because time of day or season can
affect bird densities, point-count pairs (wind farm and
control) were surveyed in succession. If this was not
possible, they were visited within the next 2 days at the
same time of day and under similar weather conditions.
Distance software version 5.0 (Thomas et al. 2010) was
used to derive species densities from field observations.
For further details on survey methods and density estimate calculations, see Supporting Information.
Survey-point bird densities were calculated for
individual species and summed to calculate total bird
densities. Using information on avian ecology and habitat
associations in Ireland (Nairn & O’Halloran 2012), we
also classified the most commonly occurring species in
our study as either forest species or open-habitat species.
Forest species included Great Tit (Parus major), Coal
Tit (Periparus ater), Chaffinch (Fringilla coelebs),
and Goldcrest (Regulus regulus). Open-habitat species
included Meadow Pipit (Anthus pratensis), Skylark
(Alauda arvensis), and Wheatear (Oenanthe oenanthe).
Once the bird survey at each point was completed,
habitats within the 100-m survey radius were categorized
as pre-thicket forest, closed canopy, clearfell, grassland,
scrub, peatland, or human altered (e.g., bare ground,
buildings, tracks providing access for forestry operations
or wind farms). Percent cover of habitats, point-count
elevation, and distance from nearest wind turbine were
calculated using ArcGIS 10 software (Environmental
Science Research Institute, Redlands, California).
Of the 648 designated point counts, it was not possible to carry out surveys at 71 points due to land-access
constraints. To maintain the paired design, their corresponding survey-point pairs were also excluded from
analysis. This resulted in analysis of 506 survey points
(253 points at wind farms, 253 points at control sites).
The final distribution of wind-farm points was 68 within
100 m of the nearest turbine; 70 from 100 to 400 m; 56
from 400 to 700 m; and 59 from 700 to 1000 m.
Data Analyses
To assess how different factors affected bird densities,
we used generalized linear mixed models (GLMMs) with
a Gaussian distribution and identity link functions (Zuur
et al. 2013). We followed a 3-step process to test the effects of wind-energy development on bird densities. First,
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we built a base model explaining total bird densities (i.e.,
density of all species combined) based on environmental
factors (percent cover of each habitat type and elevation in meters) and retaining only significant variables
(model A). We then added a categorical variable with 2
levels (wind farm or control) to this model to test the
effect of wind-farm development on total bird densities
(model B). Finally, we used a subset of data from windfarm sites only to test the effects of distance to turbine
(meters), age of wind farm (years), and size (number of
turbines as a proxy for size) on total bird densities, on
forest bird densities, and on open-habitat bird densities
(models C). Thus, models A and B included data from
all survey points (n = 506), whereas model C included
data from wind-farm survey points only (n = 253). To
control for site-specific patterns, we included site as a
random factor in all models (factor with 12 levels, 1 for
each wind-farm and control-site pair). To control for nonindependence of survey-point pairs, pair was included
as a random effect nested within site for models A and
B. Spearman correlation coefficients were calculated for
all variable pairs. All variables included in analyses had
values of |r| < 0.5.
Preliminary analysis revealed that the effects of wind
farms on habitat were greatest closest to wind turbines.
Therefore, to further analyze the spatial nature of any
effects, we calculated total, forest, and open-habitat bird
densities at wind-farm points at increasing distance bands
from turbines (0–100 m, 100–400 m, 400–700 m, and
700–1000 m) and compared them with the densities of
their matching control points with Wilcoxon signed-rank
tests. To detect differences in habitats between matched
points that could be attributed to wind-farm development
(habitats at control points were matched to those at windfarm points prior to construction), we performed similar
analyses comparing percentage of each habitat type between wind-farm points and their matched control points
for each of the distance bands. All statistical analyses were
performed using R version 3.4.3 (www.r-project.org).
The GLMM analyses were performed with R packages
lme4 and nlme.

Results
Fifty-six bird species and 3715 individual birds were
recorded. Thirty-six percent of the species recorded
(n = 20) are of conservation concern in Ireland at present
(Colhoun & Cummins 2013). Mean densities across all
sites were 2.99 birds/ha, with 0.99 forest birds/ha and
0.47 open-habitat birds/ha. At wind farms, mean densities
were 2.80 birds/ha, 0.93 forest birds/ha, and 0.41 openhabitat birds/ha. At control sites, mean densities were
3.19 birds/ha, 1.04 forest birds/ha, and 0.52 open-habitat
birds/ha. For a list of species recorded, their conservation
statuses, and densities see Supporting Information.
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Table 1. Summary of environmental effects on total bird densities at
wind-farm and control sites (model A).∗
Factor

Estimate (SE)

t

p

Intercept
Closed canopy
Pre-thicket
Peatland
Elevation

5.677 (0.552)
0.024 (0.003)
0.009 (0.004)
−0.012 (0.003)
−0.010 (0.001)

10.29
7.08
2.46
−4.01
−5.74

<0.001
<0.001
0.012
<0.001
<0.001

∗

Predicted total bird densities (birds/ha) at individual point counts
(n= 506) at 12 wind farm and 12 control sites modeled as a function of environmental factors (land-cover type and elevation). Pointcount pair nested within site was included as a random factor.

Table 2. Summary of effects of wind-farm development on total bird
densities at wind farm and control sites (model B).∗
Factor

Estimate (SE)

t

p

Intercept
Closed canopy
Pre-thicket
Peatland
Elevation
Wind farm present

5.822 (0.555)
0.024 (0.003)
0.008 (0.004)
−0.012 (0.003)
−0.010 (0.002)
−0.313 (0.148)

10.50
6.84
2.25
−4.20
−5.62
−2.11

<0.001
<0.001
0.024
<0.001
<0.001
0.035

∗

Predicted bird densities (birds/ha) at individual point counts (n =
506) at 12 wind farm and 12 control sites modeled as a function of
different land-cover types (percent), elevation (meters), and presence
or absence of wind farms. Point-count pair nested within site was
included as a random factor.

Bird densities at all survey points (wind farm and
matching control) were influenced by different habitat
covers and elevation (model A, Table 1). However, point
counts at wind farm sites showed significantly lower bird
densities than point counts at control sites (model B,
Table 2).
Tests of characteristics specific to wind farms revealed
different effects on total, forest, and open-habitat bird
densities (C models, Table 3). Distance to turbine was
significantly and positively related to total bird densities,
indicating an increase in densities at increasing distances
from turbines. Densities of forest birds showed a similar
significant positive effect of distance to turbine. However, for open-habitat birds, only size of the wind farm
was significant; large wind farms held lower densities of
open-habitat birds.
Differences in total bird densities were greatest for
paired wind-farm and control points that were closest
to wind turbines (Fig. 1a). When assessed by distance
bands, these differences were significant between windfarm points within 100 m of turbines and their paired
control points (z = 1043.5, p < 0.001) (Fig. 1b) but not
for other distance bands. Densities of forest birds were
significantly lower at wind-farm points within 100 m of
wind turbines than at matching control points (z = 553.5,
p = 0.009) (Fig. 1c) but not for other distance bands.
Densities of open-habitat bird species were significantly
lower at wind-farm sites than control sites (z = 2910.0,

p = 0.008), but this difference was not significant for any
specific distance band (Fig. 1d).
Comparison of habitat composition at wind-farm and
control points highlighted significant differences for 3
habitat types attributed to construction effects: humanaltered (bare ground, tracks, and buildings), clearfelled
forest, and closed canopy forest (Fig. 2). Human-altered
habitats occurred more frequently at wind-farm points
(z = 4126.0, p < 0.001) (Fig. 2a); differences were significant up to 700 m from turbines. Likewise, clearfelled
forest occurred more frequently at wind-farm points (z =
492.0, p = 0.039) (Fig. 2b); differences were significant within 100 m from turbines. Closed canopy forest
was less abundant at wind-farm points within 100 m
of turbines than at their corresponding control points
(z = 636.5, p = 0.020) (Fig. 2c).

Discussion
Total bird densities were lower at wind-farm sites than at
control sites without wind-farm development. Because
wind farms were generally located at high elevations,
elevation decreased and bird densities increased at
points farther from turbines and at matched control
points (positive slope of both lines in Fig. 1a). However,
bird densities close to wind turbines were lower than at
matching control points, and we recorded a higher rate
of elevation-related increase at wind-farm than at control
sites (lower y-intercept and steeper slope of wind-farm
average density represented by the dark grey line in
Fig. 1a). This indicates a gradient effect of wind farms
on bird densities. Maximum differences in bird densities
were recorded between wind-farm points within 100 m
of turbines and their corresponding control point pairs
(Fig. 1b). These findings are consistent with other studies
showing the displacement of birds in areas within a few
hundred meters of turbines (Pearce-Higgins et al. 2009;
Stevens et al. 2013; Sansom et al. 2016; Shaffer & Buhl
2016). The magnitude of these displacement effects are
shown by model estimate values indicating that total
bird densities were 0.313 birds/ha (SE 0.148) lower at
wind farms than control sites (Table 2). At wind-farm
sites, total densities increased by 0.001 birds/ha/m
(SE 0.000) (or 1.3 birds/ha/km [SE 0.4]) from a wind
turbine (Table 3). Although these values may seem low,
in the context of upland bird densities (e.g., mean of
2.99 birds/ha in our study) changes of 0.3–1.3 birds/ha
can have important effects at both bird species
population and community scales.
Densities of forest species were lower at wind farms
than at control sites; distance to turbine significantly
explained this observed difference. Specifically, points
within 100 m of wind turbines had significantly lower
densities of forest species than paired control points. In
contrast, densities of open-habitat species were lower
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Table 3. Summary of effects of wind-farm development on total, forest, and open-habitat bird densities at wind-farm sites (models C).∗
Response variable
Total species density (birds/ha)

Forest species density (birds/ha)

Open-habitat species density (birds/ha)

Factor

Estimate (SE)

z

p

intercept
closed canopy
peatland
elevation
distance
age
size
intercept
closed canopy
peatland
distance
age
size
intercept
closed canopy
grassland
peatland
elevation
distance
age
size

4.966 (0.988)
0.022 (0.004)
−0.015 (0.003)
−0.007 (0.003)
0.001 (0.000)
−0.035 (0.084)
−0.014 (0.012)
0.770 (0.201)
0.018 (0.003)
−0.006 (0.002)
0.001 (0.000)
−0.030 (0.030)
−0.005 (0.004)
−0.324 (0.272)
−0.003 (0.002)
0.005 (0.001)
0.007 (0.001)
0.002 (0.001)
0.001 (0.000)
0.010 (0.016)
−0.007 (0.002)

5.03
5.31
−4.73
−2.72
3.26
−0.41
−1.14
3.83
7.00
−2.94
3.33
−1.01
−1.25
−1.19
−2.03
3.78
5.51
2.61
0.91
0.55
−3.11

0.002
<0.001
<0.001
0.006
0.001
0.681
0.254
<0.001
<0.001
0.003
0.001
0.315
0.213
0.234
0.043
<0.001
<0.001
0.009
0.365
0.581
0.002

∗

Predicted total, forest, and open-habitat bird densities (birds/ha) at individual point counts (n = 253) at 12 wind farms modeled as a function
of different land-cover types (percent), elevation (meters), distance to turbine (meters), and age (years) and size of wind farm (number of
turbines). Site was included as a random factor.

(a)

(b)

All species

†

*
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Bird density (birds/ha)

Bird density (birds/ha)

(c)

5

(d)

Forest species

†

Open-habitat species

*

0
0

250
500
750
1000
Distance to turbine (m) of wind farm and paired control points

Distance to turbine (m) of wind
farm and paired control points

Figure 1. Bird densities recorded at 506 point counts at 12 wind farms (black) and 12 control sites (grey) in 2012
and 2013: (a) total bird densities at wind-farm point counts (triangles) and control point counts (circles) (lines,
means; shading, 95% CI); (b) mean (SE) total bird densities in each distance band; (c) mean (SE) densities of
forest bird species in each distance band; (d) mean (SE) density of open-habitat bird species in each distance band.
Control point values are represented at the distance of their corresponding wind farm point pair (∗ , statistical
significance for that group independent of distance; †, statistical significance for that distance band).
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700-1000m

0
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Figure 2. Mean (SE) (a–g) cover of different land-cover types and (h) elevations at wind farms (dark grey) and
control sites (light grey) where bird point counts were conducted (∗ , p < 0.05; values on x-axes differ). Control
point values are represented at the distance of their corresponding wind-farm point pair.
at wind farms independent of distance to turbines, although size of the wind farm was negatively related to
their densities. These findings indicate a variation in the
intensity and scale of the effects of wind-farm development that depends on the ecological association of bird
species. Previous research suggests that sensitivity to displacement by wind turbines may be related to species’
characteristics, such as their social behavior and habitat
use (Stevens et al. 2013; Schuster et al. 2015).
Habitat changes resulting from wind-farm development may help explain the different responses of forest
and open-habitat species. Because control survey points
were selected to match the habitat and elevation of windfarm points prior to wind-farm construction (Fig. 2),

differences in habitat composition can be attributed to
wind-farm construction. Wind-farm points close to turbines had proportionally less closed canopy cover and
relatively more clearfell forest and human-altered habitats
(bare ground, tracks, and buildings) than did matching
control points. Ground clearing and clear felling are often
undertaken to make space for wind-farm infrastructure
or to maximize wind load (Nayak et al. 2010), whereas
access roads increase the area of bare ground. These
changes in land use had a net effect of decreasing natural
habitat cover at wind farms. In our study, these changes
particularly affected closed-canopy habitats, resulted in
reductions of habitat for forest bird species, and ultimately led to lower recorded densities. Similar patterns
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have been observed in response to development of shale
gas in forested areas, where changes in land use affect
mature forest birds but not birds associated with early
successional or disturbed habitats (Farwell et al. 2016).
These patterns highlight the importance of planning the
precise location of turbines, roads, and other infrastructure in determining which habitats and thus species will
be affected by wind-energy development. Presence of
wind turbines could also affect bird densities through
blade noise, visual disturbance, increased predation risk,
or human activity around these structures (Drewitt &
Langston 2006; Helldin et al. 2012). Although our findings
suggest that changes in land use played an important role,
it is possible that these other indirect effects may have
contributed to decreased forest bird densities.
Densities of open-habitat birds followed a different pattern from that of forest species. The lack of an apparent
gradient in densities at increasing distance from turbines
(Fig. 1d) could be explained if either the spatial scale
of our study was insufficient (i.e., impact gradients occurred beyond 1000 m from turbines) or if these effects
were occurring at a landscape scale. However, typical
territory sizes of the open-habitat species are within this
scale (Cramp 1988), and for forest species we detected
gradient effects within 100 m of turbines. Therefore, it
seems unlikely that our study scale was inappropriate,
which suggests that for open-habitat birds, effects were
operating at a landscape scale. Although there were no
differences in extent of open habitat between wind-farm
and control survey points (Fig. 2b, d), we did not assess
the extent of these habitats in the wider landscape or
their quality (e.g., plant species composition, vegetation
height). Wind farms are typically located in areas of relatively low value for nature or where access is easy, which
may in turn be associated with differences in habitat
quality, land use, or habitat management. These, or other
differences at a landscape scale that are indirectly linked
to presence of wind farms, may play a role in determining
bird densities (Lachance et al. 2005). Furthermore, the
susceptibility of different species to disturbances (e.g.,
human activity, movement of turbine blades) may also
determine the scale of the effect.
Previous research shows that the extent of wind-farm
impacts on bird populations varies considerably across
species and regions (Farfán et al. 2009; Pearce-Higgins
et al. 2009; Sansom et al. 2016). Where reduced bird
abundance at wind farms has been reported, this has
generally been confined to areas close to turbines and
has not extended into the wider landscape (Leddy et al.
1999; Drewitt & Langston 2006; Pearce-Higgins et al.
2009). Other studies report effects of wind farms specific to certain habitats or to their structure (Hale et al.
2014; Shaffer & Buhl 2016). However, these studies are
typically restricted to a small number of species or wind
farms, often with limited sample sizes, and efforts to assess impacts on multiple bird species across multiple sites
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have relied largely on meta-analyses or reviews (Drewitt
& Langston 2006; Madders & Whitfield 2006).
Despite the large body of work on best practice for
the assessment of effects of wind-energy development
on wildlife in general, and birds in particular (Strickland
et al. 2007; Astiaso Garcia et al. 2015; Schuster et al.
2015), few studies combine different assessment designs (i.e., before-after, control-impact, impact-gradient
approaches) or cover multiple bird species, wind farms,
or years (Shaffer & Buhl 2016). Our approach allowed
us to compare areas with wind-farm development with
control areas of similar environmental characteristics
and avoid confounding temporal effects associated with
before-after designs (Strickland et al. 2007). By combining this paired control-impact design with an impactgradient approach, it was possible to evaluate the effects
of wind turbine presence and changes in land use while
maximizing our ability to detect displacement gradients
(NRC 2007). Surveys of breeding birds targeting multiple
species allowed detection of nonlethal effects on overall
bird densities, as well as of differential effects dependent
on species habitat associations.
Ours is one of the first studies to highlight differences
in nonlethal effects of wind farms on different bird groups
in relation to their ecological association and to demonstrate how the spatial scale of this response may be specific to each group (Pearce-Higgins et al. 2009, 2012).
These findings are particularly relevant for planners and
policy makers. The differential response of bird guilds
reported here suggests that it is possible to locate wind
farms and to plan changes in land use in accordance
with conservation interests. Depending on regional conservation priorities, it may be possible to locate windfarm infrastructure such that habitat changes will affect
species and habitats of lower conservation concern or
even benefit those in need of conservation action. Furthermore, consideration must be given to the ecological
role of these habitats and species from a wider ecological
perspective. Many of the birds recorded in our study
are important prey for key flagship species such as Hen
Harrier (Circus cyaneus), Merlin (Falco columbarius),
or Short-eared Owl (Asio flammeus), predators that are
the focus of considerable conservation effort (Glue 1977;
Fernández-Bellon & Lusby 2011; Watson 2013). As such,
understanding the effects of wind farms on prey populations and how this may influence these species’ foraging
habits near wind turbines is essential for their effective
management and conservation.
Our study highlights the relevance of assessing the effects of wind farms or other developments on ecological
communities or ecosystems as a whole, rather than solely
on individual species. Further research into wind-farm impacts on birds should look beyond the effects of turbine
presence and take into consideration effects of construction, associated infrastructure, and changes in land use
and habitat composition. Similarly, wind-farm planners
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should consider these potential effects by taking into account not only the precise location of wind turbines, but
also that of associated infrastructure (e.g., roads, buildings) and how changes in land use may affect wildlife.
Understanding the ways in which land-use changes impact upland ecology is particularly important in the context of continued growth in wind-energy development in
combination with other pressures such as afforestation,
agricultural intensification, and climate change.
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a b s t r a c t
Multiple processes are increasingly recognized as being responsible for species’ extinctions. We evaluated
population extinctions between 1930 and 1998 for the endangered Quino checkerspot (Euphydryas editha
quino) butterﬂy relative to agricultural history, human population growth, climate variability, topographical diversity, and wildﬂower abundance. Overall agricultural land use was calculated for extinct and
extant populations based upon cultivation and grazing intensities averaged across ﬁve time periods
reﬂecting distinct agricultural practices from 1769 to present. Extinct populations were associated with
a history of more intensive agriculture and greater human population growth at time of extinction. A long
history of intensive livestock grazing was the strongest agricultural predictor of extinction. Based upon
historic vegetation maps, extinct butterﬂy populations were typically isolated from other known populations by 1930, and in landscapes fragmented by cultivation and development. Precipitation and topographical variability were not important predictors of extinction. Wildﬂower host plants and nectar
sources have declined across the butterﬂy’s range because of invasive plants and habitat loss. The proportion of years considered average or abundant in wildﬂowers declined signiﬁcantly during extinction periods. The Quino checkerspot has shifted in distribution from the coast into foothills and mountains. Newly
discovered higher elevation populations experience more precipitation and are buffered from drought.
Efforts to conserve Quino checkerspot are enhanced by understanding that the butterﬂy’s decline and
shifting distribution is a complex multi-scale process related to agricultural history, human population
growth, climate variability, and wildﬂower decline.
 2012 Elsevier Ltd. All rights reserved.

1. Introduction
Multiple interacting stressors are driving species to extinction
(Brook et al., 2008). Butterﬂies are especially sensitive to environmental change and accelerating extinction rates are leading to a
global decline in butterﬂy diversity (Forister et al., 2010; Potts
et al., 2010; Warren and Bourn, 2010). These declines are associated with urban and agricultural expansion and changing agricultural practices (Maes and Van Dyck, 2001; Stefanescu et al.,
2004; Norris et al., 2010; Warren and Bourn, 2010; Fattorini,
2011). Agricultural intensiﬁcation employing large-scale cultivation and use of pesticides and herbicides is reducing butterﬂy
diversity (Schmitt and Rákosy, 2007; Marini et al., 2009; Ekroos
et al., 2010; Warren and Bourn, 2010). Livestock grazing also
⇑ Corresponding author at: Center for Conservation Biology, University of
California, Riverside, CA 92521, USA. Tel.: +1 951 827 2621; fax: +1 951 827 2620.
E-mail address: Kristine.Preston@ucr.edu (K.L. Preston).
0006-3207/$ - see front matter  2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.biocon.2012.03.011

affects butterﬂy populations, although the nature of the relationship depends on butterﬂy life history traits, plant community succession, grazing regimes, and invasive plant dynamics (Swengel,
2001; Pöyry et al., 2005; Schtickzelle et al., 2007; Vogel et al.,
2007). In some species, lack of grazing leads to population extinction, whereas in others over-grazing causes extinction. Invasive
species are another threat to butterﬂy populations (Moroń et al.,
2009; Potts et al., 2010; Wagner and Van Driesche, 2010).
Climate change may cause future large-scale extinctions and
interact with other drivers to accelerate extinction and biodiversity
loss (Purvis et al., 2000; Brook et al., 2008). Insects are especially
vulnerable to global warming as ambient temperature controls
body temperature inﬂuencing metabolic reaction rates and life history phenology (Parmesan, 2006; Memmott et al., 2007; Wilson
and Maclean, 2011). Precipitation patterns are changing with extremes in precipitation increasing (Easterling et al., 2000; IPCC,
2007; Seager et al., 2007). Increasing climate variability can lead
to phenological mismatches between butterﬂies and host plants
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causing population extinctions (Ehrlich et al., 1980; McLaughlin
et al., 2002; Parmesan, 2006; Hegland et al., 2009; Singer and Parmesan, 2010).
To effectively conserve declining species, it is important to
understand the multiple processes leading to extinction. The
endangered Quino checkerspot butterﬂy (Euphydryas editha quino)
provides an opportunity to evaluate the association between population extinction and global change processes, including changing
climate and land use. Quino checkerspot is the southernmost subspecies of Edith’s checkerspot (E. editha), which is broadly distributed throughout western North America. The range of Edith’s
checkerspot has shifted northward and upwards in elevation, consistent with global warming predictions (Parmesan, 1996). Quino
checkerspot populations exhibited the highest extinction rates, as
expected for southerly populations in a warming and drying climate. Currently, this butterﬂy may be undergoing a range shift into
higher elevations (USFWS, 2009), consistent with climate change
predictions for the species (Parmesan, 1996; Preston et al., 2008).
However, local extinctions and changes in historic distribution
are also attributed to extensive habitat loss and degradation resulting from urban and agricultural land uses (Mattoni et al., 1997;
USFWS, 1997, 2003).
In this paper, we evaluate spatial and temporal patterns of
extinction in southern California populations of Quino checkerspot
relative to agricultural history, human population growth, climate
and topographic variability, and wildﬂower abundance. We also
assess distributional changes and differences in environmental
conditions across the United States (US) portion of the subspecies’
historic and current range. Insights derived from these analyses
will help us understand those environmental conditions under
which Quino checkerspot populations may be more resilient or
susceptible to global change processes. Such knowledge is important in prioritizing lands for conservation and informing management of this endangered subspecies.

2. Methods
2.1. Study system
Quino checkerspot was formerly distributed throughout cismontane southern California, US and northern Baja California,
Mexico. Our southern California study area extends from the Paciﬁc Ocean east through valleys, foothills, and mountains to the desert edge (Fig. 1). Climate, vegetation, and topography vary
substantially. This once widespread and abundant butterﬂy currently occupies open coastal sage scrub and chaparral shrublands
with native forbs. In early studies, Quino checkerspot primarily
used Plantago erecta as a larval host plant with secondary use of
Plantago ovata (Singer, 1971, 1982; White, 1974). More recently,
butterﬂies have been observed using other host plants, particularly
at higher elevation sites. These include Castilleja exserta, Plantago
patagonica, Antirrhinum coulterianum, Collinsia concolor, and Cordylanthus rigidus (Mattoni et al., 1997; Pratt and Pierce, 2008; USFWS,
2003, 2009). Adult Quino checkerspot use multiple nectar sources,
including species in the Cryptantha, Eriodictyon, Gilia, Lasthenia,
Lomatium, Muilla, and Plagiobothrys genera. More than 75% of the
butterﬂy’s former range has been converted to agriculture and urban development, prompting listing as a federally-endangered species in 1997 (USFWS, 1997).
Quino checkerspot likely have a complex metapopulation structure with large (20–100 fold) ﬂuctuations over 10–20 year periods
(Mattoni et al., 1997; USFWS, 2009). Under certain environmental
conditions, Quino checkerspot populations can explode in size and
defoliate larval host plants leading to massive dispersal events
(Murphy and White, 1984; White and Levin, 1981). Large
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populations tend to persist in more extensive, diverse habitats,
whereas smaller, lower quality habitats are temporarily colonized
by butterﬂies following massive dispersal events and sufﬁcient
rainfall for larval host plant growth. Extirpation of large, source
populations is likely to lead to long term extinction in an area. In
Edith’s checkerspot, the annual timing and amount of precipitation
drives population ﬂuctuations by determining larval survival; 99%
of pre-diapause larvae can die from starvation when host plants senesce after winter rains (Ehrlich et al., 1980).
2.2. Temporal and spatial patterns of the butterﬂy’s distribution
To assess the spatial and temporal distribution of Quino checkerspot occurrences in the study area, we combined current butterﬂy locations with historic records and mapped observations by
decade.
2.3. Environmental databases for modeling
To compare land use and climate differences at extinct and extant Quino checkerspot populations, we developed a database
characterizing agricultural history, human population size, and
precipitation and topographical variability. These data were derived from many sources and linked spatially to each population
(Appendix Table 1). We developed a second environmental dataset
using Geographic Information Systems (GISs) software and digital
data to calculate variables reﬂecting current environmental conditions across the historic and present range of Quino checkerspot.
2.3.1. Environmental conditions at extinct and extant butterﬂy
populations
For our analysis of environmental factors associated with extinction, we identiﬁed extinct populations and selected comparable extant populations for the purposes of calculating environmental
variables during equivalent time periods. Extant populations were
undeveloped locations where Quino checkerspot have been recorded since 1998. Extinct populations were those where a butterﬂy was detected historically (1905–1982) but has not been
recorded since 1998. We deﬁned the extinction period as the 20year window centered on the last recorded butterﬂy observation.
This period corresponds to the 10–20 year cycle in which butterﬂy
populations can ﬂuctuate exponentially and during which environmental conditions likely inﬂuence population dynamics leading to
extinction (Mattoni et al., 1997; USFWS, 2003, 2009).
We calculated environmental variables during relevant time
periods for each extinct population and then selected the closest
extant population to calculate environmental variables during
the same time periods. If there were no nearby extant populations,
we selected an extant population in similar proximity to the coast
as the extinct population. The intent was to select extinct and extant populations comparable in environmental conditions so that
factors most strongly associated with extinction could be
distinguished.
2.3.1.1. Human population. We used the size of the human population near a Quino checkerspot population as a proxy for the relative
amount of historic habitat loss to urbanization (Forister et al.,
2010). We used 1930 Wieslander Vegetation Type Maps (VTMs)
to assess the level of development versus natural habitat in the
vicinity of each butterﬂy population prior to the period of documented population extinctions (Wieslander, 1935; VTM, 2011).
We aggregated decadal US Census Bureau human population data
for counties, cities, and towns (Forstall, 1995; CSDF, 2000) in the
vicinity of Quino checkerspot populations. We deﬁned ‘‘vicinity’’
as a distance of 65 km between the butterﬂy population and a
town or city, which is within Quino checkerspot’s dispersal
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Fig. 1. Quino checkerspot butterﬂy (QCB) study area and butterﬂy locations classiﬁed by colored circles according to the most recent decade in which an observation was
reported. Also shown are locations of extinct (triangle) and extant (circle) populations used in modeling.

capabilities (Harrison, 1989; Parmesan, 1996). We used maps with
jurisdictional boundaries (Rand McNally, 2004, 2008) and a GIS
layer of cities (ESRI, 2005) to determine towns and cities 65 km
from butterﬂy populations. Growth in human population was calculated as the difference in population density between the decade
prior to the last butterﬂy observation for an extinct population and
the decade following that observation. Human population growth
was calculated for the same time period for the comparable extant
population.
2.3.1.2. Agricultural history. To categorize land use change associated with agricultural practices, a score was developed for each
population reﬂecting the relative intensity of grazing and cultivation over ﬁve discrete time periods between 1769 and present.
These time periods represent different patterns of agricultural production in this region (Johnston and McCalla, 2004). Agriculture
was introduced into California by Spanish missionaries in 1769.
During the Spanish Mission/early Mexican (1769–1834) and Mexican rancho (1835–1848) periods, livestock grazing was the predominant form of agriculture. The early California statehood
period (1849–1889) is characterized by cattle production, with a
switch in the 1870s to sheep production and dry farming of wheat
and barley. The agricultural intensiﬁcation period (1890–1930) includes expansion of dry farming and rapid growth of intensive irrigated crops, such as fruits and vegetables. After 1930, there was

further growth of agriculture, although following World War II a
population boom converted large areas of farmland to urban/suburban development.
We compiled historical records from many sources (Appendix
Table 1) to estimate relative livestock grazing intensities 65 km
from extinct and extant Quino checkerspot populations. We used
historic Wieslander Vegetation Type Maps (VTMs) to assess spatial
patterns of agriculture and natural vegetation near butterﬂy populations in 1930 (Wieslander, 1935; VTM, 2011). Lands used for livestock grazing were assigned a grazing intensity score based upon
categories of livestock stocking rates (number of hectares/head of
cattle/horse; Appendix Table 2). Cut-offs for stocking rates within
each grazing category were based upon historic livestock grazing
intensities in California (Minnich, 2008). Extinct and extant butterﬂy populations were given numeric scores for each time period
based upon average livestock production records or upon typical
stocking rates for that area. We used descriptions of historic land
use (Appendix Table 1) to identify whether there was signiﬁcant
livestock grazing near populations or whether land was used for
farming, urban/suburban development or left undisturbed. We categorized intensity of livestock grazing before 1930 to reﬂect grazing history before extinction and after 1890 to represent the period
before and during extinction episodes. We also quantiﬁed grazing
for only the decades prior to (1890–1930) and during (post-1930)
documented butterﬂy extinctions.
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In a similar manner, we compiled cultivation information from
different sources (Appendix Table 1). We scored each extinct and
extant population for relative intensity of cultivation during the
ﬁve time periods (Appendix Table 2). We used historic Wieslander
VTMs to categorize the amount of cultivated land 65 km of butterﬂy populations in 1930, the start of the period of extinctions examined in this study. Cultivation included dry farming (grains) and
irrigated crops (orchards, vineyards, vegetables, and hay). We calculated cultivation intensity from 1890 through 1930 to reﬂect
conditions preceding extinctions and after 1930 to characterize
extinction episodes.
To quantify overall agricultural land use for each population, we
calculated an average score representing combined grazing and
cultivation scores across the ﬁve time periods.
2.3.1.3. Climate. We obtained weather station records closest to extinct and extant Quino checkerspot populations and calculated climate parameters (WRCC, 2012). Since precipitation and
temperature are highly correlated, we focused on precipitation
variables, which are important in Edith’s checkerspot population
dynamics (Ehrlich et al., 1980; McLaughlin et al., 2002). We calculated mean and standard deviation annual rainfall (August 1–July
31) for the entire weather station record and for the 20-year
extinction period at each population. Extremely low precipitation
years experienced less precipitation than one standard deviation
below the mean precipitation for the butterﬂy population with
the lowest average rainfall. Similarly, extremely high precipitation
years were those receiving more precipitation than one standard
above the mean precipitation of the population with the highest
average rainfall. Thresholds deﬁning extreme rainfall years were
6140 mm and P566 mm of precipitation.
We summarized precipitation from December to June of the
rainfall year, the period of time most relevant to the Quino checkerspot life-cycle. We determined the proportion of extreme rainfall
years for the entire weather station record for each population. For
each extinct population, we calculated the difference between the
proportion of extreme December to June rainfall years for the
20 year extinction window and preceding years of the weather station record. We also calculated this for the comparable extant population during the same time period. To further assess whether
extreme precipitation was associated with extinction, we conducted a two sample paired t-test with extinct populations testing
the null hypothesis that the proportion of extreme precipitation
years was higher during the extinction period than in preceding
years. We conducted the same analysis for extant populations.
2.3.1.4. Topography. Topography plays a strong role in sister subspecies Bay checkerspot (E. editha bayensis) larval development
and survival and the timing of adult emergence (Weiss et al.,
1988, 1993). We used a vector ruggedness measure (VRM) calculated in GIS to quantify local variation in terrain, this measure is
less dependent on slope than other methods (Sappington et al.,
2007). Vector analysis is used with a raster-based digital elevation
model to decompose each grid cell into x, y, and z components
using trigonometry and the slope and aspect of the cell. We calculated terrain ruggedness for a 3  3 neighborhood of 90 m cells at
each population location.
2.3.1.5. Wildﬂower abundance. Minnich (2008) compiled newspaper records categorizing annual wildﬂower abundance for Los
Angeles County from 1886 to 2007 and Riverside County from
1918 to 2007. Orange County was originally part of Los Angeles
County and was included in the analysis. We had no wildﬂower records for San Diego County. For each extinct population in Los
Angeles, Orange and Riverside counties, we calculated the proportion of years that wildﬂowers were average or high in abundance
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during the extinction period. We then calculated the proportion
of average and high wildﬂower years for the period prior to extinction. We used a two sample paired t-test to test the null hypothesis
that for extinct populations, wildﬂower abundance was lower during the extinction period than the preceding period.
2.3.2. GIS-based environmental dataset to compare butterﬂy habitats
For a larger-scale analysis of habitat relationships across the
current distribution of Quino checkerspot, we used ARCGIS 9.1
software (ESRI, 2005) to calculate environmental variables from
various digital source layers for a 1 km2 grid across the study area.
For each Quino checkerspot location we extracted values for
environmental variables at the grid cell encompassing the location.
Climate variables included average annual precipitation and minimum January temperature (OSU, 2006). To characterize topography we used a 90-m resolution Digital Elevation Model (USGS,
2006) to calculate median values for elevation, slope, and aspect
within a 1 km2 cell. Land cover variables included percent of coastal sage scrub and chaparral habitats and agricultural and developed lands within 1 km2, as calculated from a vegetation map for
the region (CDF, 2006).
2.4. Modeling methods
2.4.1. Model construction
2.4.1.1. Comparing extinct versus extant populations. We constructed
and compared alternative logistic regression models to distinguish
between environmental conditions associated with extinct versus
extant populations. These models represented different a priori
hypotheses regarding the importance of land use and climate in
association with population extinction. We used an informationtheoretic comparative approach to evaluate alternative models
(Burnham and Anderson, 2002).
2.4.1.1.1. Butterﬂy extinctions, agriculture, human population,
precipitation and terrain ruggedness. To explore the relationship
of local-scale butterﬂy extinctions and land use change, climate
variability, and topographic heterogeneity, we developed models
comparing average intensity of agriculture (grazing and cultivation) since 1769 with human population growth, the difference
in proportion of extreme precipitation during December through
June rainfall years before and during the extinction period, and terrain ruggedness. We created a global model incorporating all four
variables and alternative models with land use versus climate/
topographic variables and interaction terms. We avoided multicollinearity by examining correlations among pairs of variables and
for r > 0.7 we retained only one of the independent variables in
the model (Tabachnick and Fidell, 1996).
2.4.1.1.2. Butterﬂy extinctions, grazing, and cultivation intensity
over different time periods. We ran a second series of models to explore the association between butterﬂy population extinction and
livestock grazing and crop cultivation during different time periods. We calculated intensity of grazing and cultivation, for the entire period preceding extinction (1769–1930) and several decades
prior (1890–1930), during extinction (post-1930), and for the entire history of agriculture from 1769.
2.4.1.2. Environmental conditions across the Quino checkerspot’s
distribution. To determine if there were environmental differences
within the current distribution of Quino checkerspot populations,
we characterized environmental attributes for locations where
Quino checkerspot populations were historically documented and
still persist with areas where populations have only recently been
detected. ‘‘Established’’ populations included both historical
(<1998) and current locations, whereas ‘‘newly discovered’’ included a distinct region with no spatially explicit location records
before 1998. We calculated mean ± standard deviation values for
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environmental variables. We used the comparative logistic regression modeling approach to evaluate differences in climate, vegetation, and land use at established versus newly discovered locations.
As there were more records for established populations, we randomly selected a subset of these records to obtain equivalent sample sizes for modeling.
2.4.2. Model evaluation
To select the best approximating model(s), we used Akaike’s
information criterion adjusted for small samples (AIC; Burnham
and Anderson, 2002). We selected the model with the lowest AICc
value and calculated a difference in AICc (Di) for each model. We
computed Akaike weights (xi) representing the probability that a
model was the best approximating model for the dataset. We also
calculated an evidence ratio representing the probability that the
model with the highest xi was likely to be correct compared to another model. Based upon cumulative Akaike weights, we identiﬁed
a P95% conﬁdence subset of best approximating models. To evaluate the relative importance of each variable, we calculated model
averaged parameter estimates (MAPEs) and cumulative variables
weights (CVWs).

3. Results
3.1. Temporal and spatial patterns of the Quino checkerspot’s
distribution
Quino checkerspot butterﬂies were historically recorded from
the coast to the foothills of southern California (Fig. 1). Between
the 1930s and 1970s the butterﬂy disappeared from most coastal
areas. Current populations are distributed in the central and eastern portions of the butterﬂy’s historic range. Most recent observations are clustered in southwestern Riverside County, particularly
in the foothills, and in southern San Diego County. The most easterly distributed newly discovered locations in Riverside County
were ﬁrst documented in 1998 and are at higher elevations in
the Peninsular Mountains.
3.1.1. Patterns of extinction relative to 1930 land use
Inspection of the VTMs reveals that in 1930 southern California was largely agrarian with human population centers in the
major cities of Los Angeles, Riverside, and San Diego. There was
extensive cultivation along the coast in northern Orange and
San Diego counties and in large interior valleys. Native shrublands along the coast were fragmented by grassland, cultivated
ﬁelds, and rural residences. Extensive native shrublands, particularly chaparral, were located away from the coast at higher elevations in the Santa Ana Mountains and Peninsular foothills. Only a
few areas with large expanses of potential habitat lack historic
butterﬂy observations, such as foothills/mountains in southern
Orange County and northern San Diego County. In 1930 only
18% of butterﬂy populations that later went extinct had shrublands encompassing more than 50% of the area within 5 km of
their location, compared with 58% of extant populations. Extinct
populations were also more isolated in 1930, with only 9% having
a known butterﬂy population within 5 km compared with 92% of
extant populations.
3.2. Environmental conditions at extinct versus extant populations
We classiﬁed 14 local Quino checkerspot populations as extinct
and selected 14 comparable extant populations within the historically established range (Fig. 1).

3.2.1. Butterﬂy extinctions, agriculture, human population, and
precipitation
In distinguishing between extinct and extant Quino checkerspot
populations three candidate models comprised a 97% conﬁdence
subset of best approximating models (Table 1). The top-ranked
model included average agricultural intensity since 1769 and
growth in human population during the extinction period. All three
candidate models included these two variables. Difference in proportion of extreme precipitation years during the extinction period, terrain ruggedness, and interaction between agricultural
intensity and human population growth did not improve performance of the other two candidate models.
There was a positive relationship between extinction and
average agricultural intensity (Fig. 2a; MAPE: 0.10; 90% C.I.: 0.01–
0.18). Agricultural intensity was an important predictor of extinction (CVW = 0.99). Extinct populations showed variable levels of
human population growth (Fig. 2b), but there was a positive association between human population growth and extinction (MAPE:
0.0001; 95% C.I.: 0.0000–0.0003). Human population growth was
as important as agriculture in predicting extinction (CVW of 0.97).
Average annual rainfall (Fig. 2c) and minimum January temperature
did not differ between extinct and extant populations. The difference in proportion of extreme December to June rainfall years during
the 20-year extinction window compared with previous years did
not show a trend relative to extinction (Fig. 2d, MAPE: 0.07; 95%
C.I.: 0.07 to 0.21). Terrain ruggedness also did not show a trend
in association with extinction (Fig. 2e, MAPE: 0.14; 95% C.I.:
0.37 to 0.09). CVWs of 0.42 indicate extreme precipitation and
terrain ruggedness were substantially less important than land use
in distinguishing between extinct and extant butterﬂy populations.
There was a subtle difference in extreme precipitation for extinct
and extant populations that was detected only with paired sample
comparisons. For extinct populations, the proportion of extreme
rainfall years was signiﬁcantly higher during the extinction period
(mean ± standard deviation: 0.10 ± 0.06) compared with the prior
period (0.06 ± 0.06; Paired two-sample t test, t = 2.49, p = 0.01).
Similarly, for extant populations extreme rainfall was greater in
the extinction period (0.13 ± 0.06) compared with the prior period
(0.08 ± 0.05; Paired two-sample t test, t = 2.50, p = 0.01).
3.2.2. Butterﬂy extinctions, grazing, and cultivation
Three models comprised a 98% conﬁdence subset of models
relating livestock grazing and cultivation intensities over different
time periods to butterﬂy extinction (Appendix Table 3). Average
grazing intensity from 1769 to 1930 was the most important predictor of extinction. The best approximating model with a weight
of 0.75 included only pre-1930 grazing, which had a positive association with extinction (Fig. 2f; MAPE: 1.36; 95% C.I.: 0.14–2.58;
CVW = 0.98).
The second ranked model included pre-1930 grazing and post1930 cultivation (Di = 2.74; xi = 0.19; xi/x1 = 3.9), while the third
ranked model included these two variables and an interaction term
(Di = 5.66; xi = 0.05; xi/x1 = 13.8). Post-1930 cultivation intensity
showed no trend in relation to extinction (Fig. 2g; MAPE: 0.01; 95%
C.I.: 0.13 to 0.15; CVW = 0.24). Other measures of grazing and
cultivation were unimportant predictors of extinction.
3.2.3. Butterﬂy extinctions and wildﬂower abundance
Based upon newspaper accounts (Minnich, 2008), thirteen extinct Quino checkerspot populations in Los Angeles, Orange, and
Riverside Counties had signiﬁcantly fewer average or high abundance wildﬂower years (mean ± standard deviation: 0.18 ± 0.16;
Paired two-sample t-test, t = 5.795, p = <.0001) during the extinction period than prior to extinction (0.51 ± 0.16). Between 1886
and 1918, 73% of years with records in Los Angeles County were
classiﬁed as average or high abundance wildﬂower years. However,
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Table 1
Performance of logistic regression modelsa in distinguishing between extinct and extant populations of Quino checkerspot relative to human population, precipitation extremes,
terrain ruggedness and cumulative agricultural land use scores from ﬁrst European settlement to present. K represents the number of model parameters, Di is the difference in
AICc values for each model relative to the model with the lowest AICc, xi is the model weight, and xi/x1 is the evidence ratio.

a

Model parameters

K

Di

xi

xi/x1

Agriculture and human population
Agriculture, human population, terrain ruggedness and December–June extreme precipitation
Agriculture, human population and interaction
Agriculture
Terrain ruggedness
Human population
Terrain ruggedness and December–June extreme precipitation
Terrain ruggedness, December–June extreme precipitation and interaction
December–January extreme precipitation

4
6
5
3
4
3
5
5
3

0.000
0.147
2.796
6.353
8.256
9.614
10.508
13.09
13.686

0.444
0.413
0.110
0.019
0.007
0.004
0.002
0.001
0.001

1.1
4.0
23.9
61.7
123.3
191.4
191.4
888.0

Models highlighted in bold form 96% conﬁdence subset of best approximating models. Variables are deﬁned in the methods.

between 1918 and 2007, only 9% of years were average with no
high abundance years. This trend in declining wildﬂower populations proceeded inland with increasing low abundance years
beginning in the 1940s in Riverside County. However, wildﬂower
ﬁelds have persisted in areas of western Riverside County with
high abundances recorded as late as 1952 and average abundances
as late as 2003. Populations remaining extant during the period of
wildﬂower decline are located in eastern portions of the butterﬂy’s
range where wildﬂowers have remained more abundant.
3.3. Environmental variation across the historic and current range
In characterizing differences in environmental attributes across
the historic range of Quino checkerspot, the butterﬂy’s current distribution is shifted toward higher elevations (Fig. 3a). This is caused
by the extinction of low elevation coastal populations and occurrence of newly discovered populations in the Peninsular Mountains. These latter populations receive substantially more rainfall
than extinct or established populations (Fig. 3b). The proportion
of extreme rainfall years calculated from long-term weather station
records varies by region and tends to be lower for newly discovered
populations (Fig. 3c). Average minimum January Temperature between 1970 and 2000 was much lower for newly discovered populations (Fig. 3d). There was little difference in the amount of current
urban and agricultural development for established populations
(Fig. 3e and f). Newly discovered populations occur in landscapes
with more chaparral and less coastal sage scrub (Fig. 3g and h).
3.3.1. Environmental conditions at established versus newly
discovered populations
Three logistic regression models formed a 95% conﬁdence subset in distinguishing between established and newly discovered
populations and all three models included climate variables (Table 2). The single most important predictor was annual rainfall
with a CVW of 1.0; annual rainfall was lower at established populations (MAPE: 0.11; 95% C.I.: 0.18 to 0.03). The proportion of
extreme rainfall years at weather stations near populations did not
show a trend (MAPE: 2.70; 95% C.I.: 25.75 to 31.16; CVW = 0.35).
Minimum January temperature was highly correlated with precipitation (r = 0.96, p<.0001) and was not used in modeling. Land use
and vegetation variables showed no trends in distinguishing between established and newly discovered populations and CVWs
were less than 0.10.
4. Discussion
4.1. Environmental conditions at extinct versus extant populations
Quino checkerspot population extinctions in southern
California were most strongly associated with agricultural inten-

sity from 1769 to present and to human population growth during
the extinction period. By the early 1930s agriculture and rural
development had led to extensive habitat loss and fragmentation.
Climate played a subtle and localized role; it was not an important
predictor of extinction, although extinct populations had signiﬁcantly more extreme rainfall years during the extinction period.
Climate variability may have exacerbated the effects of habitat loss
and degradation on Quino checkerspot population dynamics. An
interaction between habitat loss, degradation, and climate variability contributed to Bay checkerspot population extinctions where
extreme precipitation was associated with large population ﬂuctuations (Ehrlich et al., 1980; McLaughlin et al., 2002). Habitat loss
and degradation resulted in the inability of butterﬂies to recolonize
isolated habitat patches after populations were extirpated as a
result of climate variability.
Many Quino checkerspot populations in southern California
likely disappeared prior to the extinction events examined in this
study (Mattoni et al., 1997). The Wieslander VTMs indicate that
by 1930 populations that went extinct over the next six decades
occurred in relatively isolated natural habitats fragmented by agriculture. Temporal and spatial patterns of Quino checkerspot population extinctions mirror trends in agricultural intensity and
human population growth. Thus, land use practices may have
directly caused butterﬂy extinctions through habitat destruction
as well as indirectly through loss of resilience. Fragmented habitats
with butterﬂy extinction following stochastic events (e.g., ﬁre,
ﬂood, drought) would likely remain unoccupied because of isolation from other butterﬂy populations.
4.1.1. Butterﬂy extinctions, grazing, invasive plants, and declining
wildﬂowers
Quino checkerspot population extinctions were associated with
a longer, more intensive history of grazing. Those areas with the
longest history of grazing and highest livestock stocking rates comprised the best pasture (Minnich, 2008) and were where butterﬂies
initially went extinct. Other studies have also documented relationships between livestock grazing, quantiﬁed at relatively coarse
scales, and landscape-scale patterns of butterﬂy diversity, abundance, population dynamics, and extinction (Hoyle and James,
2005; Pöyry et al., 2005; Saarinen and Jantunen, 2005).
The causal relationship between livestock grazing and Quino
checkerspot population extinction is unknown. Grazing can cause
direct mortality of immobile larvae and pupae through trampling
(Weiss, 1999; Swengel, 2001; Schtickzelle et al., 2007). Grazing
can indirectly affect butterﬂies by reducing the richness and
abundance of native larval host and nectar plants and by altering
vegetation structure and microclimate, thereby impacting thermoregulatory environments for developing larvae (Swengel, 2001;
Hoyle and James, 2005; Saarinen and Jantunen, 2005; Schtickzelle
et al., 2007). It is conceivable that over-grazing led to Quino checkerspot population extinctions in the 1800s when stocking rates
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Fig. 2. Environmental attributes at 14 extinct and 14 extant Quino checkerspot populations.

were at their highest and that populations remaining in the 1930s
were remnants of a previously more abundant distribution.

Based upon descriptions of Spanish Explorers, missionaries, and
early settlers, the best pasture lands supported diverse and
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Fig. 3. Environmental attributes at regions currently occupied by Quino checkerspot compared with regions where the butterﬂy is extinct. ‘‘Extinct’’ indicates areas with no
butterﬂy records since 1998, ‘‘established extant’’ indicates currently occupied areas where the butterﬂy was historically documented, and ‘‘new extant’’ indicates areas with
no location records prior to 1998.
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Table 2
Performance of logistic regression modelsa in distinguishing between newly discovered and established extant Quino checkerspot populations relative to current land use
(percent agriculture and development in 1 km2) and natural (climate, percent vegetation in 1 km2) environmental factors. K represents the number of model parameters, Di is the
difference in AICc values for each model relative to the model with the lowest AICc, xi is the model weight, and xi/x1 is the evidence ratio.

a

Model type

Model parameters

K

xi

xi/x1

Climate
Climate
Climate and land use
Climate and vegetation
Climate, vegetation and land
use
Vegetation
Vegetation
Vegetation and land use
Vegetation
Climate
Land use
Land use
Land use

Annual rainfall
Annual rainfall, proportion extreme rainfall
Annual rainfall, proportion extreme rainfall, % agriculture, % development
Annual rainfall, proportion extreme rainfall, % chaparral, % coastal sage scrub
Annual rainfall, proportion extreme rainfall, % chaparral, % coastal sage scrub, % agriculture, %
development
% Coastal sage scrub
% Chaparral, % coastal
% Chaparral, % coastal sage scrub, % agriculture, % development
% Chaparral
Proportion extreme rainfall
% Development
% Agriculture
% Agriculture, % development

3
4
6
6
8

0.000
2.044
4.638
5.834
8.257

0.654
0.235
0.064
0.035
0.011

2.8
10.2
18.5
62.3

3
4
6
3
3
3
3
4

48.451
50.514
54.084
71.341
81.394
90.508
92.007
92.027

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

6540000000.0
>6540000000.0
>6540000000.0
>6540000000.0
>6540000000.0
>6540000000.0
>6540000000.0
>6540000000.0

Di

Models highlighted in bold form 95% conﬁdence subset of best approximating models. Variables are deﬁned in the methods.

abundant wildﬂower communities. These areas were also where
exotic Mediterranean plants were ﬁrst introduced and established
(Mattoni et al., 1997; Minnich, 2008). Open forb lands with patches
of shrubs are characteristic of high quality Quino checkerspot habitat. As late as the early 1900s, primary host and nectar plants for
this butterﬂy were still common. However, southern California
wildﬂowers started a precipitous decline in abundance around
1920 (Minnich, 2008). The trend in decreasing wildﬂower abundance began at the coast and spread inland, although in some years
wildﬂowers are still average abundance in Riverside County,
especially in areas with poor soils. The pattern and timing of wildﬂower decline corresponds with patterns of Quino checkerspot
population extinctions.
Invasive annual grasses in combination with urban development and agricultural expansion contributed to the collapse of
extensive native wildﬂower ﬁelds (Minnich, 2008). A suite of Mediterranean annual grasses ﬁrst invaded coastal areas in the late
1800s, became well established by the 1930s, and then expanded
into inland valleys (Wieslander, 1935; Minnich, 2008). This wave
of invaders included red brome (Bromus rubens), ripgut brome
(Bromus diandrus), and slender wild oat (Avena barbata). The rapid
decline of Quino checkerspot in the 20th century is likely caused in
part by invasive plants and the collapse of native wildﬂower ﬁelds.
Invasive grasses reduce the abundance of native larval host and
nectar plants and bare ground available for optimal larval development (Weiss, 1999; Osborne and Redak, 2000). Invasive annual
grasses have also contributed to population extinctions in other
Edith’s checkerspot subspecies (Weiss, 1999; Severns and Warren,
2008).
Intensive grazing can facilitate invasion of exotic plants and
likely played a role in the spread and dominance of exotic grasses
in California’s native plant communities (Leiva et al., 1997; Weiss,
1999; Hayes and Holl, 2003; Seabloom et al., 2003; HilleRisLambers
et al., 2010). Although livestock grazing may have contributed to the
spread of invasive grasses and forbs, it can also be used to control
these species and aid in the return of native species. Butterﬂy species, including the Bay checkerspot, have beneﬁted from low intensity, managed grazing that reduces exotic grass cover and increases
nectar and larval host plant cover (Weiss, 1999; Pöyry et al., 2005;
Vogel et al., 2007; Thomas et al., 2010). Intensity and duration of
livestock grazing, in relation to other factors determines the
magnitude and type of impact grazing has on butterﬂy populations.
4.1.2. Extinction and cultivation intensity
Cultivation intensity and crop types varied across the study
area. There was no clear association between cultivation intensity

and extinction. Cultivation was localized and of low intensity from
1769 until the late 1800s. By 1930, the most intensively cultivated
areas were coastal plains and river valleys with access to water for
irrigating crops. Inland areas were used for dry farming barley and
wheat. Extinct Quino checkerspot populations were located near
irrigated orchards and crops, whereas extant populations near cultivation tended to be in dry farming regions.
4.1.3. Extinction and human population growth
Human population growth was associated with extinction;
although, there was considerable variability. A number of extinctions occurred when the surrounding human population was relatively small. Human population was used as an indicator of
urbanization driving habitat loss and fragmentation; we assumed
that the larger the population the greater the area impacted by urban activities. This measure is an approximation of impacts and
does not provide an actual overlay of converted land relative to
butterﬂy populations. It also underestimates the impact of rural
and semi-rural development. It is clear that urban development
has fundamentally changed the southern California landscape
and areas in which butterﬂy populations have gone extinct in Orange and San Diego counties currently support substantially higher
levels of development compared with extant populations.
4.2. Historic distribution or range shift in response to changing
climate?
Parmesan (1996) documented a northward and upward elevation shift in the overall range of Edith’s checkerspot associated
with changing climate. While habitat degradation and isolation
could increase extinction rates, these factors were not thought to
contribute to the latitudinal range shift in Edith’s checkerspot.
Quino checkerspot has not demonstrated a northward shift; rather,
extant populations are occurring at higher elevations as predicted
by climate change modeling (Parmesan, 1996; Preston et al., 2008).
Quino checkerspot populations may have historically occurred, but
were unrecorded, at higher elevations along their eastern range
margin. High elevation populations are not unprecedented, as
populations of Edith’s checkerspot occur in the Sierra Nevada and
San Bernardino Mountains (Thomas et al., 1996; Mattoni et al.,
1997).
Alternatively, newly discovered populations may represent a
range shift in response to changing climate, as these high elevation
areas are buffered against drought compared with established
areas within the historic distribution. Future climate projections
for southern California predict temperatures will increase;
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precipitation may decrease and is expected to be more variable,
with longer, more severe droughts and more intense ﬂoods (Seager
et al., 2007). The eastern edge of Quino checkerspot’s range supports large and robust butterﬂy populations, abundant and diverse
larval host plants and nectar sources, and relatively low levels of
development and intensive agriculture. These areas may provide
climate refugia that Quino checkerspot will require under future
predicted scenarios of climate change (Preston et al., 2008).
5. Conclusion
Local-scale extinctions of Quino checkerspot butterﬂy populations in southern California were related to agricultural history,
human population growth, and wildﬂower decline. The association
of extreme precipitation with extinction was outweighed by the
effects of land use. Butterﬂy population extinctions coincided with
spatial and temporal patterns of habitat loss, high intensity grazing, invasion by exotic annual grasses, and wildﬂower decline. At
a larger scale, differences within the distribution of extant Quino
checkerspot populations were best predicted by climate variables.
Higher elevation populations are buffered from drought. To
develop conservation plans and management actions that result
in successful long-term conservation of Quino checkerspot, it is
important to recognize that multiple stressors operating at different scales inﬂuence population dynamics and changes in the
butterﬂy’s distribution.
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WI #18‐063
July 7, 2019
Donna Tisdale
Backcountry Against Dumps
PO Box 1275
Boulevard, California 91905

Subject: Review of Campo Wind Project and Boulder Brush Facilities DEIS Noise Analysis
Dear Donna Tisdale,

As requested, below please find our review of the environmental noise analysis1 for the Campo Wind
DEIS2 prepared by Dudek for the Campo Wind Project with Boulder Brush Facilities (Project).

Reviewer Qualifications:

This review was led by Dr. Richard A. Carman. Dr. Carman has been an acoustical consultant with
Wilson Ihrig for 33 years and is now semi‐retired since 2017. His acoustical consulting work has
included both large and small environmental studies to evaluate noise and vibration impacts on local
communities. He has been the noise and vibration consultant on numerous EIR and EIS projects and
is very familiar with establishing noise criteria, assessment of impacts and their mitigation. He has
also consulted on many projects on the acoustical evaluation and design of building interiors and the
noise control for indoor and outdoor mechanical equipment. He is the primary author on numerous
articles on noise and acoustics as well as noise conference presentations. He was the Principal
Investigator on two large research studies3,4 conducted under the auspices of the National Academy
of Sciences, Engineering and Medicine – Transportation Research Board. He received his Ph.D. in
1

DRAFT Acoustical Analysis Report for the Campo Wind Project and Boulder Brush Facilities, prepared by Dudek
for the Bureau of Indian Affairs, May 2019.
2
DRAFT Environmental Impact Statement for the Campo Wind Project with Boulder Brush Facilities, prepared by
Dudek for the Bureau of Indian Affairs, May 2019.
3
NHCRP Research Report 25‐25/Task 72, Current Practices to Address Construction Vibration and Potential Effects
on Historic Buildings Adjacent to Transportation Projects, sponsored by the AASHTO Committee on Environment
and Sustainability, September 2012.
4
ACRP Research Report 175, Improving Speech Intelligibility of Airport Terminal Public Address Systems,
sponsored by the Federal Aviation Administration, 2017.
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mechanical engineering from U.C. Berkeley and is a licensed Mechanical Engineer in the State of
California.
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Summary:

We conclude that the noise analysis is deficient for the following reasons:

1. The DEIS preparer relied on three federal documents and two San Diego County ordinances
for regulatory criteria and neglected to address other relevant government criteria.

2. The analysis fails to recognize a limitation of the preparer’s noise logging instrumentation,
which was used to measure and characterize the existing ambient noise in the Project area.
The instrument used has an internal “noise floor” that prevents it from measuring noise levels
less than 30 dBA. Noise levels in many locations in the Project area are less than this
throughout the day, in particular those away from local roadways. Noise levels less than 30
dBA have been documented in measurements by others. The consequence is an
overstatement of the existing ambient noise resulting in an incorrect assessment of the
impact of Project noise.

3. The analysis fails to address the substantial increase in ambient noise that would occur in the
operational phase of the Project resulting in a significant impact to Noise Sensitive Local Uses
(NSLUs). Federal guidelines5 ,which Dudek used to assess Project construction noise, were
not used to assess Project impacts that would be caused by increases in ambient noise caused
by the Project in the operational phase. Application of these federal guidelines indicate a
substantial increase in noise resulting in a significant impact.
4. The analysis fails to adequately address the effects of low frequency noise on NSLUs.

5. The analysis fails to adequately address the effects on NSLUs of “amplitude modulation”
associated with low frequency wind turbine noise.
6. The analysis fails to adequately address the effects of infrasound on NSLUs.

7. The DEIS noise analysis relies on the computer program CadnaA to predict noise generated
by Project wind turbines. Although CadnaA was not intended to be applied to prediction of
noise generated by large wind turbines due to inherent limitations in the modeling
methodology, the DEIS claims to overcome these limitations by introducing a factor of
conservatism recommended by a wind turbine acoustics report6. In spite of this claimed
conservatism, the DEIS understates noise impacts.

5
6

FTA (Federal Transit Administration), Transit Noise and Vibration Impact Assessment, May 2006.
RSG (Resource Systems Group, Inc.), Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.
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Regulatory Setting

Dudek relied on three federal guidelines7,8,9 and two San Diego County noise ordinances10,11 to
establish significance criteria for Project generated noise. When assessing operational noise impacts
to NSLUs on private land the analysis relies on San Diego County noise ordinances No. 9962 and No.
10262. County ordinance No. 9962 sets absolute limits on A‐weighted noise based on the time of day
(i.e., 50 dBA for daytime and 45 dBA for nighttime). County ordinance No. 10262 sets a limit on C‐
weighted noise relative to the A‐weighted ambient noise.
The Project DEIS uses FTA guidelines to establish significance criteria for construction noise and
vibration impact assessment. However, the DEIS ignores FTA criteria for operational noise. The FTA
construction noise and vibration criteria recommend limiting daytime noise for residential land use
to 80 dBA energy‐averaged over an 8‐hour period (Leq(8hr)). The Project DEIS uses an FTA vibration
criterion of 0.2 inches per second (ips) PPV to limit damage to “non‐engineered structures.” Although
this is generally accepted practice, this criterion does not ensure no damage will occur to residential
structures. The 0.2 ips PPV criterion is generally viewed as a “structural damage” criterion. Damage
to plaster walls and drywall can occur at lower levels of vibration.
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Not all of the scientific work that is required for basing such levels of environmental noise on
precise objective factors has been completed. Some investigations are currently underway, and
the need for others has been identified.
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The Project DEIS noise analysis uses the U.S. Bureau of Land Management (BLM) noise criterion for
rural land (RU) to assess noise impacts to the local population residing on the Campo Indian
reservation. While the primary purpose of this review pertains to impacts to NSLUs on private land,
we would comment that the BLM noise criterion relies on criteria in the 1974 EPA document. The
EPA criteria is commonly referred to as “absolute” (i.e., levels not to be exceeded) noise criteria. We
include the following quote from the 1974 EPA guidelines:

More recent criteria reflect contemporary thinking on noise impacts as expressed in the current FTA
guidelines, which combine absolute criteria and “relative” (i.e., change in level) criteria. Relative
noise criteria accounts for the impact due to increases in ambient noise that are caused by new (i.e.,
Project) noise sources. The FTA criteria for operational noise impacts are discussed below.

2.1 San Diego County Noise Criteria

San Diego County noise ordinance 9962 limits exterior noise in rural areas (zoned RU) to a one‐hour
average of 50 dBA during daytime hours (7 a.m. to 10 p.m.) and 45 dBA during nighttime hours (10
7

U.S. Department of the Interior Bureau of Land Management, Final Programmatic Environmental Impact
Statement on Wind Energy Development on BLM‐Administered Land in the Western United States, June 2005.
8
EPA (U.S. Environmental Protection Agency), Information on Levels of Environmental Noise Requisite to Protect
Public Health and Welfare with an Adequate Margin of Safety, prepared by the U.S. Environmental Protection
Agency Office of Noise Abatement and Control, 550/9‐74‐004, March 1974.
9
FTA (Federal Transit Administration), Transit Noise and Vibration Impact Assessment, May 2006.
10
San Diego County, Ordinance No. 9962 (N.S.), An Ordinance Amending Title 3, Division 6, Chapter 4 of the San
Diego County Code of Regulatory Ordinances Relating to Noise Control and Abatement.
11
San Diego Count y, Ordinance No. 10262 (N.S.), An Ordinance Amending the San Diego County Zoning Ordinance
Related to Large Wind Turbines
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p.m. to 7 a.m.). San Diego County noise ordinance No. 10262 imposes a limit on low‐frequency noise
from wind turbines as measured using C‐weighting.
Ordinance 10262 defines the Residual Background Sound Criterion (RBSCL90) as the Background
Sound Level measured relative to A‐weighting (LA90) plus 5 dBA. Ordinance 10262 further requires
preparation of an acoustical study to demonstrate compliance with Section 36.401 of Ordinance 9962
and that the C‐weighted sound level from each large wind turbine does not exceed the RBSCL90
criterion by more than 20 dB at the property line of the lot on which the large wind turbine is located.
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2.2 EPA Criteria

The EPA 1974 criteria, which are incorporated in the BLM criteria, have been discussed above. For
rural land use with NSLUs, the BLM absolute criterion is a limit of Ldn 55 dBA, which the DEIS applies
to residential land on the reservation.

The EPA in a review12 of the DEIS for the Shu’luuk Wind Project commented that health impacts were
not discussed and referenced the World Health Organization13 recommendation that “where noise is
continuous, the equivalent sound pressure level should not exceed 30 dBA indoors if negative effects
on sleep are to be avoided.” The EPA review letter further states that “when the noise is composed of
a large proportion of low‐frequency sounds, a still lower guideline is recommended, because low‐
frequency noise can disturb rest and sleep even at low sound pressure levels.” The DEIS for the
Campo Wind Project with Boulder Brush Facilities does not address this concern of the EPA.
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The DEIS fails to address the EPA concern for potential impacts on sleep due to wind turbine noise that
contains substantial continuous low‐frequency components.

2.3 Federal Noise Criteria Ignored in the DEIS
The FTA guidelines for operational noise impact assessment recognize that changes in ambient noise
can adversely affect local populations. This is particularly important in rural areas (such as the
Project area) where a very low ambient noise environment exists, and Project noise would result in
a substantial increase over existing ambient noise. FTA criteria for project operational impacts are
based on the principle that the absolute noise level alone is insufficient to assess impact and that an
increase in noise generated by a project can cause significant impacts depending on the existing
ambient level and the amount of increase. The FTA criteria incorporate both the existing ambient
noise and the increase in noise. The reasoning behind the FTA criteria for low ambient conditions
can be found in Appendix B of the FTA guidelines. Figure 1 illustrates FTA criteria for determining
the level of impact as a function of the increase in ambient noise.
Much of the land surrounding the Project can be characterized as “Category 2” (i.e., residential land
where nighttime sensitivity is a factor). The noise metric Ldn (day‐night level also denoted as DNL)
is the noise metric used for Category 2 land. Where the existing ambient noise is Ldn 40 dBA or less,
the threshold for Moderate Impact is 10 dBA and for Severe Impact it is 15 dBA. Using County noise
12

EPA, review letter dated 4 March 2013 for the DEIS, Shu’luuk Wind Project, Campo Indian Reservation, San Diego
County, California (CEQ #201300001).
13
See http://www.who.int/docstore/peh/noise/Comnoise‐4.pdf p. 58.
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ordinance No. 9662 alone to assess impacts to NSLUs would in some cases allow increases of 15 dBA
and greater.
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Figure 1 ‐ FTA Operational Noise Impact Criteria
The County ordinance No. 9662 allows hourly average levels up to 50 dBA during daytime hours (7
a.m. to 10 p.m.) and 45 dBA during nighttime hours (10 p.m. to 7 a.m.). The equivalent Ldn based on
these hourly daytime and nighttime limits is 52 dBA. We note that the BLM criteria document14
indicates that an Ldn of 35 dBA can be expected in a typical rural environment. Consequently, if for
example the existing Ldn is 37 dBA, then applying only the County noise limit would result in a Severe
Impact (i.e., cause a 15 dBA increase) using the FTA relative criteria. Since the DEIS fails to accurately
characterize the existing ambient as discussed in Section 3 below this is a real possibility.
A similar problem arises when using the absolute noise criterion for rural land of 55 Ldn as
recommended in the BLM guidelines, which rely on the 1974 EPA document. For example, if the
existing Ldn is 37, applying only this absolute criterion would allow an 18 dBA increase, which would
be a Severe Impact according to the FTA guidelines.
The DEIS fails to consider the potential noise impacts from significant increases in ambient noise as
addressed by the FTA guidelines.

3

Existing Conditions

In preparing the DEIS, Dudek conducted ambient noise measurements to characterize the existing
ambient noise condition at thirteen (13) locations on the Campo Indian Reservation, some at or near
14
U.S. Department of the Interior Bureau of Land Management, Final Programmatic Environmental Impact
Statement on Wind Energy Development on BLM‐Administered Land in the Western United States, June 2005.
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the reservation boundary. These measurements were limited to one twenty‐four‐hour (24) period at
each location. The instrument used by Dudek to measure the ambient noise was a Piccolo II, Type 2
sound level meter and data logger. The manufacturer’s published, specification data indicates the
Piccolo II instrument is only capable of measuring sound levels equal to or greater than 30 dBA (i.e.,
the noise floor of the instrument).

Furthermore, since the instrument used by Dudek to measure ambient noise is a Type 2 sound level
meter its accuracy is limited to ±2 dBA. In such low background noise environments, it is necessary
to use a Type 1 sound level meter with an appropriate microphone, which has a lower noise floor
(capable of measuring down to 20 dBA or lower). A Type 1 sound level meter has an accuracy of ±1
dBA.

The DEIS does not mention what type or size microphone windscreen was used or in fact if one was.
Microphone windscreens are typically spherical and constructed from open‐cell, porous foam.
Commercially available windscreens range in size from 2.5 to 7 inches in diameter. In conducting
outdoor sound measurements in low ambient noise and potential high wind conditions, a larger
windscreen is imperative to minimize artificial wind noise and ensure the accuracy of measured data.
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The consequence of using a smaller windscreen (e.g., 3 inch diameter) is that there is a greater
likelihood that artifacts are introduced into the measured data due to noise created by air turbulence
acting on the microphone. These effects can become substantial as wind speed increase. The end
result is higher levels of reported noise than actually exist.

Previous measurements15 in the area have documented levels less than 30 dBA. Measurements
conducted at two locations (one which is in close proximity to LT‐1 in the DEIS) between 15:00 and
16:00 indicated an Leq (5‐minute duration) of 25 and 29 dBA respectively. It is reasonable to assume
that at night (i.e., 10 p.m. to 7 a.m.) the ambient noise levels are lower than this at this and other
similar locations remote from roadways, but close to NSLUs. In 2018 Wilson Ihrig measured a
background noise level of 25 dBA at a location close to LT‐1 at approximately 16:45.

The data for LT‐1 in the Campo Wind Project DEIS indicates a minimum level (Lmin) of 33.6 dBA for
all nighttime hours Curiously the Leq for two of those hours is greater than the Lmin, which is
physically impossible. Furthermore, the statistical level noise data (i.e., Ln or the noise level exceeded
n% of the time) between 3 and 4 a.m. are all the same (e.g., L1 and L99 are both 35 dBA).

A close review of the data for LT‐12 indicates a serious problem. We note that the statistical noise
level L1 (the level exceeded 1% of the time) is less than the L5 (the level exceeded 5% of the time) for
all hours of the day and the L5 is less than the L10 (the level exceeded 10% of the time) from 10 a.m.
until 7 p.m., both of which are impossible. A noise level that is exceeded for a longer time period
cannot be greater than the level exceeded for a shorter time period (i.e., the shorter the time interval
the greater the noise level). This calls into question the reliability of the instrumentation.

These are clear indications that the instrumentation used is unable to accurately measure the
ambient noise when it is less than 30 dBA (i.e., the “noise floor” for the Type 2 sound level meter
used). The combination of the 30 dBA noise floor of the sound level meter and the inaccuracy of the

15

DEIS, Campo Solid Waste Management Project, Campo Indian Reservation, San Diego County, California,
prepared for U.S. Department of Interior, Bureau of Indian Affairs, February 1992.
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Type 2 (±2 dBA) renders the data at lower sound levels presented in the DEIS inaccurate and
unreliable.

We note that the ambient data for each location were only measured for one, 24‐hour period. It is
customary to measure for at least two or three days to ensure the data presented are representative
and not anomalous, in particular in such low background conditions where one loud noise event can
skew the Leq.
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The DEIS fails to accurately characterize the existing ambient noise conditions as a result of the
limitations of the noise measuring instrument(s) used and the inadequacy of measuring for only one 24‐
hour period.

4

Impacts

4.1 Noise Impact Predications Based on the Computer Program CadnaA
The predicted Project noise levels for wind turbines are based on the acoustical computer program
CadnaA. CadnaA incorporates the outdoor sound propagation models (i.e., formulas) contained in
ISO 9613‐216. ISO 9613‐2 has inherent limitations that preclude using these formulas to accurately
predict wind turbine noise. Those limitations include source height and wind speed. ISO 9613‐2 is
intended to be used for cases where the wind speed does not exceed 5 meters/second (measured at
a height of 3 to 11 meters above the ground), the noise source and receiver heights are not too
dissimilar, and the source height is less than 30 meters.

The DEIS states that “wind turbines were treated as point sources located at hub height (110 meters
or 361 feet) relative to grade, and receptors were assumed to be 5 feet above grade. The stated
accuracy of the ISO 9613‐2 formulas for a mean height of the source and receiver of between 5 meters
and 30 meters is ±3 dB. There is no stated accuracy in ISO 9613‐2 for source heights greater than 30
meters. It is reasonable to believe that it would be greater than 3 dB. The proposed wind turbine hub
heights are 116 meters or 86 meters greater than the specified range of applicability of ISO 9613‐2
formulas.
ISO 9613‐2 does not include the effects of sound refraction due to temperature or wind gradients,
both of which can increase sound levels. Consequently, CadnaA does not include these effects. CadnaA
would not appear to be appropriate for use in accurately predicting noise from large wind turbines.

The DEIS states that the limitations inherent in CadnaA (i.e., those of ICO 9613‐2) are addressed by
incorporating a “conservative factor” (i.e., +2 dB) as recommended by the RSG study17. The RSG study
indicates that this 2 dB “penalty” resulted in the “greatest precision for receivers at 330 meters
downwind” (i.e., at 1,072 feet). There is no mention in the RSG study of the accuracy of predications
using ISO 9613‐2 at other distances or other directions (e.g., upwind or crosswind). We note that it
is difficult to evaluate the RSG study’s applicability to the Project and its wind turbines.
16

International Standards Organization, ISO 9613‐2, Acoustics – Attenuation of sound during propagation outdoors
– Part 2: General method of calculation, 1996.
17
RSG, Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.
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The RSG study mentions that the wind turbines in the study were 1.5 MW and larger, but it does not
specify the highest rated capacity or the range of turbine capacities. The Project wind turbines will
have a rated capacity of 4.2 MW. Obviously, there is a big difference between 1.5 MW and 4.2 MW.
Consequently, we question the applicability of the RSG study conclusions to the Project with regard
to conservative factors that were added to the DEIS predictions.
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The DEIS fails to accurately predict Project noise levels by using a computer program based on formulas
that have specified limitations and have not been validated for wind turbine noise prediction for wind
turbines of the size to be constructed for the Project.

4.2 Problems with the Manufacturer’s Noise Data
The noise data supplied by the manufacturer is in terms of measured, sound power. Sound power is
measured across the sound spectrum of importance. Based on our personal experience, it is difficult
to accurately measure sound power for mechanical sources even under ideal conditions. In general,
the larger the size of the noise source (machine) the more difficult it is to measure sound power
accurately. Accurate sound power measurements can only be made by measuring sound radiated in
all directions from a noise source.
There are methods (e.g., acoustic beamforming) that can be applied to measure sound power of large
noise sources in‐situ. However, no supporting documentation has been supplied in the DEIS to
properly evaluate the manner in which the manufacturer’s sound power data was measured and thus
its accuracy. Consequently, we question the accuracy of the manufacturer’s sound power
measurements, particularly at lower frequencies.
Except for turbine blade noise, the main source of wind turbine noise is the generator. Unless very
sophisticated means were used, it is unlikely that manufacturer’s sound power measurements were
made for a fully operating wind turbine given that the hub height is 116 meters. We can only surmise
that the sound power measurements may have been made with the generator on the ground. At
higher frequencies this may not be as much of an issue, but the wavelength of lower frequency (e.g.,
less than 125 Hz) sound is much longer than at higher frequencies (e.g., 1,000 Hz). For example, the
wavelength of sound at 31.5 Hz is 35 feet. Accurately measuring sound power with the source on the
ground of sound with a 35 foot wavelength poses a challenging if not insurmountable problem.
Typically, mechanical noise sources are directional in nature, which means that noise is not emitted
uniformly in all directions. It would appear from the reported data in Appendix B of the DEIS noise
analysis report that the wind turbine was modeled as an omni‐directional noise source (i.e., noise is
emitted uniformly in all directions). We see no evidence that the CadnaA model used in the DEIS noise
analysis accounts for directionality. It is doubtful that the data pertaining to the directionality of wind
turbine noise is available from the manufacturer; otherwise it would have been incorporated.

The DEIS does indicated how the manufacturer measured noise emission data for the planned wind
turbines. Consequently, it is not possible to evaluate whether or not there are inherent limitations of the
turbine manufacturer’s data as they pertain to noise emission from the Project’s turbines.

8

J-63

J-64

J-65

Campo Wind Project DEIS
Review of Noise Section

4.3 A‐weighted, Project Noise Impacts
The inability of the sound level meter used by Dudek to measure low ambient noise (i.e., less than 30
dBA) means that nighttime levels reported at several locations are inaccurate and higher than actual.
This is a problem in that the calculation of Ldn adds 10 dB to nighttime levels to account for the
increased sensitivity to noise affecting sleep. Consequently, measured nighttime levels that are
higher than actual due to instrumentation limitations mean that the reported Ldn values in the DEIS
are greater than actual. We note that the lowest existing ambient Ldn reported in the DEIS is 43.5 dBA
(LT‐9).

The overstating of ambient noise in combination with ignoring the potential for substantial increases
in ambient noise due to the Project minimizes the actual impact from Project noise. For example,
nighttime levels at DEIS location LT‐10, are indicated as being approximately 31 dBA (L50). Actual
levels in fact could be 5 to 6 dBA lower (i.e., 25 to 26 dBA). This means that if wind turbine noise is
only limited to 45 dBA at night, the ambient noise could increase by up to 20 dBA. Using the FTA
criteria, a 20 dBA increase would be a Severe Impact and thus a significant impact under NEPA.
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The DEIS minimizes the Project noise impacts by using inaccurate ambient noise data while applying
only the County noise ordinance criteria and ignoring substantial increases in ambient noise caused by
the Project.

4.4 Low Frequency Noise Impacts
Low frequency noise impacts were evaluated in the DEIS using the County’s noise ordinance
No.10262 and the RBSLC90. The DEIS uses the CadnaA program to predict low frequency noise. As
discussed above in Section 4.1, the CadnaA program has explicit limitations that preclude its use for
predicting large wind turbine noise. This is particularly true with regard to low frequency noise. At
lower frequencies the noise emitted by wind turbines can in certain circumstances be more
directional even than at higher frequencies.

For example, Kim, et. al.18 have developed a noise prediction model for amplitude modulation from
large WTs. As discussed below amplitude modulation is associated with low frequency noise. The
noise model developed by Kim, et. al. predicts that the overall sound pressure level is highly
directional. In the case of amplitude modulation, the model predicts noise levels that are greatest on‐
axis (in the direction of the turbine rotor, which is also the direction that the wind is blowing) and
that the amount (or depth) of modulation is greatest in the plane of the turbine blades (perpendicular
to the rotor). In other words, low frequency noise from large wind turbines can be anything but omni‐
directional.

The DEIS not only uses CadnaA, with the program’s inherent limitations, to model low frequency noise,
it also treats noise emission at all frequencies (in particular at low frequencies) to be omni‐directional.
Consequently, the DEIS low frequency predictions are inaccurate.

18

Lee, Seunghoon, H. Kim, Kyutae Kim, and Soogab Lee, Perception of amplitude‐modulated noise from wind
turbines, 17th International Congress on Sound and Vibration, Cairo, 18‐22 July 2010.
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4.5 Noise Impacts Due to Amplitude Modulation
Amplitude modulation is the rhythmic fluctuation in noise level. Pilot studies19 have been conducted
in a laboratory setting to investigate the effect of wind turbine noise on sleep disturbance. The study
reported that “findings indicated that amplitude modulation strength, spectral frequency and the
presence of strong beats might be of particular importance for adverse sleep effects.”
Measurements20 conducted in the Project area demonstrate that the existing wind turbines generate
amplitude modulated noise. Figure 2 illustrates amplitude modulation measured at a distance of
4,400 feet from the closest wind turbine at Tule Wind with peak‐to‐peak variation ranging from 4 to
9 dBA. These measurements demonstrate the presence of “excessive amplitude modulation” (peak‐
to‐peak variation of 4 dBA or more) as defined by Cooper21 or “enhanced amplitude modulation”
(variation of 6 dBA) as characterized by Oerlemans22.
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Figure 2 ‐ Example of Amplitude Modulation
The DEIS addresses the impact of amplitude modulation by citing a study by RSG23 that seems to
minimizes the severity of this phenomenon contrary to the evidence in Figure 2 above. Whereas the
RSG study cited notes that modulations depths are rarely above 4 dB, the measurement at 4,400 feet
from a Tule wind turbine indicates modulation depths up to 9 dB or excessive modulation under
either Cooper’s or Oerlemans’ definition.
19

Morsing, J.A., M.G. Smith, M. Ögren, P. Thorsson, E. Pederson, J. Forssén, and K.P. Waye, Wind Turbine Noise
and Sleep: Pilot Studies on the Influence of Noise Characteristics, International Journal of Environmental Research
and Public Health, 15(2573), 2018.
20
Wilson Ihrig, Results of Ambient Noise Measurements of the Existing Kumeyaay Wind and Tule Wind Facilities in
the Area of Boulevard and Jacumba Hot Springs Pertaining to the Proposed Torrey and Campo Wind Turbine
Facilities, report for Backcountry Against Dumps, 18 March 2019.
21
Cooper, S., Hiding wind farm noise in ambient measurements – Noise floor, wind direction and frequency
limitations, 5th International Conference on Wind Turbine Noise, Denver, 28‐30 August 2013.
22
Oerlemans, S., An explanation of enhanced amplitude modulation of wind turbine noise, report for the National
Aerospace Laboratory, July 2011.
23
RSG, Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.
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Furthermore, the DEIS attempts to address amplitude modulation by adding 2 dB to the source levels
in the CadnaA model. The only effect this has is to increase the predicated A‐weighted noise levels.
This fails to address the actual impact of amplitude modulation in two ways. First it ignores the fact
that A‐weighted noise impacts, which the County noise ordinance addresses, are a short range issue.
Amplitude modulation is not a short range issue and occurs up to long distances (e.g., 4,400 feet)
from wind turbines. Consequently, amplitude modulation cannot be evaluated by applying the
County noise ordinance criteria. Secondly the DEIS approach to assessing amplitude modulation
impact misses the point altogether. The salient feature of amplitude modulation impact is the depth
of the variation (i.e., peak‐to‐peak range) of the noise level and not the noise level itself. CadnaA
cannot be used to predict amplitude modulation.
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The DEIS fails in the assessment of Project noise to accurately address amplitude modulation noise and
its potential for sleep disturbance.

4.6 Noise Impacts Due to Infrasound
Infrasound (very low frequency sound, i.e., lower than 20 Hz) from large wind turbines has been
clearly documented24,25,26. Infrasound from large wind turbines is characterized by its tonal nature
and a spectrum that consists of sharp peaks at the “blade passage frequency” fo (typically 1 Hz and
lower) and the harmonics of the blade passage frequency (i.e., 2fo , 3fo , 4fo , etc.).

An example shown in Figure 3 illustrates infrasound spectra of existing wind turbines measured in
the vicinity of the Project under low wind conditions. It should be noted that infrasound tends to
increase with wind speed. The infrasound spectrum in Figure 3 is a classic example of noise produced
by a machine with blades (e.g., helicopter).

Previous measurements27,28 in the vicinity of the Project documented the existence of infrasound
generated by the four existing wind farms in the area (Kumeyaay, Tule, Ocotillo, and Energia Sierra
Juarez). The noise levels shown in Figure 4 illustrate the magnitude of infrasound and low frequency
noise measured at 4,400 feet from the closest wind turbine at Tule Wind. Please note that the
frequency scale in Figure 3 is “logarithmic” whereas the frequency scale in Figure 4 is “linear.” The
reason for doing this is to more clearly highlight the tonal nature of infrasound including the
harmonics of the blade passage frequency as illustrated in Figure 3. It should also be noted that the
magnitude of harmonics can often be greater than the blade passage frequency and higher wind
speeds generally create higher levels of noise.

An often stated misconception is that measurements of wind turbine infrasound might be affected by
microseisms (small earthquakes). This ignores the fact that small earthquakes occur randomly and

24

Channel Islands Acoustics, et. al., A Cooperative Measurement Survey and Analysis of Low Frequency and
Infrasound at the Shirley Wind Farm in Brown County, Wisconsin, Report No. 122412‐1, December 24, 2012.
25
Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.
26
Ambrose, S. and R. Rand, The Bruce McPherson Infrasound and Low Frequency Noise Study, 14 December 2011.
27
Wilson Ihrig, Kumeyaay and Ocotillo Wind Turbine Facilities Noise Measurements, report submitted to Stephan
C. Volker, Esq., 25 February 2014.
28
Wilson Ihrig, Results of Ambient Noise Measurements of the Existing Kumeyaay Wind and Tule Wind Facilities in
the Area of Boulevard and Jacumba Hot Springs Pertaining to the Proposed Torrey and Campo Wind Turbine
Facilities, report for Backcountry Against Dumps, 18 March 2019.
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Sound Pressure Level ‐‐ dB (re 20μPascals)

typically last for only a few seconds. The spectral data in Figure 3 and Figure 4 were obtained from
recorded samples that lasted for several minutes. The analytical methodology used to obtain these
data minimizes any effects of very short term events that are random in nature. This misconception
also ignores the fact that any sound generated by small earthquakes would be very low in magnitude
(i.e., the ground is generally a poor radiator of sound). Furthermore, ground radiated sound from
small earthquakes would produce a “broadband” spectrum and not one that is tonal in nature.
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Figure 3 ‐ Example of Infrasound Measured in the Vicinity of the Project
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Figure 4 ‐ Infrasound and Low Frequency Noise Measured at 4,400 feet from a Wind Turbine
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The research work of Salt and Lichtenhan.29 has made a clear case for the perception of infrasound
and low frequency noise (ILFN) below the threshold of hearing as defined by ISO 389‐7. ISO 289‐7 is
related to the response of the ear’s inner hair cells (IHC). Salt has demonstrated that it is possible for
the ear’s outer hair cells (OHC) to respond to ILFN at sound pressure levels that are much lower than
the IHC threshold. Salt and Kaltenbach30 have reported that ILFN levels commonly generated by wind
turbines can cause physiologic changes in the ear. The DEIS neglects the research into the effects of
infrasound on humans and defers to the RSG study which relies solely on an argument of audibility.
The research indicates that humans could be negatively impacted at sound levels significantly below
the threshold of audibility.
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The DEIS fails to adequately assess infrasound and its potential for physiologic impacts on the local
population especially with regard to sleep disturbance.

Please feel free to contact me with any questions on this information.
Sincerely,

J-74

Richard A. Carman, Ph.D., P.E.
Principal Emeritus
Wilson Ihrig & Associates

29

Salt, A. and J. Lichtenhan, Perception based protection from low frequency sounds may not be enough,
Internoise 2012, August 2012.
30
Salt, A. and J. A. Kaltenbach, Infrasound from Wind Turbines Could Affect Humans, Bulletin of Science,
Technology and Society, 31(4), pp. 296‐302, 12 September 2011.
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EXECUTIVE SUMMARY
Two wind turbine (WT) farms, Torrey Wind, with thirty (30) WTs, and Campo Wind with
sixty (60) WTs are proposed for construction in the Boulevard, California area. Noise
recordings were obtained between November 13 and November 17, 2018 in the area of
Boulevard and Jacumba Hot Springs. The purpose of the recordings was to measure and
document the existing infrasound and low frequency noise (ILFN) generated by the existing
wind turbines in the area. Another purpose of the measurements was to document the
existing C‐weighted noise levels at several locations on the boundaries of the Torrey and
Campo wind farm projects. During the noise recordings, amplitude modulated (AM) noise
was observed in the field. Analysis of the noise recordings indicated the existence of AM noise
generated by the WTs.
There are currently two WT farms in the Boulevard area: Kumeyaay with twenty‐five (25)
WTs and Tule with fifty‐seven (57) WTs. To the east is the Ocotillo wind farm with one
hundred and twelve (112) WTs, which are about 11 miles between the closest recording
location and wind turbine. To the southeast in Mexico is the Energia Sierra Juarez (ESJ) wind
farm with forty‐seven (47) WTs, which are about 7 miles between the closest recording
location and wind turbine.

In 2013 noise measurements were conducted in the Boulevard and Ocotillo areas. At that
time only the Kumeyaay and Ocotillo wind farms existed. The 2014 Wilson Ihrig (WI) report1
documents the results of the 2013 measurements. The current report and the 2014 WI report
conclusively document the presence of WT generated infrasound (IS) as measured at
residential and other locations up to 8 miles from the wind turbines at the Kumeyaay and
Tule facilities. Analysis of the current noise recordings also indicates excessive amplitude
modulated noise generated by the existing WTs.

It is clear from the measured noise data obtained for the Kumeyaay and Tule and other wind
turbine facilities in the area that there is significant wind turbine‐generated ILFN. This was
to be expected as it has been documented by others such as in the Falmouth noise study2, the
Shirley Wind Turbine study3, and by Epsilon Associates.4 And indeed the measured ILFN
levels near Kumeyaay and Tule wind turbine facilities are similar to those measured in
previous studies after accounting for the proximity of the measurements to a wind turbine
and the total number of the wind turbines in the facility.
Both the Falmouth and Shirley wind turbine noise studies were conducted to investigate
whether and at what levels the subject wind turbines (the turbines in Falmouth,
1

Kumeyaay and Ocotillo Wind Turbine Facilities, Noise Measurements, report by Wilson Ihrig submitted to Stephen
C. Volker, Esq., 28 February 2014.

2

Ambrose, S. and R. Rand, The Bruce McPherson Infrasound and Low Frequency Noise Study, 14 December 2011.

3

Channel Islands Acoustics, et al, A Cooperative Measurement Survey and Analysis of Low Frequency and Infrasound
at the Shirley Wind Farm in Brown County, Wisconsin, Report No. 122412-1, December 24, 2012.

4

Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.
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Massachusetts, and those in the Shirley Wind Project in Brown County, Wisconsin) produce
ILFN, and whether that ILFN was contributing to the significant health and other impacts
reported by nearby residences. In some cases, the impacts were so severe that residents
abandoned their homes. Both studies found high levels of wind turbine‐generated ILFN at
numerous nearby residences that correlated with residents’ reported impacts.
Human health impacts from wind turbines had been reported previously in several countries
with large wind facilities in proximity to residences. But these impacts were often attributed
to certain individuals’ aversion to the presence of a large industrial facility constructed in
what was previously a quiet rural setting. Scientific understanding has developed
significantly since then.

Research and investigations into human response to ILFN seem to provide strong evidence
of a cause and effect relationship. The work of Salt, et al.5 has made a clear case for
perception of ILFN below the threshold of hearing as defined by ISO 389‐7 which is related
to the response of the ear’s inner hair cells (IHC). Salt has demonstrated that it is possible
for the ears’ outer hair cells (OHC) to respond to ILFN at sound pressure levels that are much
lower than the IHC threshold. Salt has reported that ILFN levels commonly generated by
wind turbines can cause physiologic changes in the ear.6 Salt and Kaltenbach “estimated that
sound levels of 60 dBG will stimulate the OHC of the human ear.”7

Furthermore, Matsumoto et al.8 have demonstrated in a laboratory setting that humans can
perceive ILFN at sound pressure levels below the IHC threshold when the noise is a complex
spectrum (i.e. contains multiple frequency components). From this laboratory research it
was clearly demonstrated that humans can sense sound pressure levels, although not
through the normal hearing mechanism, that are from 10 to 45 decibels (dB) less than the
OHC threshold in the ILFN range. In fact, the Matsumoto thresholds clearly follow the OHC
threshold down to the frequency below which the two diverge. The Matsumoto thresholds
are lower than the OHC thresholds at frequencies below the point at which they diverge.

The studies cited above, and more recent studies demonstrate that wind turbines
(specifically wind turbine‐generated ILFN) have the potential to not only annoy humans, but
harm them physiologically. For example, an extensive literature review by Carlile, et al.9
presents data and discusses findings from numerous sources that document the existence
5

Alec Salt, and J. Lichtenhan, Perception based protection from low-frequency sounds may not be enough, Internoise
2012, August 2012.

6

Alec Salt, and J.A. Kaltenbach, “Infrasound from Wind Turbines Could Affect Humans,” Bulletin of Science,
Technology and Society, 31(4), pp.296-302, September 12, 2011.
7

Ibid., p. 300, “As discussed below, G-weighting (with values expressed in dBG) is one metric that is used to quantify
environmental noise levels. While it is a more accurate measure of ILFN than most other metrics, G-weighting still
de-emphasizes infrasound.”

8

Yasunao Matsumoto, et al., An investigation of the perception thresholds of band-limited low frequency noises;
influence of bandwith, published in The Effects of Low-Frequency Noise and Vibration on People, Multi-Science
Publishing Co. Ltd.

9
Carlile, Simon, John L. Davy, David Hillman and Kym Burgermeister, A review of the possible perceptual and
physiological effects of wind turbine noise, Trends in Hearing, v.22, Jan-Dec 2018.
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and sources of ILFN from large wind turbines and the potential physiological effects on
humans resulting from wind turbine ILFN. In discussing human reaction to WT ILFN, Carlile,
et al. highlight that “a further mechanism considered by Salt and Hullar10 is the increased
fluid coupling of vestibular cells to sound input produced by changes in the input impedance
of the vestibular system in conditions such as superior canal dehiscence (SCD), which can
result in sound induced dizziness or vertigo, nausea, and nystagmus (Tullio phenomena).”
This is relevant since many who tell of adverse effects of WT ILFN report that dizziness or
vertigo is one of the effects they feel.

The data presented herein represent the conditions of measurement during the study and do
not necessarily represent maximum noise conditions produced by the Kumeyaay, Tule,
Ocotillo and Energia Sierra Juarez facilities. Higher wind speeds generally produce higher
noise levels and particularly higher ILFN. This was clearly demonstrated in the Ocotillo data
from 2013 when comparing the daytime and nighttime levels.
INTRODUCTION

As requested, WI performed noise measurements in November 2018 in the areas of the
proposed Torrey and Campo wind farms, the existing Kumeyaay wind farm, located on the
Campo Indian Reservation, and the existing Tule wind farm, located on Bureau of Land
Management (BLM) land. In 2013 WI conducted similar noise measurements in the
Boulevard area and in the vicinity of the Ocotillo Wind Energy Facility located near Ocotillo,
California. The results of those measurements are contained in Appendix D.

The purpose of the current measurements is to determine whether, and at what levels and
under what conditions, the Kumeyaay and Tule wind turbines generate ILFN11, and how far
the ILFN is propagated. A subsidiary goal was to accurately show the pressure fluctuations
in the sound, to allow an accurate and robust analysis of the human health and other
environmental impacts of the ILFN generated. Another goal was to document the existing
ambient (C‐weighted) noise levels at the boundaries of the proposed Torrey and Campo wind
farms.

Between November 13 and November 16, 2018, WI recorded noise samples at numerous
residential and proposed wind farm project boundary locations. The wind turbines at the
Tule wind farm were operating the entire time during which we conducted our noise
recordings. Some but not all the WTs at the Kumeyaay wind farm were operating during this
time. On the morning of November 17, the wind turbines at Kumeyaay Wind and Tule Wind
that were observable from the last measurement location were not operating. However, on
review of the spectral data, it appears that some WTs, most likely on the northern end at Tule
Wind were operating. Through a spectral analysis of the noise recordings, we obtained sound

10
Salt, A.N., T.E. Hullar, Responses of the ear to low frequency sounds, infrasound and wind turbines, Hearing
Research, 16 June 2010.
11
Infrasound is defined as sound at frequencies less than 20 Hz. The focus of this report is frequencies less than 40
Hz, which includes low frequency sound as well.
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pressure level data demonstrative of wind turbine‐generated ILFN. In this report, we present
and analyze the study results.
WIND TURBINE DETAILS
Kumeyaay Wind Farm
Kumeyaay Wind is owned by Kumeyaay Wind LLC (part of Leeward Renewable Energy LLC)
and managed by Kumeyaay Holdings LLC, on 45 acres of land on the Campo Indian
Reservation in southeastern San Diego County.12 The nearest community outside of the
tribal land is Boulevard, California. Currently there are twenty‐five (25) wind turbines
operating at this facility. The wind turbines are located on a north‐south ridge (Tecate
Divide) at elevations ranging from 4,200 to 4,600 feet. The turbines started generating
power in December 2005.

Kumeyaay Wind’s turbines are Gamesa model G87X‐2.0, with a rated power of 2.0 megawatts
(MW). According to the manufacturer’s published data, the G87X‐2.0 has a hub height
(height of the nacelle, which houses the gearbox, transmission and generator) that can vary
from 217 to 325 feet depending on site conditions. The manufacturer also represents that
the turbine has a rotor diameter of 283 feet, with three 138‐foot‐long, adjustable pitch
blades. According to Councilman Miskwish the hub height of the Kumeyaay Wind turbines
is typically 228 feet, and the blades are 145 feet long. Figure 1 shows some of the wind
turbines at Kumeyaay Wind as seen from the Morgan residence.
The G87‐2.0 model has a reported cut‐in wind speed of 8.9 mph and achieves its rated (max)
power generation at about 31 mph. The operational speed of the turbines is reported by the
manufacturer to be in the range of 9 to 19 revolutions per minute (rpm) depending on wind
conditions.

12

“Kumeyaay Wind Energy Project,” PowerPoint presentation by Councilman Michael Connolly Miskwish, Campo
Kumeyaay Nation, November 30, 2008., available here:
http://www.lawseminars.com/materials/08TRIBDC/tribdc%20m%2017%20Connolly%20A.pdf
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Figure 1 Gamesa Wind G87‐2.0 Turbines at Kumeyaay Wind 1.7 Miles from Morgan Res.
Tule Wind Farm

The Tule Wind facility is owned and operated by Avangrid Renewables, on 12,360 acres of
public land located in southeastern San Diego County and managed by the United States
Bureau of Land Management (BLM). Tule Wind currently has fifty‐seven (57) operating wind
turbines. The wind turbines are located on a ridge line adjacent to the community of
Boulevard, California, at elevations ranging from approximately 3,880 to 4,550 feet above
sea level. The Tule WTs are GE model 2.3‐107 ESS, with a rated power of 2.3 MW. Figure 2
shows some of WTs at Tule Wind as seen from the Chase residence. Figure 1 shows Tule WTs
as seen from the Guy residence.
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Figure 2 GE 2.3‐107 ESS Wind Turbines at Tule Wind 1.4 Miles from Chase Residence

Figure 3 GE 2.3‐107 ESS Wind Turbines at Tule Wind 4,300 Feet from Guy Residence

According to the manufacturer’s published data, the 2.3‐107 ESS model has a nominal hub
height of 260 feet depending on site conditions, with a turbine rotor diameter of 348 feet and
three 174‐foot‐long blades. The 2.3‐107 ESS has a manufacturer‐reported cut‐in wind speed
of 6.6 mph and achieves its rated power at wind speeds in the range of 16 to 24 mph. The
manufacturer stated range of operational rpm is 5 to 14.9 rpm depending on wind conditions.
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Torrey Wind and Campo Wind Farm Projects
Two wind turbine (WT) farms, Torrey Wind, with thirty (30) WTs, and Campo Wind with
sixty (60) WTs are proposed for construction in the Boulevard area. The developer of both
projects is Terra Gen. The proposed Torrey Wind will install 4.2 MW WTs on private land.
The proposed Campo project will install 4.2 MW WTs on reservation land. Torrey Wind will
also construct a collector substation, a 230‐kV/500‐kV substation/switchyard, which will be
shared by Campo Wind and an operations and maintenance building. The zones for WT sites
for Torrey Wind have been identified13. A map of Torrey Wind is contained in Appendix E.
A map of Campo Wind is contained in Appendix F.
MEASUREMENT LOCATIONS

Kumeyaay and Tule Wind Area Residences
Both indoor and outdoor noise recordings were made at fifteen (15) residences in the
Boulevard area near the Kumeyaay Wind and Tule Wind turbines and in Jacumba Hot
Springs. Table 1 lists the addresses of the residences at which the measurements were
taken, along with the dates and times of the recordings. The area residences where
measurements were obtained are located at distances of from 4,430 feet to 8.02 miles from
the nearest wind turbine at either Kumeyaay Wind or Tule Wind. A map showing the
Kumeyaay and Tule wind area measurement locations is provided in Appendix A. Some of
the residents wished to remain anonymous and are identified as such.
Table 1 Addresses of Residences for Measurements
Resident/Owner

Address

Distance
to Closest
Wind
Turbine

Date

Recording
Start
Time1
9:54

J.&T. Morrison

2920 Ribbonwood
Road, Boulevard

1.46 miles

Nov.13
Nov.13

10:56

K.&T. Daubach

39954 Ribbonwood
Road, Boulevard

2.9 miles

Nov.13

11:58

4,430 feet

Nov.13

14:43

W.&H. Skains

R.&P. Guy

13

2810 Ribbonwood
Road, Boulevard

2975 Ribbonwood
Road, Boulevard

1.65 miles

Plot Plan - Torrey Wind, San Diego County, PDS2018-MUP-18-014-PDS-PLN, 21 June 2018.
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B.&B. Chase
Anonymous
Residence 1
Anonymous
Residence 2

M.&S. Morgan

‐‐
‐‐

2912 Ribbonwood
Road, Boulevard

J.&S. McKernan

37131 Hwy. 94,
Boulevard

M.&L. Ostrander

43477 Old Hwy 80,
Jacumba Hot Springs

Anonymous
Residence 3

A.&T. DeGroot

‐‐

2693 Paso Alto
Court, Boulevard

1.40 miles

Nov.14

9:33

1.49 miles

Nov.14

11:07

1.58 miles

Nov.14

15:16

1.50 miles

Nov.14

13:30

4.72 miles

Nov. 14

8.02 miles

Nov.15

10:33

2.91 miles

4,970 feet

Nov.15

Nov.15

16:45
9:34

11:46

R.&B. Blaisdell

2941 La Posta Circle
East, Pine Valley

3.87 miles

Nov.15

14:41

M. Strand

2235 Tierra Heights
Road, Boulevard

2.24 miles

Nov.17

8:57

D.&E. Tisdale

1

2948 Ribbonwood
Road, Boulevard

1250 Tierra Real Ln,
Boulevard

Recordings were nominally 15 to 20 minutes long

5.70 miles

Nov.15

15:36

Torrey and Campo Wind Project Boundary
To document the existing ambient, C‐weighted noise levels near the proposed Torrey Wind
and Campo Wind projects, we obtained noise recordings at locations near the proposed
boundary lines of the two projects. Table 2 indicates the Torrey Wind project boundary
ambient measurement locations, the distances to the closest existing wind turbine, dates,
and times of the recordings. Table 3 indicates the Campo Wind project boundary ambient
measurement locations, the distances to the closest wind turbine, dates, and times of the
recordings. A map showing the Torrey Wind and Campo Wind project boundary
measurement locations is provided in Figure A‐2.
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Table 2 Torrey Project Boundary ‐ Ambient Measurements

1

Location

Dist. to Closest
Existing Wind
Turbine (mi)

Date

Recording Start
Time1

Torrey PL1

1.43

Nov. 14

10:15

Torrey PL2

1.52

Nov. 14

Recordings were nominally 15 to 20 minutes long

12:10

Table 3 Campo Project Boundary ‐ Ambient Measurements
Location

Dist. to Closest
Existing Wind
Turbine (mi)

Date

Recording End
Time1

Campo PL1

7.73

Nov. 16

10:45

Campo PL3

2.68

Nov. 16

14:07

Campo PL2

1

Campo PL4

0.98
5.30

Nov. 16
Nov. 15

Recordings were nominally 15 to 20 minutes long

12:16
16:41

NOISE RECORDING METHODOLOGY
WI conducted similar noise measurements in 2013. The way sound recordings were made
are described in detail in the 2014 WI report, which is included as Appendix D. For a
discussion of the sound recording instrumentation refer to Appendix D. To record noise
samples in 2018, WI used a RION DA21 digital recorder, which provides a linear frequency
response (i.e., ±0.1% or less) to a lower frequency limit of essentially 0.1 Hz when used in the
“AC mode” (which we did). Twenty‐minute (nominal) noise recordings were made at each
location. At the residence locations recordings were made simultaneously both indoors and
outdoors at using two different microphones. This same approach was also used in the
Shirley Wind Farm study14. All measurement data reported herein are based on an analysis
of the noise recordings played back in the WIA laboratory in Emeryville, California.

14
Channel Islands Acoustics, et al, A Cooperative Measurement Survey and Analysis of Low Frequency and
Infrasound at the Shirley Wind Farm in Brown County, Wisconsin, Report No. 122412-1, December 24, 2012.
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Measurements at Residences
For measurements conducted at the residences, a microphone was set up inside each
residence mounted on a tripod at 4.5 feet above the floor, typically in the middle of the room.
The indoor recordings were made in the living room (mostly), dining room or bedroom of
the residences. Indoors, the microphone was oriented vertically and covered with a 3‐inch‐
diameter wind screen.
Figure 4 shows the microphone and windscreen mounted on a tripod inside one of the
residences.

A second microphone was set up outside of each residence. Following IEC Standard 61400‐
11, the outside microphone was rested horizontally (i.e., flush mounted) on a ½‐inch‐thick
plywood “ground board” that is 1 meter in diameter. The microphone was oriented in the
direction of the nearest visible wind turbine and the ground board was placed in a flat
location between the residence and the wind turbines. For a discussion of details of
microphone and windscreens used refer to Appendix D. Figure 4 shows the indoor
microphone on a tripod. Figure 5 shows the outdoor microphone, secondary windscreen, and
ground board outside one of the residences. Inside and outside noise signals were recorded
simultaneously to allow for correlation of interior and exterior sound levels during
subsequent analysis.

Figure 4 Microphone Inside Residence
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Figure 5 Microphone Outside Residence

Proposed Torrey Wind and Campo Wind Project Boundary Ambient Measurements
Two B&K 4193 microphones were used to obtain ambient noise measurements at locations
adjacent to the Torrey and Campo project boundaries. The microphones were powered by a
B&K Type‐5935 power supply and amplifier, with the signals recorded on a RION DA21
recorder. The same type of windscreen and ground board configuration (i.e., primary and
secondary windscreen) used for the residential recordings, were also used for the project
boundary ambient measurements.
NOISE MEASUREMENT BACKGROUND
Purpose of Measurements
The primary purpose of making the wind turbine noise measurements in 2018, which are
reported herein was to determine whether, and at what levels and under what conditions,
the Kumeyaay Wind, Tule Wind and Ocotillo Wind WTs generate ILFN, and how far the ILFN
is propagated. In light of increasing evidence in the literature that ILFN can affect and harm
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humans15,16,17,18,19, along with numerous complaints of health impacts from Boulevard
residents20 since the wind turbines near their respective residences began operating, we had
a subsidiary goal to obtain measurements that accurately show the pressure fluctuations in
the sound, so as to allow an accurate and robust analysis of the human health and
environmental impacts of the ILFN generated.
Another purpose of the current measurements was to document the existing C‐weighted,
ambient noise levels at several locations on the boundaries of the two proposed wind turbine
facilities, Torrey Wind and Campo Wind.
Noise Measurements in Presence of Wind

For a discussion of the effects of local wind on noise measurements and the analysis
procedures WI used to minimize wind effects on the measurement refer to Appendix D.
WIND TURBINE OPERATION DURING MEASUREMENTS

Video recordings were made several times during the study period to document the
operation of the wind turbines. Using the video recordings, we determined both the
rotational speed of the wind turbine rotor (Ω in rpm) and the so‐called “blade passage
frequency” (f0, also referred to as “blade passing frequency” or BPF), which is calculated in
cycles per second, where f0 = N x Ω /60, and N is the number of blades. For a three‐bladed
rotor (N = 3) the blade passage frequency is given by the equation:
�� �

�

��

.

Associated with the blade passage frequency are harmonics, which are integer multiples of
the blade passage frequency. In this study, we typically observed at least five discrete
harmonics in the measurement data. This pattern was also observed in the Shirley Wind
Farm study.
The harmonic frequencies are given by:

�� � �� � 1� � �� , ����� � � 1 .

15
Salt, A.N., T.E. Hullar, Responses of the ear to low frequency sounds, infrasound and wind turbines, Hearing
Research, 16 June 2010.
16

Salt, A.N., J.T. Lichtenhan, Reponses of the Inner Ear to Infrasound, Fourth International Meeting on Wind Turbine
Noise, Rome, Italy, April 2011.
17
Salt, A.N., J.A. Kaltenbach, Infrasound from Wind Turbines Could Affect Humans, Bulletin of Science, Technology
& Society, 31, 296-302, 2011.
18

Salt, A.N., J.T. Lichtenhan, Perception-based protection from low-frequency sounds may not be enough, Inter-Noise
2012, New York, New York, August 2012.
19
Lichtenhan, J.T., A.N. Salt, Amplitude Modulation of Audible Sounds by Non-Audible Sounds: Understanding the
Effects of Wind-Turbine Noise, Proceedings of JASA, 2013.
20

San Diego Reader, Volume 42, Number 34, August 22, 2013.
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For example, if Ω = 17 rpm, then f0 = 0.85 Hz and the frequencies of the first six harmonics (n
= 1 through 6) are: 1.7, 2.6, 3.4, 4.3, 5.1 and 6.0 Hz.

Table 4 summarizes a representative selection of the wind turbine speeds observed during
the recordings. The average rotational speed for Tule WTs was approximately 14 rpm and
for Kumeyaay WTs it was approximately 16 rpm.
Table 4 Rotational Speeds Observed for Nearest Visible Wind Turbines
Facility

Date

Location1

Time

Speed (rpm)

BPF (Hz)

Tule Wind (GE
Turbines –
rated speed of
5.0 to 14.9
rpm)

November
13

Morrison

10:59

14.5

0.72

November
14

Chase

16:03

14.4

0.72

November
13

Guy

Kumeyaay
Wind (Gamesa
Turbines –
rated speed of
9 to 19 rpm)

November
14

Guy

14:37

2 Based

13.9

0.69

15:25

16.6

0.83

10:17

1 Locations refer to where video was recorded

0.70

9:42

10:15

Chase

14.1

13.9

15.8

0.69

0.79

on observed rotor speeds during recording

Most WTs at Kumeyaay were observed to be operating from the start of recording on 11/13
through the last recording on 11/16. Approximately seven (7) Kumeyaay WT located
approximately in the center of the array of WTs were not operating for all or most of this
time period. On the morning of 11/17 it was observed that the WTs at Kumeyaay were not
operating during the time the last recording was being made.
Visual observation indicated essentially all the WTs at Tule were operating 11/13 through
11/16. On the morning of 11/17 it was observed that the WTs at Tule that were visible from
the last measurement location were not operating during the time the last recording was
being made. However, the noise measurement data from that morning would indicate that
some of the Tule WTs were operating. It is possible that only a few WTs at the northern of
Tule Wind were operating, which the noise data seems to indicate.

As far as could be discerned by visual observation the WTs at Energia Sierra Juarez were not
operating on the morning of 11/17 during the last recording. Information concerning
operation of WTs at Ocotillo indicated that on the morning of 11/17 WTs there started
operating at 7:54 am, which was just before the start of the last recording.
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METEOROLOGICAL DATA
Weather Underground21 is a source for local weather data including wind speed and
direction, temperature, precipitation, and atmospheric pressure. The closest weather
monitoring station to Boulevard is approximately 12 miles away in Campo. Weather
Underground data are archived by Meso West22 from which we obtained meteorological data
for the days of noise recordings. The hourly wind speeds are plotted in Appendix B for the
days of measurement (November 13 through 17).
On the 13th and 14th wind speeds ranged from 15 to a high of 45 mph. Starting on the morning
of the 15th wind speeds decreased. From the 13th through 6am on the 15th the wind was
primarily out of the northeast at times varying from NNE to ENE. Wind speeds decreased on
the 15th through the morning of the 17th with the wind direction primarily continuing from
the NE.
METHOD OF ANALYSIS OF RECORDED DATA

The 15 to 20‐minute recordings were subsequently analyzed in the WIA laboratory with a
Larson Davis type‐2900 2‐channel FFT analyzer. We first viewed each recorded sample in
digital strip chart format to visually locate periods of lower local wind gusts to minimize low‐
frequency wind pressure transient effects on the data. We set the FFT analyzer for 40‐Hz
bandwidth, with 400‐line and 0.1‐Hz resolution. We used linear averaging. A Hanning
window was used during a one‐ to two‐minute, low‐wind period to obtain an “energy
average” with maximum sampling overlap. We stored the results for each sample, including
autospectra, coherence, and coherent output power for both channels of data at the
residential locations (i.e., indoors and outdoors). We also obtained autospectra for the
reference locations.
Autospectra and Coherent Output Power

One of the strengths of our indoor‐outdoor sampling procedure is that it made possible the
use of what is called the “coherent output power” to minimize the effect of the low‐frequency
wind pressure transients caused by local wind gusts. For a discussion of coherent output
power and its applicability to ILFN noise measurements refer to the WI 2014 report in
Appendix D.
Sound Level Correction Due to Use of Ground Board

For a discussion of why it is not necessary to make a correction to ILFN noise measurement
data when using a ground board refer to the WI 2014 report in Appendix D.

21

https://wunderground.com

22

https://mesowest.utah.edu/

14

Torrey and Campo WT Noise
NOISE MEASUREMENT RESULTS
Plots of coherent output power are provided in Appendix C. Before reviewing the spectral
data from 2018, it is instructive to first re‐examine the spectra measured in 2013 at the Live
Oak Springs Resort when there was wind at the Kumeyaay turbines (determined from
observing the closest turbine rotating at the time), but virtually no local wind at the recording
microphone. This 2013 measurement clearly demonstrates and establishes the validity of
noise measurement results using coherent output power.
ILFN Data from 2013 ‐‐ Live Oak Springs Resort Measurements

Plots of the coherent output power spectra measured inside residences are provided in
Figures C‐1 and C‐2. Live Oak Springs Resort is somewhat sheltered from wind but has a
direct line of sight to the closest Kumeyaay wind turbine 5,950 feet away. Looking at Figure
C‐1, it is evident in the coherent output spectrum for both indoor and outdoor measurements
that the discrete frequencies predominating in the infrasound range correspond to the blade
passage frequency of the nearest wind turbine (0.8 Hz) and its first five harmonics (1.6, 2.4,
3.2, 4.1 and 4.9 Hz). A blade passage frequency of 0.8 Hz corresponds to a rotational speed
of 16 rpm. We note that the indoor levels at these frequencies are slightly higher than the
outdoor levels, an indication of possible amplification associated with the building structure.
Figure C‐2 presents the coherence of the indoor to outdoor signals. At the blade passage
frequency (0.8 Hz) and in the range of 1.6 to 5 Hz (including the first five blade passage
frequency harmonics of 1.6, 2.4, 3.2, 4.1 and 4.9 Hz), the coherence is 0.75 or greater,
indicating a strong correlation between indoor and outdoor sound levels.

A high coherence indicates that two signals are strongly correlated and contain the same
frequency content. This is what one would expect from a large rotating mechanical device
such as a wind turbine that produces a steady, tonal (periodic) sound, whereas the effects of
wind are random in time and space for signals from two different microphones, one of which
is indoors. Thus, there will in general be a low coherence associated with the wind and its
effects on the two different signals averaged over time. The correlation of the wind effects in
the indoor and outdoor signals should be weak for the random effects of the wind. Averaging
the total microphone signal over time and weighting the result by the coherence results in a
diminished contribution from the wind, because of the low coherence of the wind effects.
Inside the guest cabin at Live Oak Springs Resort, sound pressure levels in the infrasound
range measured between 45 and 49 dB. The outside sound pressure levels were somewhat
lower in the ILFN range, seeming to indicate an amplification occurring from outside to
inside, which became even more pronounced in the range of 5 to 8 Hz.
ILFN Data from 2018 Residential Measurements

There were two wind turbine facilities in 2013 and are now there are four wind turbine
facilities with a combined total of two hundred and forty‐one (241) WTs within 11 miles of
the residences at which recordings were made in 2018. Each of the current WT facilities has
an array of WTs made by a different manufacturer or installed with a different WT model.
Consequently, the WTs at each facility have different rotational speeds.
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It is not possible to simultaneously observe all the WTs at the four facilities and the rotational
speeds of individual WTs vary over time depending on local wind conditions. Furthermore,
the WTs at Kumeyaay Wind and Tule Wind operate at rotational speeds that are not too
dissimilar (i.e., about 14 and 16 rpm respectively). These factors make linkage of ILFN at
certain frequencies with a specific wind turbine facility somewhat more challenging than in
2013.

It should be clear from the discussion above that well‐defined spectral peaks at frequencies
less than 10 Hz are generally mechanically generated infrasound (IS), and at frequencies less
5 Hz the IS is obviously generated by WTs. We note that in general for large, industrial wind
turbines the highest operational speed is 20 rpm, which corresponds to a BPF of 1.0 Hz.
Consequently, peaks below 1.0 Hz are clearly BPFs of various WTs, and peaks that are
multiples of a BPF between the frequencies of 1.0 Hz and 10 Hz are harmonics of BPF,
although harmonics that appear in the spectral data are typically limited to about 5 Hz.
The turbine rotational speeds observed in 2018 for Tule Wind and Kumeyaay Wind (about
14 and 16 rpm respectively) correspond to BPFs of 0.7 and 0.8 Hz respectively. In the 2013
measurements, the Kumeyaay WTs were observed to operate at a rotational speed ranging
from 16.3 to 17.3 rpm or slightly higher than observed in 2018.

In 2013, the Ocotillo wind turbines were observed to have a wide range of rotational speeds
varying from 6.5 to 16.2 rpm. This wide range seemed to be related to the local wind
conditions, which varied significantly over the period measurements were made. Using this
information on WT rotational speeds, we can identify which WTs in 2018 are mostly like
associated with the spectral peaks in the 2018 data plots.

Plots of the coherent output power spectra measured inside residences are provided in
Figures C‐3 through C‐17. It is apparent from the data plots for the fifteen residences that
there are reoccurring spectral peaks at specific frequencies at frequencies less than 5 Hz.
Although not all the peaks occur for all the residences, where they are present, they are
present regardless of time of day or location, which is a clear indication of IS generated by
WTs.
Infrasound Data for Residences

Table 5 lists the frequencies of the infrasound (IS) peaks present in the spectral plots for each
of the fifteen residences and the WTs that generate the IS. The peaks indicated correspond
to turbine blade rotational speeds of 7.8, 9.8, 11.7, 13.7 and 17.6 rpm respectively. The
observed rotational speeds of turbines in Kumeyaay Wind and Tule Wind indicated in Table
4 above, represent a snapshot in time of a couple of WTs. They are not meant to be
representative of all to the WTs in a wind farm nor are they representative of speeds over
many hours since wind conditions change. WTs in a wind farm tend to operate at the same
rotational speed at any given time. However, it should be expected there will be some
variation in speed of any two WTs, especially where there are many WTs spread out over
some distance.
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As indicated in the column headers in Table 5, certain BPF frequencies are identified with
either Kumeyaay Wind (KWT), Tule Wind (TWT) or Ocotillo Wind (OWT). Since Ocotillo WTs
(OWT) operate over a wide range of speeds and specifically less than 10 rpm, we can
conclude that the first two frequencies (0.39 and 0.49 Hz) are most likely generated by
Ocotillo WTs as well as the third frequency (0.59 Hz). Kumeyaay WTs (KWT) and Tule WTs
(TWT) have been observed to operate over a much narrower range of speeds. The next
highest BPF (0.68 Hz) is associated with Tule Wind IS. The highest BPF (0.88 Hz) is
associated with Kumeyaay Wind since it is the closest frequency to the observed BPF shown
in Table 4.
Other than to determine if they were operating (i.e., turbine blades could be seen to be
rotating), visual observation of rotational speeds of ESJ WTs was difficult given the distance
even at the closest residence (Ostrander) to ESJ and when there was intervening terrain
between the residence measurement location and ESJ. Although clear evidence of ESJ IS was
not indicated in the measured spectral data, under other wind conditions ESJ IS may impact
the residences included in this study.
Table 5 IS Spectral Peaks Corresponding to WT BPFs
Date
13‐Nov

14‐Nov

15‐Nov
1

17‐Nov

Residence
Morrison
Skains
Daubach
Guy
Chase
Anon Res 11
Anon Res 2
Morgan
McKernan
Anon Res 3
Ostrander
DeGroot
Blaisdell
Tisdale
Strand

OWT
0.39

BPF range
Peak (Hz)
OWT
OWT
TWT
0.49

0.39

0.39
0.39
0.39
0.39
0.39

0.49

0.68
0.68
0.68

0.59
0.59

0.68

0.68
0.68

0.49

0.68

No BPF peak present, but several harmonics are (e.g., 1.46 Hz and higher)

KWT
0.88
0.88

0.88
0.88
0.88
0.88

It might be asked why all the BPF peaks don’t occur at all the locations measured if the WTs
are operating. The answer is that the distance from the measurement location to a set of
WTs, the orientation of WT blades to that location, the possible shielding provided by the
intervening terrain, and atmospheric conditions can affect the sound pressure level at a
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location. There may also be some cancellation of IS at certain frequencies emitted by
different wind turbines due to some or all these factors.

Once peaks associated with BPFs are identified it is possible to identify peaks corresponding
to their harmonics (i.e., peaks at frequencies which are integer multiples of the BPF). Any
peak that corresponds to a rotational speed greater than 20 rpm (i.e., 1.0 Hz) is clearly a
harmonic of one of the BPFs, since the highest rotational speed of the WTs in the area
(including Ocotillo and Energia Sierra Juarez) is 19 rpm. Table 6 lists the more prominent
harmonic peaks observed in the spectral plots up to a frequency of 1.6 Hz. It is not uncommon
for harmonics to be present and BPF peaks missing in the spectrum. Harmonic peaks also
tend to be more pronounced than BPF peaks.
Table 6 IS Spectral Peaks Corresponding to Harmonics of WT BPFs
Nov.
Date
13

14

15
17

OWT1

0.78

0.78

0.78
0.78

OWT2
0.98
0.98

0.98
0.98

0.98

OWT3

1.07
1.07

1.07
1.07

1.37
1.37

1.17

1.17

1.07

1.37
1.27
1.27

1.27

harmonic of 0.39 Hz (7.8 rpm)
1st harmonic of 0.49 Hz (9.8 rpm)
3 2nd harmonic of 0.39 Hz (7.8 rpm) or 1st harmonic of 0.59 Hz (11.8 rpm)
4 1st harmonic of 0.54 Hz (10.8 rpm)
5 1st harmonic of 0.64 Hz (12.8 rpm)
6 1st harmonic of 0.68 Hz (13.6 rpm)
7 2nd harmonic of 0.49 Hz (9.8 rpm)
8 3rd harmonic of 0.39 Hz (7.8 rpm)
9 2nd harmonic of 0.72 Hz (14.4 rpm)
1
2

1st

Residence
Morrison
Skains
Daubach
Guy
Chase
Anon 1
Anon 2
Morgan
McKernan
Anon 3
Ostrander
DeGroot
Blaisdell
Tisdale
Strand

Harmonic Range
Peak (Hz)
OWT4 OWT5 TWT6

OWT7
1.46
1.46
1.46
1.46

1.46
1.37
1.37
1.37

OWT8
1.56

TWT9
2.15

2.15

2.15
2.15
2.15
2.15

2.15

The peaks at 2.15 Hz are identified as the 2nd harmonic of a BPF of 0.72 Hz or 14.4 rpm even
though this BPF doesn’t appear in the spectra. Since the observed rotational speed of the
Tule WTs was on average 14, we can associate these peaks with Tule WTs.
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Table 7 lists each of the residential measurement locations, along with their distance from
the nearest wind turbine, the highest measured indoor sound pressure levels, and the
frequency of those peak sound pressure levels of ILFN and whether it corresponds to a BPF
or harmonic.
We note that during the measurement on the morning of 11/17, Ocotillo was starting to
operate. The peak at 0.39 Hz corresponds to an Ocotillo WT BPF, whereas the peak at 0.68
Hz corresponds to a Tule WT BPF. It is most likely that a few WTs at Tule were operating
during the measurements, even though the Tule WTs we could see from our last
measurement location were not operating. The sound pressure level at 0.68 Hz measured at
Strand is 35 dB, which would, given the distance to the Strand residence, be expected if only
a few Tule WTs on the northern end of the facility were operating.

The peaks at 0.98 Hz are identified as 1st harmonics corresponding to a BPF of 0.49 or 9.8
rpm. From the 2014 report this was identified with Ocotillo WTs. It was also observed in
2013 as noted above that not all Ocotillo WTs operate at the same rotational speed at the
same time. The operational speed of individual WTs depends on their location and the local
wind conditions, which may vary. Consequently, the highest IS level of 66 dB measured in
2018 is most likely generated by Ocotillo Wind WTs.
Table 7 Summary of Wind Turbine IS Inside Residences
Residence
Morrison
Skains

Daubach

Distance1

Frequency
(Hz)

Rotor Rotational
Component

11 miles

62

0.78

1st Harmonic OWT

12 miles

63

0.98

1st Harmonic OWT

11 miles

Guy

4,430 feet

Anon Res 1

1.7 miles

Morgan

1.6 miles

Chase

Anon Res 2
McKernan

Anon Res 3

Peak

Highest Sound
Pressure Spectrum
Level Indoors2,3

63

0.98

59

2.15

2nd Harmonic TWT

2.15

2nd Harmonic TWT

2.15

2nd Harmonic TWT

11 miles

66

0.98

1.5 miles

48

2.15

4.7 miles
11 miles

52
53

49

0.88

47

0.78
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Ostrander

8.0 miles

50

0.68

Blaisdell

3.87 miles

63

0.88

Strand

6.4 miles4

35

0.68

DeGroot
Tisdale

4,970 feet
16 miles

61

0.88

49

0.98

BPF TWT

BPF KWT

BPF KWT

1st Harmonic OWT
BPF TWT

Distance to the closest wind turbine in WT farm associated with highest spectral peak
Decibels (re: 20 μPa)
3 All data are coherent output power sound levels
4 Estimate
1
2

In summary, putting aside the measurement on 11/17, the sound pressure level of the
dominant peaks of the infrasound measured in 2018 were in the range of 47 to 66 dB. On the
17th the levels measured at Strand residence were considerably lower (i.e., 35 dB), because
no Kumeyaay WTs were operating and only a few of the most distant Tule Wind WTs along
with a few Ocotillo WTs were likely operating. It is important to note again that the measured
levels of IS only represent the wind conditions which existed at the time of the recordings.
Higher wind speeds exist at times and typically generate higher levels of IS.
Low Frequency Noise Data for Residences

Several residents stated that they are bothered most noticeably in the evening and night by
a low frequency rumble that is generated by the WTs. Some of the residents describe the
noise they hear as being like noise from jets flying overhead that never land. One property
owner reported losing two tenants to the disturbance from turbine noise. We note that all
our 2018 measurements were conducted during the day. LFN may not be as pronounced in
the measured spectra as it would be at night.
Low frequency noise occurs in the range of 20 to 100 Hz. We see examples of LFN in the
spectra from both 2013 and 2018. There is a substantial peak at 27 Hz in the LOSR cabin
measurements from 2013 in Figure C‐1 in Appendix C. There were also other peaks in the
spectra from 2013, that can be seen in Appendix C. For example, at one on the Kumeyaay
Wind reference measurement locations in 2013, there was a substantial peak at 34 Hz. At
the Guy residence in 2018, we see in Figure C‐18 a very substantial peak at 20.4 Hz.
Amplitude Modulation Noise Levels for Tule Wind

While WI was making recordings, several of the residents commented on what they
characterized as a “whooshing” sound from the WTs that bothered them. Wilson Ihrig
noticed this sound at several of the measurement locations in the Ribbonwood Road area. It
was most pronounced at the Guy residence, the closest measurement to the Tule WTs. An
analysis of the Guy residence recording clearly indicates amplitude modulation (AM).
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The phenomenon of AM has been identified and documented by others (e.g., 23,24,25) in the past
although all do not use the same descriptive labels. Stigwood, et. al, discuss two types of
amplitude modulation, “lashing” and “thumping”, where the former is centered around 125
Hz and the latter around 315 Hz. Others have referred to AM as a “swishing” sound.
Regardless of the onomatopoetic label used, AM is the fluctuation of sound, in this case air
flow turbulence noise generated at the WT blades’ trailing edge25, modulated (changing
sound level) at the frequency of the BPF.
Cooper defines “excessive modulation” as a peak‐to‐peak variation of 4 (dBA) or more and
that such situation would require a 5‐dBA penalty to the measured level. Oerlemans indicates
the AM from one blade may be up to 5 dB, but that the effective sound level variation will be
much smaller because of the summation of the noise from three (3) blades. Oerlemans
defines what he calls “enhanced amplitude modulation,” which are swish amplitudes that
vary by more than that predicted by a standard swish model (i.e., 6 dB).

Kim, et.al.26 have developed a noise prediction model for amplitude modulation from large
WTs. The authors’ noise model predicts that the overall sound pressure level is greatest on‐
axis (in the direction of the turbine rotor, which is the direction that the wind is blowing) and
that the amount (or depth) of modulation is greatest in the plane of the turbine blades
(perpendicular to the rotor). Their prediction is that the modulation depth is by from 1 to 3
dB greater in a stable atmosphere, which can have a greater wind gradient than in an
unstable atmosphere. From their prediction model, Kim et.al. conclude that amplitude
modulated, wind turbine noise can be perceived up to 1 mile away, which implies residents
living up to this distance and possibly further may feel annoyance due to the perception of
amplitude modulation.
We analyzed a sample of recorded noise from the Guy locations. Figure C‐18 shows the 1/3‐
octave filtered levels (dB) of the same sample. Although there is AM at 160, 200 and 250 Hz,
the strongest AM is at 200 Hz. At 200 Hz the AM ranges from 8 to 11 dB. If we consider the
A‐wtd level variation as shown in Figure C‐19, ranges from 3 to 9 dBA with the typical
variation of from 5 to 6 dBA. Consequently, under either definition (Cooper or Oerlemans)
of the amount of AM, the measured level at the Guy residence would be considered excessive.

23
Stigwood, M., S. Large, and Duncan Stigwood, Audible amplitude modulation – results of field measurements and
investigations compared to phyco-acoustical assessment and theoretical research, 5th International Conference on Wind
Turbine Noise, Denver, 28-30 August 2013.
24
Cooper, S., Hiding wind farm noise in ambient measurements – Noise floor, wind direction and frequency
limitations, 5th International Conference on Wind Turbine Noise, Denver, 28-30 August 2013.
25
Oerlemans, S., An explanation of enhanced amplitude modulation of wind turbine noise, report for the National
Aerospace Laboratory, July 2011.
26
Lee, Seunghoon, H. Kim, Kyutae Kim, and Soogab Lee, Perception of amplitude-modulated noise from wind
turbines, 17th International Congress on Sound and Vibration, Cairo, 18-22 July 2010.
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Ambient Noise Data for Torrey and Campo Project Boundaries
The Use Permit for Torrey Wind is contingent on the project complying with a San Diego
County Zoning Ordinance related to large wind turbines27. The ordinance states: “the C‐
weighted sound level from each large wind turbine while operating does not exceed the
Residual Background Sound Criterion for Wind Energy Facilities by more than 20 decibels as
both sound levels are measured at the lot line on which the turbine is located.”

The residual background sound level (L90) is defined as “the sound level exceeded for 90
percent of the total measurement period as described in the current edition of Quantities and
Procedures for Description and Measurement of the Environmental Sound by the American
National Standards Institution. When C‐weighted, the L90 is denoted LC90.
Recorded samples of ambient noise were analyzed to obtain C‐weighted levels. Table 8 list
the measured, LC90 noise levels.

Table 8 Torrey and Campo Project Boundary, C‐weighted Ambient Noise Levels
Location

Nearest Address

Torrey PL2

Anon. Residence 2

Campo PL1

35876 Shockey Trail (no cars)

43.7

Campo PL3

Hwy 94 at Shasta Way

38.6

Torrey PL1
Campo PL1
Campo PL2
Campo PL4

LC90 (dBC)

2948 Ribbonwood Rd

51.4

35876 Shockey Trail (one car)

Near 37573 Old Hwy 80

1250 Tierra Hts.

51.2

48.2
46.0
40.6

DISCUSSION OF RESULTS

It is clear from the measured noise data obtained that there is significant wind turbine‐
generated IS and there are approximately 240 wind turbines in the area at the Kumeyaay,
Tule, Ocotillo and Energia Sierra Juarez facilities. This was to be expected as it has been
documented by others such as in the Falmouth noise study, the Shirley Wind Turbine study,
and by Epsilon Associates.28 And indeed the measured ILFN levels near Kumeyaay and Tule
wind turbine facilities are similar to those measured in previous studies after accounting for
the proximity of the measurements to a wind turbine and the total number of the wind
turbines in the facility.
27

28

Subsection 6952.c.5.f(b) of the San Diego Zoning Ordinance.
Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.
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Both the Falmouth and Shirley wind turbine noise studies were conducted to investigate
whether and at what levels the subject wind turbines (the turbines in Falmouth,
Massachusetts, and those in the Shirley Wind Project in Brown County, Wisconsin) produce
IS, and whether that IS was contributing to the significant health and other impacts reported
by nearby residences. In some cases, the impacts were so severe that residents abandoned
their homes. Both studies found high levels of wind turbine‐generated IS at numerous
nearby residences that correlated with residents’ reported impacts.
In 2017 a Superior Court Judge in a case29 involving noise generated by WTs in Falmouth
Massachusetts found for the defendants “that the operation of the town’s wind turbines and
the consequent sound emissions constitute a substantial and unreasonable interference with
the Funfars’ enjoyment of their property and constitute a nuisance.” Brown County Board of
Health (Falmouth, Massachusetts) approved a motion30 that stated: “To declare the Industrial
Wind Turbines at Shirley Wind project in the town of Glenmore, Brown County, WI, a human
health hazard for all people (residents, workers, visitors, and sensitive passersby) who are exposed
to infrasound/low-frequency noise and other emissions potentially harmful to human health”.
Human health impacts from wind turbines had been reported previously in several countries
with large wind facilities in proximity to residences. But these impacts were often attributed
to certain individuals’ aversion to the presence of a large industrial facility constructed in
what was previously a quiet rural setting. Scientific understanding has developed
significantly since then demonstrating the potential for annoyance and physiological effects
of ILFN from WTs.

The data presented herein represent the conditions of measurement during the study and do
not necessarily represent maximum noise conditions produced by the Kumeyaay, Tule,
Ocotillo and Energia Sierra Juarez facilities. Higher wind speeds generally produce higher
overall noise levels and higher levels of IS.
POTENTIAL EFFECTS OF TULE WIND AND CAMPO WIND PROJECTS

Both Torrey Wind and Campo Wind if implemented would install larger wind turbines (i.e.,
4.2 MW) than those in Kumeyaay Wind (2.0 MW) and Tule Wind (2.3 MW). As Moller and
Pedersen31 have demonstrated, larger wind turbines are expected to produce higher levels
of LFN than wind turbines in the 2.0 MW range. The authors also show that it should be
expected that the LFN will shift down in frequency with larger WTs.

The Torrey Wind WT sites have already been designed. A map of Torrey Wind is contained
in Appendix E. The zones for WT sites for Campo Wind are indicated in the map in Appendix
F. Some of the proposed sites for WTs at Torrey Wind and the zones for WT sites will be
29
Town of Falmouth (Plaintiff) v. Falmouth Zoning Board of Appeals and Matthew McNamara, Patricia Johnson,
Kenneth Forman, Edwin Zylinski, David Haddad and Mark Cool as members of the Falmouth Zoning Board of
Appeals and Barry Funfar and Diane Funfar (Defendants), 20 June 2017.
30

Proceedings of the Brown County Board of Health Meeting, Tuesday, October 12, 2014.

31
Moller, H. and Christian Sejer Pedersen, Low-frequency noise from large wind turbines, Journal of the Acoustical
Society of America, p.3727-3744, 129(6), June 2011.
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much closer than the existing Tule Wind and Kumeyaay Wind WTs to the Guy, Chase,
Morrison and Morgan residences as well as other residences in the area. Although actual WT
sites have not yet been proposed for Campo it is conceivable that they will be much closer to
residences than the Kumeyaay WTs. An example of this is the DeGroot residence and a
neighboring residence that could be only hundreds of feet from a Campo WT site.

The Morrisons are considering moving out at great expense due to the current health
problems that he and his wife say they are suffering that they attribute to operation of the
Kumeyaay Wind and Tule Wind WTs. Tule Wind seems to bother them the most. Other
residents indicated they suffer from negative impacts due to ILFN, which effects are greater
at night. This phenomenon of increased nighttime effects has been documented in other
studies32,33,34.
NOISE METRICS FOR MEASURING ILFN

There are several noise metrics which are used to quantify environmental noise levels. The
most common metric is A‐weighting (A‐wt). The A‐wt curve is shown in Figure 6. The A‐wt
metric is intended to approximate the loudness sensitivity of the human ear for common
environmental sounds in the range of 20 to 20,000 Hz. A‐wt at 1 Hz is ‐149 dB. Hence a noise
limit based on A‐wt would not be appropriate to address ILFN, a major component of which
is infrasound below 20 Hz.
A noise metric sometimes used when there is low frequency noise is the C‐weighting (C‐wt).
While the C‐wt metric does attempt to address low frequency noise better than A‐wt, it would
also not be appropriate for quantifying infrasound, since it still strongly de‐emphasizes
sound at frequencies below 20 Hz as shown in in Figure 6. C‐wt at 1 Hz is ‐52.5 dB.
One noise metric recently used to quantify ILFN is G‐weighting (G‐wt). The G‐wt measure
has been used in Europe. G‐wt would certainly be a more representative measure of ILFN
than either the A‐ wt or the C‐ wt metrics, but as shown in Figure 6 it too de‐emphasizes the
very low frequency infrasound by ‐40 dB at 1 Hz.

32

Leventhall G, Pelmear P, Benton S. A review of published research on low frequency noise and its effects. London:
Report for Department for Environment, Food and Rural Affairs; 2003.
33
Bakker RH, Pedersen E, van den Berg GP, Stewart R, Lok W, Bouma J. Impact of wind turbine sound on annoyance,
self-reported sleep disturbance and psychological distress. Sci Total Environ. 2012; 425:42–51.
34

Pedersen E. Health aspects associated with wind turbine noise-results from three field studies. Noise Control Eng.
J. 2011; 59:47–53.
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Figure 6 A, C and G Spectral Weighting Curves
CONCLUSIONS

The results of this study conclusively demonstrate that both the Kumeyaay Wind and Tule
Wind facilities’ wind turbines generate infrasound at residential locations up to 8 miles away
based on the current measurements. Ocotillo Wind infrasound from wind turbines 11 to 12
miles away from Boulevard and Jacumba Hot Springs were measured at levels as high as 66
dB. The current data indicates that there is also significant low frequency noise in the range
of 20 to 34 Hz. The measurement results also show excessive amplitude modulation of wind
turbine noise. Although Energia Sierra Juarez Wind turbine‐generated IS was not detected in
the current measurements, under different wind conditions (wind direction and speed), high
levels of infrasound from those wind turbines could impact the residences in the current
study.
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Autospectrum: The autospectrum is the narrow band, energy average sound
pressure level spectrum (in dB) measured for a specific time interval.
Amplitude modulation: periodic fluctuation of audible noise.
Coherence: The spectral coherence is a statistic that can be used to examine the
relation between two signals or data sets. It is commonly used to estimate the power
transfer between input and output of a linear system. If the signals are ergodic, and
the system function linear, it can be used to estimate the causality between the input
and output.
Cross‐spectrum: In time series analysis, the cross‐spectrum is used as part of a
frequency domain analysis of the cross correlation or cross covariance between two
time series.
Cycles per second: A unit of frequency, same as hertz (Hz).
Decibel (dB): A unit of level which denotes the ratio between two quantities that are
proportional to power; the number of decibels is 10 times the logarithm (to the base
10) of this ratio. For sound, the reference sound pressure is 20 micro‐Pascals.
FFT (fast Fourier transform): An algorithm to compute the discrete Fourier
transform and its inverse. A Fourier transform converts time to frequency and vice
versa; an FFT rapidly computes such transformations.
ILFN: Infrasound and low frequency noise.
IS: Infrasound at frequencies lower than 20 Hz.
LFN: Low frequency noise at frequencies between 20 and 100 Hz.
Noise level: The sound pressure energy measured in decibels.
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Figure A ‐ 1 Residential Measurement Locations
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Figure A ‐ 2 Torrey Wind and Campo Wind Boundary, Ambient Noise Measurement Locs
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Figure B ‐ 1 Wind Speed for Boulevard Area 11/13/18
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Figure B ‐ 2 Wind Speed for Boulevard Area 11/14/18
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Figure B ‐ 3 Wind Speed for Boulevard Area 11/15/18
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Figure B ‐ 4 Wind Speed for Boulevard Area 11/16/18
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Figure B ‐ 5 Wind Speed for Boulevard Area 11/17/18
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Figure C ‐ 4 Skains Residence
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Figure C ‐ 5 Daubach Residence
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Figure C ‐ 6 Guy Residence
38

Torrey and Campo WT Noise
80

Chase Residence ‐‐ 9:33 am 11/14/18

Sound Pressure Level ‐‐ dB re 20 microPascals

70

KWT BPF
OWT BPF

60

50

40

30

20

10

0.1

1

Frequency ‐‐ Hz

Figure C ‐ 7 Chase Residence
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Figure C ‐ 8 Anonymous Residence 1
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Figure C ‐ 9 Anonymous Residence 2
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Figure C ‐ 10 Morgan Residence
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Figure C ‐ 11 McKernan Residence
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Figure C ‐ 12 Anonymous Residence 3
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Figure C ‐ 13 Ostrander Residence
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Figure C ‐ 14 DeGroot Residence
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Figure C ‐ 15 Blaisdell Residence
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Figure C ‐ 16 Tisdale Residence
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Figure C ‐ 17 Strand Residence
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EXECUTIVE SUMMARY
Noise measurements were obtained for wind turbines (WTs) at the Kumeyaay Wind Farm
(Kumeyaay Wind) and Ocotillo Wind Energy Facility (Ocotillo Wind or OWEF) between April
28 and April 30, 2013. This report conclusively documents the presence of infrasound and low
frequency noise (ILFN) generated by the two facilities’ wind turbines at residential and other
locations up to 6 miles from the wind turbines.
It is clear from the measured noise data obtained from Kumeyaay and Ocotillo facilities that
there is significant wind turbine-generated ILFN. This was to be expected as it has been
documented by others such as in the McPherson noise study, the Shirley Wind Turbine study,
and by Epsilon Associates.1 And indeed the measured ILFN levels near Kumeyaay and Ocotillo
wind turbine facilities are similar to those measured in previous studies after accounting for the
proximity of the measurements to a wind turbine and the total number of the wind turbines in the
facility.
Both the McPherson and Shirley wind turbine noise studies were conducted to investigate
whether and at what levels the subject wind turbines (the turbines in Falmouth, Massachusetts,
and those in the Shirley Wind Project in Brown County, Wisconsin) produce ILFN, and whether
that ILFN was contributing to the significant health and other impacts reported by nearby
residences. In some cases, the impacts were so severe that residents abandoned their homes.
Both studies found high levels of wind turbine-generated ILFN at numerous nearby residences
that correlated with residents’ reported impacts.
Human health impacts from wind turbines had been reported previously in several countries with
large wind facilities in proximity to residences. But these impacts were often attributed to certain
individuals’ aversion to the presence of a large industrial facility constructed in what was
previously a quiet rural setting. Scientific understanding has developed significantly since then.
Recent research and investigations into human response to ILFN seem to provide strong evidence
of a cause and effect relationship. In particular the work of Salt, et al.2 has made a clear case for
perception of ILFN below the threshold of hearing as defined by ISO 389-7 which is related to
the response of the ear’s inner hair cells (IHC). Salt has demonstrated that it is possible for the
ears’ outer hair cells (OHC) to respond to ILFN at sound pressure levels that are much lower than
the IHC threshold. Salt has reported that ILFN levels (levels commonly generated by wind
turbines nearby residences) can cause physiologic changes in the ear.3 Salt and Kaltenbach
“estimated that sound levels of 60 dBG will stimulate the OHC of the human ear.”4

1

Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.

2

Alec Salt, and J. Lichtenhan, Perception based protection from low-frequency sounds may not be enough,
Internoise 2012, August 2012.
3

Alec Salt, and J.A. Kaltenbach, “Infrasound from Wind Turbines Could Affect Humans,” Bulletin of Science,
Technology and Society, 31(4), pp.296-302, September 12, 2011.

4

Ibid., p. 300, “As discussed below, G-weighting (with values expressed in dBG) is one metric that is used to
quantify environmental noise levels. While it is a more accurate measure of ILFN than most other metrics, Gweighting still de-emphasizes infrasound.”
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Furthermore, Matsumoto et al.5 have demonstrated in a laboratory setting that humans can
perceive ILFN at sound pressure levels below the IHC threshold when the noise is a complex
spectrum (i.e. contains multiple frequency components). From this laboratory research it was
clearly demonstrated that humans can perceive sound pressure levels that are from 10 to 45
decibels (dB) less than the OHC threshold in the ILFN range. In fact, the Matsumoto thresholds
clearly follow the OHC threshold down to the frequency below which the two diverge. The
Matsumoto thresholds are lower than the OHC thresholds at frequencies below the point at which
they diverge.
These studies and more recent studies demonstrate that wind turbines (specifically wind turbinegenerated ILFN) have the potential to not only annoy humans, but harm them physiologically.
The data presented herein represent the conditions of measurement during the study and do not
necessarily represent maximum noise conditions produced by the Kumeyaay and Ocotillo
facilities. Higher wind speeds generally produce higher noise levels in particular higher ILFN.
This is clearly demonstrated in the Ocotillo data when comparing the daytime and nighttime
levels.
INTRODUCTION
As requested, Wilson, Ihrig & Associates (WIA) performed noise measurements in the vicinity
of the Kumeyaay Wind Farm, located on the Campo Indian Reservation near Boulevard,
California. We also took similar measurements in the vicinity of the Ocotillo Wind Energy
Facility located near Ocotillo, California. The purpose of the measurements was to determine
whether, and at what levels and under what conditions, the Kumeyaay Wind and Ocotillo Wind
turbines generate ILFN6, and how far the ILFN is propagated. A subsidiary goal was to
accurately show the pressure fluctuations in the sound, so as to allow an accurate and robust
analysis of the human health and other environmental impacts of the ILFN generated.
Between April 28 and April 30, 2013, we recorded noise samples at numerous residential and
reference locations near each wind turbine facility. The wind turbines at both facilities were
operating the entire time during which we took our noise measurements. Although it would have
been our preference to also measure ambient noise conditions with all wind turbines taken out of
operation, turbine operation was out of our control. In any event, even without measurements of
the ambient noise sans wind turbines, we successfully measured and isolated wind turbinegenerated noise.
Through a spectral analysis of the noise recordings, we obtained sound pressure level data
demonstrative of the wind turbine-generated ILFN. In this report, we discuss the manner in
which the data were obtained and present and analyze the study results.

5

Yasunao Matsumoto, et al, An investigation of the perception thresholds of band-limited low frequency noises;
influence of bandwith, published in The Effects of Low-Frequency Noise and Vibration on People, Multi-Science
Publishing Co. Ltd.
6

Infrasound is defined as sound at frequencies less than 20 Hz. The focus of this report is frequencies less than 40
Hz, which includes low frequency sound as well.
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WIND TURBINE DETAILS
Kumeyaay Wind Farm
Kumeyaay Wind is owned by Infigen Energy of Australia and operated by Bluarc Management
of Texas, on 45 acres of land on the Campo Indian Reservation in southeastern San Diego
County.7 The nearest community outside of the tribal land is Boulevard, California. Currently
there are 25 wind turbines operating at this facility. The wind turbines are located on a northsouth ridge (Tecate Divide) at elevations ranging from 4,200 to 4,600 feet. The turbines started
generating power in December 2005.
Kumeyaay Wind’s turbines are Gamesa model G87X-2.0, with a rated power of 2.0 megawatts
(MW). According to the manufacturer’s published data, the G87X-2.0 has a hub height (height
of the nacelle, which houses the gearbox, transmission and generator) that can vary from 217 to
325 feet depending on site conditions. The manufacturer also represents that the turbine has a
rotor diameter of 283 feet, with three 138-foot-long, adjustable pitch blades. According to
Councilman Miskwish the hub height of the Kumeyaay Wind turbines is typically 228 feet, and
the blades are 145 feet long. Figure 1 shows some of the wind turbines.
The G87-2.0 model has a reported cut-in wind speed of 8.9 mph (5 mph according to former
Campo tribal Councilman Miskwish, a.k.a. Michael Connolly) and achieves its rated (max)
power generation at about 31 mph. The operational speed of the turbines is reported by the
manufacturer to be in the range of 9 to 19 revolutions per minute (rpm) depending on wind
conditions.

Figure 1 Wind Turbines at Kumeyaay Wind

7

“Kumeyaay Wind Energy Project,” PowerPoint presentation by Councilman Michael Connolly Miskwish, Campo
Kumeyaay Nation, November 30, 2008., available here:
http://www.certredearth.com/pdfs/Presentations/2007/KumeyaayWindEnergyProjectCampoKumeyaayNation.pdf
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Ocotillo Wind Energy Facility
The Ocotillo Wind facility is owned and operated by Pattern Energy, on 10,200 acres of federal
land located in southwestern Imperial County and managed by the United States Bureau of Land
Management (BLM). Ocotillo Wind currently has 112 operating wind turbines. The wind
turbines are located on the desert floor adjacent to the community of Ocotillo, California, at
elevations ranging from approximately 300 to 1,400 feet above sea level. The Ocotillo Wind
turbines are Siemens model SWT-2.3-108, with a rated power of 2.3 MW. Figure 2 shows some
of Ocotillo Wind’s turbines.
According to the manufacturer’s published data, the SWT-2.3-108 model has a nominal hub
height of 260 feet depending on site conditions, with a turbine rotor diameter of 351 feet and
three 172-foot-long blades. The SWT-2.3-108 has a manufacturer-reported cut-in wind speed
between 6.6 and 8.9 mph and achieves its rated power at wind speeds between 24 and 27 mph.
The operational speed of the turbines reported by the manufacturer is in the range of 6 to 16 rpm
depending on wind conditions.

J-99
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Figure 2 Wind Turbines at Ocotillo Wind
MEASUREMENT LOCATIONS
Kumeyaay Wind-Area Residences
Both indoor and outdoor noise recordings were made at six residences in the Boulevard area near
the Kumeyaay Wind turbines.
Table 1 lists the addresses of the residences at which the measurements were taken, along with
the dates and times of the recordings. A map showing the Kumeyaay Wind-area measurement
locations is provided in Appendix A.
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Table 1 Addresses of Residences Used in Kumeyaay Measurements
Distance to
Closest
Wind
Turbine

Date

Recording
Start Time

Recording
End Time1

Off of Crestwood,
Campo Indian
Reservation

2,960 feet

April 28

16:02

16:22

April 30

11:00

11:20

G. Thompson

33 Blackwood
Road, Manzanita
Indian Reservation

2,880 feet

April 28

18:47

19:07

R. Elliott

25 Crestwood Road,
Manzanita Indian
Reservation

4,330 feet

April 28

17:30

17:50

D. Bonfiglio

40123 Ribbonwood
Road, Boulevard

2.9 miles

April 29

9:15

9:35

K. Oppenheimer

39544 Clements
Street, Boulevard

1.6 miles

April 30

15:11

15:31

M. Morgan

2912 Ribbonwood
Road, Boulevard

1.7 miles

April 30

16:15

16:35

D. Tisdale

Morning Star
Ranch, San Diego
Co.

5.7 miles

April 30

13:45

14:05

Resident/Owner
D. Elliott

1

Address

Recordings were nominally 20 minutes long

The Kumeyaay Wind-area residences at which we took measurements are located at distances of
2,880 feet to 5.7 miles from the nearest wind turbine at Kumeyaay Wind Farm. Additional
recordings were made at two reference locations, which were closer to the wind turbines than the
residential locations, as shown below in Table 2.
A recording was also obtained at the Tisdale ranch located 5.7 miles from the nearest wind
turbine (see Table 1 above). The purpose of this recording was primarily to document existing
ambient conditions; however, even at that great distance, analysis of the data indicates the
presence of noise generated by the existing turbines.
A recording was also made at one of the guest cabins at the Live Oak Springs Resort. The
purpose of this latter measurement was to obtain noise recordings in a condition with essentially
no “local wind.” By no local wind, it is meant that the wind at the microphone was either very
light or non-existent even though there was wind at the wind turbine level, which was confirmed
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by observing the closest wind turbine rotating, thus providing a sample of wind turbine noise that
was minimally affected by wind on the microphone. This latter recording was made at 10:10 pm
on April 28. Cabin #2 at Live Oak Springs Resort is 5,950 feet from the nearest wind turbine.
Kumeyaay Reference Noise Measurements
To more fully document wind turbine-generated noise levels and spectra, we took noise
measurements at locations closer to the subject wind turbines than the residences used in this
study. Two reference locations were used near Kumeyaay Wind. Table 2 indicates the locations,
distances to the closest wind turbine, dates and times of the reference recordings.
Table 2 Reference Locations for Kumeyaay Wind

Location

Distance to
Closest Wind
Turbine (feet)

Date

Recording
Start Time

Recording
End Time1

Kumeyaay (K-R1)

2,040

April 28

15:58

16:18

Kumeyaay (K-R2)

930

April 30

11:00

11:20

1

Recordings were nominally 20 minutes long

The recording on April 28 at 10:00 pm at Live Oak Springs Resort (K-LOSR) also serves as a
reference measurement.
Ocotillo Wind-Area Residences
Recordings were made at three Ocotillo residences near the Ocotillo Wind turbines. Table 3 lists
the addresses of the residences at which the measurements were taken, along with the dates and
times of recordings. A map showing the Ocotillo Wind-area measurement locations is provided
in Appendix A.
Table 3 Addresses of Residences Used in Ocotillo Measurements

Resident/Owner
J. Pelly

P. Ewing

Distance to
Closest
Wind
Turbine

1362 Shell Canyon
Road, Imperial
County

3,220 feet

98 Imperial
Highway, Ocotillo

3,590 feet

Address

Date

Recording
Start Time

Recording
End Time1

April 29

11:22

11:42

20:00

20:20

12:32

12:52

21:00

21:20

April 29
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1

7

1164 Seminole
Avenue, Ocotillo

Kumeyaay and Ocotillo WT Noise

1.2 miles

April 29

13:42

14:02

22:20

22:40

Recordings were nominally 20 minutes long

The Ocotillo Wind-area residences at which we took measurements are located at distances of
3,220 feet to 1.2 miles from the closest wind turbine at Ocotillo Wind. We also made
measurements at three reference locations closer to the wind turbines, as shown in Table 4 below.
Ocotillo Reference Noise Measurements
We used three reference locations near Ocotillo Wind. Table 4 lists the locations, distance to the
closest wind turbine, dates and times of the reference recordings.
Table 4 Reference Locations for Ocotillo

Location

Distance to
Closest Wind
Turbine (feet)

Date

Recording
Start Time

Recording
End Time1

Ocotillo (O-R1)

1,540

April 29

11:19

11:39

20:00

20:20

13:44

14:04

21:30

21:50

22:08

22:28

Ocotillo (O-R2)

Ocotillo (O-R3)
1

1,470

2,100

April 29

April 29

Recordings were nominally 20 minutes long

NOISE RECORDING METHODOLOGY
We made all of the noise recordings with Brüel and Kjaer (B&K) type-4193, ½-inch, pressurefield microphones, which are specifically designed for infrasound measurement and provide a
linear response from 0.07 cycles per second (Hz) to 20,000 Hz. A B&K type-UC-0211 adapter
was used to couple the microphones to a B&K type-2639 preamplifier, providing a linear
frequency response down to 0.1 Hz for the microphone/adaptor/preamplifier system. All
recordings were calibrated with B&K type-4230 calibrators, which are checked and adjusted with
NIST traceable accuracy with a B&K type-4220 pistonphone in the WIA laboratory in
Emeryville, California.
We recorded all the noise samples with a TEAC LX10, 16-channel digital recorder, which
provides a linear frequency response (i.e., ±0.1% or less) to a lower frequency limit of essentially
0.1 Hz when used in the “AC mode” (which we did). Twenty minute (nominal) noise recordings
were made at each location. Using two different microphones, recordings were made
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simultaneously both indoors and outdoors at each subject residence. This same approach was
also used in the Shirley Wind Farm study8.
Using a third microphone and another recorder (SONY PCM D-50 digital recorder), recordings
were made at reference locations closer to the wind turbines while the residential recordings were
in progress. The frequency response of this third system is linear down to a frequency of 1.4 Hz,
being limited by the SONY recorder.
For several of the residential and reference locations, recordings were repeated at a different time
and/or date. All measurement data reported herein are based on an analysis of the noise
recordings played back in the WIA laboratory.
Residence Location Measurements
For measurements conducted at the residences, a microphone was set up inside each residence
mounted on a tripod at 4.5 feet above the floor, typically in the middle of the room. The indoor
recordings were made in either the living room (mostly) or dining room of the residences.
Indoors, the microphone was oriented vertically and covered with a 7-inch-diameter wind screen.
Figure 3 shows the microphone and windscreen mounted on a tripod inside one of the residences.
A second microphone was set up outside of each residence. Following IEC Standard 61400-11,
the outside microphone was rested horizontally (i.e., flush mounted) on a ½-inch-thick plywood
“ground board” that is 1 meter in diameter. The microphone was oriented in the direction of the
nearest visible wind turbine and the ground board was placed in a flat location between the
residence and the wind turbines.
Also following IEC 61400-11, wind effects on the outdoor microphone were reduced using both
a hemispherical 7-inch-diameter primary windscreen placed directly over the microphone, and a
hemispherical 20-inch-diameter secondary windscreen placed over the primary windscreen and
mounted on the ground board. The microphone and primary windscreen were placed under the
center of the secondary windscreen.
The primary windscreen was cut from a spherical, ACO-Pacific foam windscreen with a density
of 80 pores per inch (ppi). The secondary windscreen was constructed by WIA using a wire
frame covered with ½ inch open wire mesh. A one-inch-thick layer of open cell foam with a
density of 30 ppi was attached to the wire mesh. Figure 4 shows the outdoor microphone,
secondary windscreen, and ground board outside one of the residences.
Both microphones used at the residences were powered by B&K type-2804 power supplies, with
signals amplified by a WIA type-228 multi-channel measurement amplifier, and recorded on a
TEAC LX10 16-channel digital data recorder. Inside and outside noise signals were recorded
simultaneously to allow for correlation of interior and exterior sound levels during analysis.

8

Channel Islands Acoustics, et al, A Cooperative Measurement Survey and Analysis of Low Frequency and
Infrasound at the Shirley Wind Farm in Brown County, Wisconsin, Report No. 122412-1, December 24, 2012.
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Figure 3 Microphone Inside Residence
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Figure 4 Microphone Outside Residence



10

Kumeyaay and Ocotillo WT Noise

Reference Location Measurements
A third B&K 4193 microphone was used to obtain simultaneous reference measurements at
locations closer to the wind turbines during each of the residential measurements. This third
microphone was powered by a B&K type-5935 power supply and amplifier, with the signal
recorded on a Sony type PCM D-50 recorder. The same windscreen and ground board
configuration (i.e., primary and secondary windscreen) used for the residential recordings, was
also used for the reference locations. Reference measurements were obtained at different
locations at each of the two facilities. Figure 5 shows the microphone, ground board and
secondary windscreen at one of the reference measurement locations in Ocotillo.
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Figure 5 Reference Location O-R2 with Microphone, Ground Board and Windscreen
NOISE MEASUREMENT BACKGROUND
Purpose of Measurements
The primary purpose of making the wind turbine noise measurements reported herein was to
determine whether, and at what levels and under what conditions, the Kumeyaay Wind and
Ocotillo Wind turbines generate ILFN, and how far the ILFN is propagated. In light of
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increasing evidence in the literature that ILFN can affect and harm humans9 10 11 12 13, along with
numerous complaints of health impacts from both Boulevard- and Ocotillo-area residents14 since
the wind turbines near their respective residences began operating, we had a subsidiary goal to
obtain measurements that accurately show the pressure fluctuations in the sound, so as to allow
an accurate and robust analysis of the human health and environmental impacts of the ILFN
generated.
Noise Measurements in Presence of Wind
Some atmospheric pressure fluctuations are oscillatory in nature, whereas others are not. An
example of a non-oscillatory pressure fluctuation is a change in barometric pressure; a change
that occurs over a much longer time scale (e.g., hours) than the fluctuations being measured in
this study. Wind and, in particular, gusts of wind cause another form of non-oscillatory pressure
fluctuation, though it occurs on a much shorter time scale (e.g., fraction of a second). Local wind
can cause a pressure change affecting the human ear similar to the pressure change that occurs in
an airplane as it ascends or descends during takeoff and landing, but this pressure change is not
sound.
Sound, in contrast to non-oscillatory fluctuations, consists of regular oscillatory pressure
fluctuations in the air due to traveling waves. Sound waves can propagate over long distances
depending on many factors. In the case of noise generated by machinery, the pressure
fluctuations can be highly periodic in nature (i.e., regular oscillations). Sound that is
characterized by discrete frequencies is referred to as being tonal. Although wind can generate
sound due to turbulence around objects (e.g., trees, buildings), this sound is generally random in
nature, lacks periodicity and is usually not in the infrasound range of frequencies.
However, the sound measurements we were interested in for this study (i.e. periodic wind
turbine-generated ILFN) can be greatly impacted by non-oscillatory pressure fluctuations and
extraneous noise caused by, for example, wind turbulence due to steady wind and particularly
during gusts. The microphones we used in these measurements are highly sensitive instruments,
with pressure sensor diaphragms that will respond to any rapid enough pressure change in the air
regardless of the cause. To minimize the artificial (i.e. unrelated to the noise source being
measured) noise or “pseudo sound” caused by wind gusts and other pressure fluctuations not
associated with the wind turbine-generated noise itself, we employed special procedures. The

9
Salt, A.N., T.E. Hullar, Responses of the ear to low frequency sounds, infrasound and wind turbines, Hearing
Research, 16 June 2010.
10
Salt, A.N., J.T. Lichtenhan, Reponses of the Inner Ear to Infrasound, Fourth International Meeting on Wind
Turbine Noise, Rome, Italy, April 2011.
11

Salt, A.N., J.A. Kaltenbach, Infrasound from Wind Turbines Could Affect Humans, Bulletin of Science,
Technology & Society, 31, 296-302, 2011.
12
Salt, A.N., J.T. Lichtenhan, Perception-based protection from low-frequency sounds may not be enough, InterNoise 2012, New York, New York, August 2012.
13

Lichtenhan, J.T., A.N. Salt, Amplitude Modulation of Audible Sounds by Non-Audible Sounds: Understanding
the Effects of Wind-Turbine Noise, Proceedings of JASA, 2013.
14

San Diego Reader, Volume 42, Number 34, August 22, 2013.
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main sources of artificial noise and the procedures we used to minimize its impact are discussed
more fully below.
Artificial Noise due to Turbulence at the Microphone
One source of artificial noise caused by wind on the microphone – and the most commonly
encountered artificial noise source in outdoor noise measurements – is the turbulence caused by
wind blowing over the microphone. To minimize this effect of wind when conducting
environmental noise measurements outdoors, it is standard practice to use a windscreen,15 the
size of which is usually selected based on the magnitude of the wind encountered. The higher the
wind speed generally the larger the windscreen required to minimize artificial noise caused by air
turbulence at the microphone.
The windscreen used must be porous enough so as not to significantly diminish the pressure
fluctuations associated with the noise being measured, which is to say that the wind screen must
be acoustically transparent. As indicated above, the measurements reported herein followed
procedures on windscreen design and usage as recommended by IEC 64100-11.
Artificial Noise due to Air Gusts
There is another – and more problematic – source of artificial wind-based noise. This one is
caused by non-oscillatory pressure fluctuations associated with wind gusts as well as the pressure
associated with the air flow in a steady wind. Air gusts can have an effect on a microphone
signal in two ways. Outdoors, the microphone diaphragm will respond to the direct change in
pressure associated with air flow; whereas indoors, the microphone will respond to the indirect
change in pressure associated with wind and particularly gusts of wind that pressurize the interior
of the building. These wind effects induce artificial noise that appears in the electrical signal
generated by the microphone that is in the ILFN frequency range. This pseudo noise can, in turn,
affect the spectral analysis of the recorded data. This form of pseudo noise (i.e., pressure
changes due to air flow) is not substantially reduced by the use of a windscreen or even multiple
windscreens generally regardless of their size.
Here, as discussed more fully in the Method of Analysis of Recorded Data section below, we
analyzed the sound recordings in this study using a fast Fourier transform (FFT) technique to
resolve low frequency and infrasound data. The primary range of interest in these measurements
was in frequencies between 0.1 and 40 Hz. An FFT analysis produces a constant bandwidth (B).
A 400-line FFT was used in the analysis, which means the bandwidth was B = 0.1 Hz. This
allows resolution of frequency components to fractions of one Hz.
When using a very narrow bandwidth (e.g., 0.1 Hz), the time required for filtering is long in
order to obtain the frequency resolution. The FFT analysis time T required for a specific
bandwith B is given by: T = 1/B. For a 0.1 Hz bandwidth the time required is 10 sec. At this
time scale, the effects of air pressure changes due to air movement tend to linger in the filtering
process as discussed in the Method of Analysis of Recorded Data section below.

15
ANSI S12.9-2013/Part 3, Quantities and Procedures for Description and Measurement of Environmental Sound,
Part 3: Short-Term Measurements with an Observer Present, American National Standards Institute, 2013.
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To reduce the wind gust-induced artificial noise that manifests in the data with such long filtering
times, both physical means during recording and analytical post-recording methods can be
employed to minimize this artificial noise. The most effective pre-measurement technique is to
dig a hole in the ground and put the microphone into it.16 If two pits and microphones are used,
then a cross-spectral analysis is also possible. In this study, however, it was impractical and, in
some cases, impossible to dig microphone pits at the 15 total measurement locations. We thus
relied on post-measurement analytical methods to filter out the pseudo noise as much as possible.
Each of the two most effective analytical techniques takes advantage of the fact that wind
turbines and other large rotating machinery with blades (e.g., building ventilation fans and
helicopters) produce very regular, oscillatory pressure fluctuations that are highly deterministic,17
whereas pressure changes due to air movement associated with local wind gusts are essentially
random in nature. The sound produced by wind turbines is tonal in nature, meaning that it has a
spectrum with discrete frequencies that, in this case, are interrelated (i.e., harmonics of the blade
passage frequency). This difference between the random wind noise and the wind turbine noise
provides a means to minimize the latter in the signal processing of the recorded data. It has been
posited that it is the tonal nature of wind turbine infrasound that may have some influence on
residents in the vicinity of large wind turbines18.
The artificial noise associated with pressure changes at the microphone due to local wind gusts
can be minimized in two ways when analyzing the recorded signal. The first technique is to
average the noise measurements over a longer time period. This tends to reduce the effect of
pseudo noise associated with random air pressure transients during wind gusts, but does not
affect the very regular, periodic pressure fluctuations generated by wind turbines.
When averaging over time is not sufficient, a second technique can be used to further minimize
the effect of random pressure fluctuations associated with local wind. This second technique
uses “coherent output power,” a cross-spectral process. Both time averaging and coherent output
power are discussed below under the method of analysis of recorded data.
WIND TURBINE OPERATION DURING MEASUREMENTS
Video recordings were made several times during the study period to document the operation of
the wind turbines. Using the video recordings, we determined both the rotational speed of the
wind turbine rotors (Ω in rpm) and the so-called “blade passage frequency” (f0, also referred to as
“blade passing frequency” or BPF), which is calculated in cycles per second, where f0 = N x 
/60, and N is the number of blades. For a three-bladed rotor (N = 3) the blade passage frequency
is given by the equation:

16

Betke, L. and H. Remmers, Messung and Bewertung von tieffrequentem Schall, Proceedings of DAGA 1998 (in
German)
17
18

Johnson, Wayne, Helicopter Theory, Dover Publications, New York, 1980.

Hessler, G., P. Schomer, Criteria for Wind-turbine Noise Immissions, Proceedings of the Meetings on Acoustics
ICA 2013, Montreal, 2-7 June 2013, Acoustical Society of America, Vol. 19, 040152 (2013).
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   .
Associated with the blade passage frequency are harmonics, which are integer multiples of the
blade passage frequency. In this study, we typically observed at least five discrete harmonics in
the measurement data. This pattern was also observed in the aforementioned Shirley Wind Farm
study.
The harmonic frequencies are given by:
            .

For example, if  = 17 rpm, then f0 = 0.85 Hz and the frequencies of the first six harmonics (n =
1 through 6) are: 1.7, 2.6, 3.4, 4.3, 5.1 and 6.0 Hz.
Table 5 summarizes a selection of the wind turbine speeds observed during the recordings. We
note that the turbine speed of 16.2 rpm observed in Ocotillo at 19:51 on April 29 is the maximum
rated speed for the Siemens SWT-2.3-108.
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Table 5 Rotational Speeds Observed for Nearest Wind Turbines
Facility

Date

Location1

Time

Speed (rpm)

BPF (Hz)

Kumeyaay
Wind

April 28

D. Elliott

14:14

17.3

0.87

15:05

17.1

0.86

16:29

16.8

0.84

16:30

16.3

0.81

R. Elliott

17:28

16.7

0.83

Thompson

19:32

17.2

0.86

Bonfiglio

9.37

12.2

0.61

(Gamesa
Turbines – rated
speed of 9 to 19
rpm)

Kumeyaay
Wind (Gamesa
Turbines – rated
speed of 9 to 19
rpm)

April 29



Ocotillo Wind

15

April 29

O-R1

11:26

9.8

0.49

11:29

7.4

0.37

11:32

6.5

0.32

12:40

13.3

0.67

13:54

15.0

0.75

14:02

12.5

0.63

O-R1

19:51

16.2

0.81

D. Elliott

10:33

15.6

0.78

K-R2

11:22

16.7

0.83

11:24

13.6

0.68

Tisdale

13:45

14 to 16.62

0.7 to 0.832

Oppenheimer

14:50

16.7

0.83

15:17

17.1

0.86

15:27

16.7

0.83

16:12

17.1

0.86

16:18

16.2

0.81

16:28

17.1

0.86

(Siemens
Turbines – rated
speed of 6 to 16
rpm)
O-R2

Kumeyaay
Wind

April 30

(Gamesa
Turbines – rated
speed of 9 to 19
rpm)

Morgan

1
2

Kumeyaay and Ocotillo WT Noise

Locations refer to where video was recorded
Based on observed rotor speeds before and after recording

METEOROLOGICAL DATA
Weather Underground provides publicly available weather data for the two measurement areas
(Boulevard and Ocotillo) on its website (wunderground.com). Among other things, this data
includes wind speed, wind direction, temperature, and pressure. Weather Underground reports
that it measures the meteorological conditions for Boulevard and Ocotillo at respective elevations
of 4,113 feet and 694 feet above sea level. The relevant Weather Underground weather data for
the Boulevard and Ocotillo areas is provided in Appendix B and summarized below.
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Meteorological Data for the Kumeyaay Wind-Area Noise Measurements
We obtained noise measurements in the vicinity of the Kumeyaay Wind turbines on two different
days. We took measurements on April 28, 2013, in the mid-afternoon to early evening. On April
30, we took measurements from mid-morning to mid-afternoon.
April 28, 2013
The Weather Underground data for this date show wind from the northwest in the morning,
shifting to the west in the afternoon when the noise recordings were made. Average wind speeds
between 1pm and 7pm were approximately 15 mph, with some gusts reaching 25 mph.
April 29, 2013
The Weather Underground data for this date show that wind speeds were considerably lower than
on April 28, typically averaging between 5 and 8 mph, with some gusts reaching 10 mph. The
wind direction between 9 am and 10 am, when the lone Kumeyaay Wind-area noise recording on
this date was made, was from west south west.
April 30, 2013
The Weather Underground data for this date show that the wind direction in the morning was
from the west, with average wind speeds that were 5 mph or less during the second recording at
Mr. Elliott’s residence. In the afternoon, during recordings at the Oppenheimer, Morgan and
Tisdale residences, the wind was from the southwest, with average wind speeds between 10 and
17 mph and gusts up to 25 mph.
Meteorological Data for the Ocotillo Wind-Area Noise Measurements
We took noise measurements only on April 29, 2013, for the Ocotillo Wind Energy Facility. We
took measurements from mid-morning to mid-afternoon, and then again from early evening to
late evening.
April 29, 2013
The Weather Underground data for this date show that between 11am and 2 pm the wind
direction was from the southwest with average wind speeds between 10 and 15 mph, with gusts
from 15 to 20 mph. In the evening, the wind was also from the southwest, but was much
stronger, with average wind speeds between 15 and 25 mph and gusts up to 35 mph.
METHOD OF ANALYSIS OF RECORDED DATA
We analyzed the 20 minute (nominal) recordings in the WIA laboratory with a Larson Davis
type-2900 2-channel FFT analyzer. We first viewed each recorded sample in digital strip chart
format to visually locate periods of lower local wind gusts to minimize low-frequency wind
pressure transient effects on the data. We set the FFT analyzer for 40-Hz bandwidth, with 400line and 0.1-Hz resolution. We used linear averaging. A Hanning window was used during a
one- to two-minute, low-wind period to obtain an “energy average” with maximum sampling
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overlap. We stored the results for each sample, including autospectra, coherence, and coherent
output power for both channels of data at the residential locations (i.e., indoors and outdoors).
We also obtained autospectra for the reference locations.
Autospectra and Coherent Output Power
One of the strengths of our indoor-outdoor sampling design is that it made possible the use of
what is called the “coherent output power” to filter out of the data the effect of the low-frequency
wind pressure transients caused by local wind gusts. If two closely correlated signals are
available (such as we have here, with the indoor and outdoor measurements for each residential
study location), it is possible to use the coherent output power to reduce the effects of
uncorrelated or weakly correlated phenomenon associated with wind gusts.
Coherent output power is based on use of the coherence between two signals to weight the
spectra of one of the signals based on coherent frequency components common to the two
simultaneously recorded signals. Where, as here, the wind turbine-generated noise remains at
fairly consistent frequencies over the recording periods, the effects on the recorded signal of the
essentially random, non-oscillatory pressure fluctuations caused by wind gusts should be reduced
using this analysis procedure. The result is sometimes referred to as the coherent output
spectrum.19 For an example of previous studies that have used coherent output power to obtain
wind turbine noise spectra, see Kelley, et al. (1985).20
In discussing coherent output power we use standard signal processing terminology. Obviously,
all of the terms are functions of frequency.
For two signals (signal 1 and signal 2), the coherent output power for signal 2 (i.e.,  ) is defined
as:
      .

The term   is the coherence (also referred to as spectral coherence) between the two signals
and the term  is the autospectral density of the second signal. The value of the coherence lies
in the range of      . A value of     indicates there is a one-to-one correlation
between the two signals, which could only occur within an ideal system. In practice,   will
generally be less than 1.
The coherence is defined as:
   

 

 

The term autospectral density used here has the same meaning as sound pressure level spectrum,
the units of which are dB (re: 20 Pa). The term  is the autospectral density of the first signal.
19
Bendat, J. and A. Piersol, Random Data – Analysis and Measurement Procedures, 2nd Edition, John Wiley & Sons,
1986.
20
Kelley, N.D., et al., Acoustic Noise Associated with the MOD-1 Wind Turbine: Its Source, Impact and Control,
SERI/TR-635-1166 report prepared for U.S. Department of Energy, Solar Energy Research Institute, February 1985.
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The term  is the cross-spectral density between the two signals, and the term   is the
square of the magnitude of the cross-spectral density.

For two recorded signals, it is possible to determine the coherence of the first with respect to the
second () and switch the two and determine the coherence of the second with respect to the
first (). Consequently it is possible to obtain an inside coherent output power spectrum and an
outdoor coherent output power spectrum. The measurement data presented herein indicate when
the data are the autospectra, and when they are determined from the coherent output power.
Where coherence data are presented, it is the coherence of the indoor signal with respect to that
of the outdoor signal.
Sound Level Corrections Due to Use of Ground Board
Placing an outdoor microphone on a ground board, as was done in this study, results in higher
sound pressure levels (up to 3 dB greater) for frequencies in the range of 50 to 20,000 Hz when
compared to those measured at 4.5 to 5.5 feet above the ground, a standard height used to make
environmental noise measurements as indicated in ANSI S12.9-2013/Part 3. Consequently
corrections to the sound level data at frequencies greater than 50 Hz obtained using a ground
board would be required.
However, for frequencies less than 50 Hz, the sound pressure level at the ground surface is
essentially the same as that at a height of 5 feet. This is because a microphone on a tripod 5 feet
above the ground is at a height less than one-fourth the wavelength of the sound at this frequency

(i.e.,         ) and there is little difference at frequencies less
than 50 Hz between the sound field at ground level and the sound field at 5 feet above the
ground. This fact has been confirmed by other measurements21.
Because the data presented herein are in the ILFN range with frequencies less than 40 Hz, no
corrections to the sound level data are necessary, even though the measurements were made with
a ground board.
NOISE MEASUREMENT RESULTS
Noise Data for Kumeyaay Wind
The noise spectra data from the Kumeyaay Wind-area measurements are provided in Appendix
C. The turbine blade passage frequencies – in the range of 0.7 to 0.9 Hz (see Table 5) – and
their harmonics up to 5 Hz are evident in the sound spectra from both recording days. Indeed,
they align almost exactly with the predominant spectral peaks. This is a very strong indication
that the wind turbines produced the ILFN at those frequencies.

21
Hansen, K., Z. Branko, C. Hansen, Evaluation of Secondary Windshield Designs for Outdoor Measurements of
Low Frequency Noise and Infrasound, 5th International Conference on Wind Turbine Noise, Denver, 28-30 August
2013.
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Data for Live Oak Springs Resort, Cabin #2 (K-LOSR)
It is instructive to first examine the spectra obtained at the Live Oak Springs Resort where there
was virtually no local wind during the recording even though there was wind at the turbines as
determined from observing the closest turbine rotating at the time. Live Oak Springs Resort is
somewhat sheltered from wind, but has a direct line of sight to the closest wind turbine at a
distance of 5,950 feet.
Looking at Figure C-1, it is evident in the autospectra for both indoor and outdoor measurements
that the discrete frequencies predominating in the infrasound range correspond to the blade
passage frequency of the nearest wind turbine (0.8 Hz) and its first five harmonics (1.6, 2.4, 3.2,
4.1 and 4.9 Hz). A blade passage frequency of 0.8 Hz corresponds to a rotational speed of 16
rpm. We note that the indoor levels at these frequencies are slightly higher than the outdoor
levels, an indication of possible amplification associated with the building structure.
Figure C-2 presents the two coherent output power spectra and the coherence of the indoor to
outdoor signals. At the blade passage frequency (0.8 Hz) and in the range of 1.6 to 5 Hz
(including the first five blade passage frequency harmonics of 1.6, 2.4, 3.2, 4.1 and 4.9 Hz), the
coherence is 0.75 or greater, indicating a strong correlation between indoor and outdoor sound
levels.
A high coherence indicates that two signals are strongly correlated and contain the same
frequency content. This is exactly what one would expect from a large rotating mechanical
device such as a wind turbine that produces a steady, tonal (periodic) sound, whereas the effects
of wind are very random in particular concerning signals from two different microphones, one of
which is indoors. Hence, the correlation of the wind effects in the indoor and outdoor signals
should be weak for the random effects of the wind. Thus there will be a low coherence
associated with the wind and its effects on the two different signals. Averaging the total
microphone signal over time and weighting the result by the coherence results in a diminished
contribution from the wind, because of the low coherence of the wind effects.
Figure C-3 compares the autospectrum with the coherent output spectrum for the indoors
measurement at Live Oak Springs Resort. It shows a very close match over the frequency range
of 0.8 to 5 Hz at the discrete frequencies associated with the wind turbine ILFN.
Inside the guest cabin at Live Oak Springs Resort, sound pressure levels in the infrasound range
measured between 45 and 49 dB. The outside sound pressure levels were somewhat lower in the
ILFN range, seeming to indicate an amplification occurring from outside to inside, which became
even more pronounced in the range of 5 to 8 Hz. There is also a strong peak at 26.4 Hz, which
may be caused by an “amplitude modulation” similar to that identified in the Falmouth wind
turbine study22. The coherence at this frequency is 0.95. Amplitude modulation occurs when a
low frequency signal causes the level of a higher frequency signal to fluctuate. This fluctuation
occurs at the frequency of the lower frequency signal. This has been the subject of many
complaints concerning wind turbine noise23 24.

22

Ambrose, S. and R. Rand, The Bruce McPherson Infrasound and Low Frequency Noise Study, 14 December
2011.
23
Gabriel, J., S. Vogl, T. Neumann, Amplitude Modulation and Complaints about Wind Turbine Noise, 5th
International Conference on Wind Turbine Noise, Denver, 28-30 August 2013.
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The ILFN levels at Live Oak Springs Resort’s guest Cabin #2 would have been even greater if
the cabin were closer to the nearest Kumeyaay Wind turbine than it is – 1.1 miles, or 5,950 feet.
The ILFN levels would have also been greater under different wind conditions. According to the
Weather Underground report for Boulevard, at the time we measured the noise at the guest cabin
– starting at 10:10 pm on April 28 – the wind was blowing from the west with an average speed
of approximately 7 mph and gusts up to 12 mph, which is at the lower end of the operating
conditions for the Gamesa wind turbines. Because the closest wind turbine is north-northeast of
the cabin, the cabin was crosswind and somewhat upwind of the turbine and thus receiving lower
levels of turbine-generated noise than locations downwind of the turbines.
Data for Dave Elliott’s Residence
Like the Live Oak Springs Resort guest cabin measurements, the April 30 (11 am) measurements
at Dave Elliott’s residence show pronounced peaks in the autospectra at frequencies
corresponding to the blade passage frequency of the nearest wind turbine (0.78 Hz) and the first
five harmonics. The inside level at 0.78 Hz was 54 dB. In this case, as displayed in Figure C-4,
the sound levels were slightly higher inside than outside at 1.6 and 2.4 Hz. Above 3 Hz the
inside levels were lower than outside. The maximum inside sound level of 59 dB occurred at 1.6
Hz (the first harmonic of the blade passage frequency).
Data for Ginger Thompson’s Residence
As shown in the autospectrum in Figure C-5, the April 28 (6:50 pm) measurements at Ginger
Thompson’s residence demonstrate a similar discrete frequency pattern between 0 and 5.2 Hz
that corresponds to the blade passage frequency of the nearest turbine (0.80 Hz) and the first
three associated harmonics (1.6, 2.4, and 3.2 Hz), which corresponds to a rotational speed of 16.0
rpm. The lowest frequency peak in the spectrum occurs somewhat lower (i.e., at 0.78 Hz) than
the blade passage frequency; a phenomenon seen in some of the other measurement data.
As also seen at Mr. Elliott’s residence and at most other study sites, the measured ILFN levels at
Ms. Thompson’s residence were amplified indoors, with the inside levels higher than outside
levels throughout the frequency range. The maximum inside sound level of 60 dB occurred at
just below the blade passage frequency of 0.80 Hz.
Data for Rowena Elliott’s Residence
In the April 28 (5:30 pm) measurement data from Rowena Elliott’s residence, shown in Figure C6, the autospectra peaks corresponding to WT infrasound from Kumeyaay protrude above the
general wind noise spectrum. The inside coherent output power spectrum is also plotted in
Figure C-6 with most of the same peaks that appear in the autospectrum. Also present in the
spectrum is a peak at 1.0 Hz, which does not correspond to any of the harmonics of the BPF
observed in Kumeyaay at that time. We suspect that this infrasound is coming from the wind
turbines at Ocotillo Wind, which are 15 to 20 miles away. This peak would correspond to a BPF

24

Stigwood, M., S. Large, D. Stigwood, Audible Amplitude Modulation – Results of Field Measurements and
Investigations Compared to Psycho-acoustical Assessment and Theoretical Research, 5th International Conference on
Wind Turbine Noise, Denver, 28-30 August 2013.
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of 0.5 Hz, which would be consistent with the somewhat slower rotational speeds for the WTs in
Ocotillo. Detecting WT infrasound from 15 to 20 miles away is not surprising. Metelka25 for
example has measured WT infrasound at a distance of 77 miles from its source. The maximum
inside sound level of 53 dB occurred at 1.6 Hz, the first harmonic of the Kumeyaay BPF (0.8
Hz).
Data for Kenny Oppenheimer’s Residence
As with the data for the previously discussed measurement locations, the April 30 (3:11 pm)
measurement data for Kenny Oppenheimer’s residence, shown in Figure C- 7, reveal sound
pressure level peaks at the blade passage frequency of the nearest wind turbine (0.9 Hz) and its
first three harmonics (1.8, 2.7 and 3.6 Hz). There is also a strong peak both indoors and outdoors
at 13.6 Hz whose source, in contrast to the wind turbine-generated ILFN peaks at the blade
passage frequency and its first three harmonics, we have been unable to identify. In this case,
however, the outside sound levels were much greater than those inside the residence. The
highest outside sound level was 57 dB and occurred at the blade passage frequency of 0.9 Hz.
By contrast, the highest indoor sound level in the coherent output power spectrum was 44 dB,
also at 0.9 Hz.
We have estimated the WT infrasound inside at 0.9 Hz to be approximately 51 dB using the
coherent output power spectrum level and correcting for the coherence at that frequency. This
seems to indicate that the residence is attenuating the wind turbine infrasound more substantially
than at some of the other residences investigated, which could be due to a much more tightly
sealed building envelope and/or a more substantial exterior wall construction. This effect was
also evident in the data for one of the Ocotillo residences.
As a result of this disparity, the coherence of the indoor and outdoor ILFN signals is not as great
as with closer measurement locations, including the Live Oak Springs Resort guest cabin and the
residences of Mr. Elliott, Ms. Thompson and Ms. Elliott. Nonetheless, the coherence of the two
signals at the blade passage frequency and its first three harmonics is still relatively strong, at 0.5
or greater. This evinces a definite correlation between outdoor and indoor sound levels even at
great distance from the wind turbine noise source. Also evident in the data is a peak at 13.7 Hz.
The may be caused by amplitude modulation.
Data from Marie Morgan’s Residence
The April 30 (4:20 pm) measurement data from Marie Morgan’s residence, including the inside
and outside coherent output power spectra, are shown in Figure C-8. Like the data measured at
the residences of Mr. Elliott, and Ms. Thompson, the data at Ms. Morgan’s residence show
higher levels of ILFN indoors than outdoors.
And like the data measured at Ms. Elliott’s residences, there appear to be multiple – in this case
three – different BPFs in the data. The lowest BPF, similar to the data measured at Ms. Elliott’s
residence, appears to be infrasound coming from Ocotillo Wind (i.e., BPF1 of 0.39 Hz). Above
that frequency there are two BPF which are associated with Kumeyaay WTs. Note that not all
25
Metelka, A., Narrowband low frequency pressure and vibration inside homes in the proximity to wind farms,
presentation at the 166th Meeting: Acoustical Society of America, San Francisco, 4 December 2013.

J-99
Cont.



22

Kumeyaay and Ocotillo WT Noise

Kumeyaay WTs could be observed, and it is possible that some could be operating at a speed of
14 rpm and others at a speed of 18 rpm. The two BPF are at 0.68 Hz (BPF2) and 0.88 Hz
(BPF3). A peak indoor level of 58 dB at the first harmonic of BPF 3 (1.7 Hz) was measured
In any event, the Morgan residence data demonstrate that under the right weather and
topographical conditions, large wind turbines like those used at Kumeyaay Wind can produce
high levels of ILFN inside buildings even miles away.
Data from Don Bonfiglio’s Residence
As with the other Kumeyaay Wind-area study sites, the measurement data for Don Bonfiglio’s
residence, shown in Figure C- 9, display sound level peaks at the blade passage frequency of the
nearest wind turbine (0.61 Hz) and the first three associated harmonics (1.2, 1.8 and 2.4 Hz).
The sound levels, both indoors and outdoors, at these frequencies are in the range of 30 to 42 dB.
The maximum inside level is 42 dB at 1.2 Hz (the frequency of the first harmonic of the blade
passage frequency – BPF2).
While the coherence between the indoor and outdoor measurements is less than 0.5 at the blade
passage frequency and associated harmonics, it is not surprising given the distance to the nearest
wind turbine (2.9 miles, which is a greater distance than at any other Kumeyaay Wind-area study
site except the Tisdale residence). Propagation effects (e.g., intervening terrain, atmospheric
conditions) and interactions between infrasound from different wind turbines result in a more
complex sound field at infrasound frequency as the distance increases. The wavelength of sound
at 1 Hz is approximately 1,100 feet. At 2.9 miles the site is approximately 14 wavelengths from
the sources of infrasound. Hence it is normal to witness declining coherence with increased
distance due to this complexity. Also evident in the spectral data is a BPF peak at 0.39 Hz,
which is most likely infrasound from Ocotillo Wind. There is also a harmonic at 0.78 Hz
associated with the BPF.
Data from Donna Tisdale’s Residence
The farthest (from a Kumeyaay Wind turbine) measurements we took were at the residence of
Donna Tisdale, which is 5.7 miles from the nearest wind turbine. Yet even at that great distance,
the data show as indicated in Figure C-10 peaks at the blade passage frequency (BPF2) of the
nearest turbine (0.7 Hz) at Kumeyaay and its associated harmonics, albeit at lower sound
pressure levels than observed at the closer study sites. The maximum measured indoor ILFN
sound level was 43 dB at 0.7 Hz (the blade passage frequency). There is also a lower BPF at
0.39 Hz, which is most likely infrasound from Ocotillo Wind.
As similarly observed at the Bonfiglio residence, the coherence between the indoor and outdoor
measurements at the Tisdale residence is mostly less than 0.5 for frequencies below 10 Hz. As
indicated above, given the distance from the Tisdale residence to the nearest wind turbine (5.6
miles), this is not surprising. The Tisdale ranch is approximately 27 wavelengths from the wind
turbines. The turbines are not visible from the ranch, because of intervening terrain. However the
turbines are visible from some higher elevations of the ranch property.
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Data from the Reference Sites
In contrast to the data for the Kumeyaay Wind-area residential measurement sites, the frequency
and sound level data we present in the autospectra in Figures C-11 and C-12 for the two
reference locations shows the autospectra values rather than the coherent output power. Because
there was no option for making indoor sound measurements near the reference locations, we only
used a single microphone to take measurements and thus did not measure a coherence or
coherent output power. At both reference locations (K-R1 and K-R2), the data show clear sound
level peaks at the blade passage frequency of the nearest turbine and the associated harmonics in
the 0 to 5 Hz range. At K-R1, the sound levels of the peaks ranged from 53 dB to 60 dB (at the
blade passage frequency, 0.84 Hz). At K-R2, which at 930 feet away was the measurement site
closest to the Kumeyaay Wind turbines, the sound levels were even greater, between 60 dB and
70 dB for the spectral peaks below 3 Hz.
Tabulated Data
Table 6 lists the Kumeyaay Wind-area residential measurement locations, along with their
distance from the nearest wind turbine, the highest measured indoor sound pressure levels, and
the frequency of those peak sound pressure levels.
Table 6 Summary of Wind Turbine Noise for Kumeyaay Inside Residences

Distance1

Highest Sound
Pressure
Spectrum Level
Indoors2,3,4

of Peak Spectrum
Level

Rotor
Rotational
Component

D. Elliott

2,960 feet

59 dB

1.6

1st harmonic

G. Thompson

2,880 feet

60 dB

0.8

BPF

R. Elliott

4,330 feet

53 dB

1.6

1st harmonic

K-LOSR

1.1 miles

48 dB

2.4

2nd harmonic

K. Oppenheimer

1.6 miles

51 dB

0.9

BPF

M. Morgan

1.7 miles

58 dB

1.7

1st harmonic

D. Bonfiglio

2.9 miles

42 dB

1.1

1st harmonic

D. Tisdale

5.7 miles

43 dB

1.4

1st harmonic

Residence

Frequency (Hz)

1

Distance from closest wind turbine

2

Decibels (re: 20 Pa)

3

All but Live Oak Spring Resort, D. Elliott and G. Thompson data are coherent output power levels

4

Oppenheimer data are estimated from coherent output power and correction for coherence
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We note that while the Morgan residence data appears anomalous when compared with the trend
of sound pressure levels as a function of distance from the wind turbines, it is not. Instead, the
Morgan residence data demonstrates that under the right weather and topographical conditions,
large wind turbines like those used at Kumeyaay Wind can produce high levels of ILFN inside
buildings even miles away. It appears that one factor that contributed to the higher infrasound
levels at the Morgan residence is the fact that this house was located downwind of multiple
turbines, whereas the other residences except for Mr. Elliott’s were either upwind of the turbines
and/or had a more obscured line-of-sight to the full array of turbines compared to the Morgan’s.
Noise Data for Ocotillo Wind
The noise spectra for the Ocotillo Wind-area measurements are displayed in Figures C-13
through C-21 in Appendix C. Table 7, below, summarizes much of the relevant data for the
residential measurements.
In contrast to the relatively consistent wind conditions in the Kumeyaay Wind area throughout
the measurement periods, the wind at the Ocotillo Wind Energy Facility varied greatly across the
measurement periods. During the first recordings on the morning of April 29, the wind was
generally light and the turbine blades were rotating slowly (less than 10 rpm). In the afternoon,
however, the wind picked up considerably and the rotational speed of the turbine blades
increased (e.g. 13 rpm). And later that night, when we took our last measurements, the wind
speed had increased even more, causing the turbine blades to rotate even faster (i.e., 16 rpm
observed at 7:51 pm just before dark). Between the first measurements in the morning and the
last measurements at night, the turbines’ average blade passage frequency increased from 0.5 Hz
to 0.8 Hz.
The Ocotillo recordings were analyzed several different ways using cross-correlation, longer
averaging times and 1/3-octave band filtering among other methods, without significantly
changing the results. For the Ocotillo data, the coherence between the indoor and outdoor signals
is low (i.e., less than 0.5). This, along with the spectral data, indicates a complex sound field
with more than one BPF present, rather than a classical spectrum of tonal components including
just one BPF and its harmonics. Note that it was only possible to observe a handful of turbines at
a time out of the 112 turbines at Ocotillo Wind. Consequently, the BPF indicated in Table 5 for
the Ocotillo recordings represent the BPF of the turbine or turbines closest to the reference
location measurements and not the BPF for turbines in the entire facility.26
One possible explanation for low coherence is that Ocotillo Wind has so many turbines spread
out over such a large area (with accompanying differences in wind speed and direction at each
turbine), the ILFN produced by the turbines at Ocotillo has a greater probability of being less
strongly synchronized as it is at Kumeyaay, for example, where the turbines are arrayed in a line
on a ridge and experience a much more uniform wind configuration (i.e., speed and direction).
At Ocotillo, it is much more likely that the wind turbines rotate at different speeds from one
another. Thus where a residence or other receptor is exposed to ILFN from more than one

26
After dark (approximately 8 pm) on 30 April 2013 it was not possible to observe the rotational speed of turbines at
Ocotillo Wind. However, it was possible to deduce the rotational speed of the turbines from the measured data.
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turbine, which will usually be the case with most Ocotillo-area locations, it will experience a
complex sound field with varying tonal components derived not only from the different turbines
directly, but also possibly from the interaction of tonal components from a multitude of turbines.
Another possible factor contributing to the lower coherence between outdoor and indoor sound
levels at Ocotillo could be that the residential structures alter the frequency of the WT noise just
enough as the sound energy passes through them that the sound indoors is at a slightly different
frequency than the sound outdoors. Although this effect is not as apparent in the Kumeyaay data,
it is possible that the distributed pattern of the Ocotillo wind turbines makes it more apparent
here.
Data for the Residential Sites
As evidenced by the data in Table 7 and by comparing the coherent output power spectra from
the morning and night measurements at the Pelley residence (Figures C-13 and C-14), as well as
the afternoon and night measurements at the Ewing residence (Figures C-15 and C-16), the ILFN
sounds pressure level increased substantially as the wind speed picked up and the blade passage
frequency of the turbines increased. This indicates not only that the Ocotillo Wind turbines
produced much of the measured ILFN, but that the turbines can create very high ILFN sounds
levels even at substantial distance. The Tucker residence data are shown in Figures C-17 and C18.
Looking specifically at the Pelly residence data for the daytime measurement (Figure C-14) it
would appear that there are two blade passage frequencies present (0.5 and 0.6 Hz). This is not
surprising considering the distribution of turbines over a large area where different turbines see
different wind conditions. The spectral peaks above the blade passage frequencies are consistent
with this assessment. The two blade passage frequencies indicate corresponding rotational speeds
of 10 and 12 rpm.
Two distinct blade passage frequencies (0.68 and 0.88 Hz) are also evident from the nighttime
measurements at the Pelley residence. These blade passage frequencies are indicative of rotation
speeds of 13.6 and 17.6 rpm respectively. Although the higher rotational speed is slightly above
the reported, operational speed range (6 to 16 rpm) for the Siemens turbines, there is no other
source for the infrasound in this area. Note that the outdoor coherent output power spectrum is
omitted for clarity in Figure C-14.
The spectra from the Ewing residence likewise indicate two different blade passage frequencies
during both the day and night. In Figure C-15 we see the same frequency of the second BPF of
0.88 Hz in the daytime data, confirming that in fact this is infrasound from the Ocotillo WTs.
The nighttime data at the Ewing residence as shown in Figure C-16 indicates two BPF also (0.39
and 0.49 Hz) and their associated harmonics.
The data for the Tucker residence similarly contain two BPF during the day (0.6 and 0.8 Hz) and
two in the nighttime (0.39 and 0.68 Hz), with the lower BPF reflected in the data at the Ewing
residence at night.
Whereas the Pelly residence data indicates an amplification of sound level between inside and
outside, the data for other two residences indicate the opposite. Apparently the Ewing residence
is more tightly sealed. It also seemed to be of a more substantial construction. The Tucker
residence data also shows a reduction from outside to inside. An explanation for this effect could
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be the shielding provided by neighboring structures, which are more closely spaced than at the
Pelly residence. The Tucker residence may also be more tightly sealed.
That the Ocotillo Wind turbines generated much of the ILFN measured at the Pelley and Ewing
residences is strongly supported by the fact that the recorded data for both residences show sound
level peaks at the turbine blade passage frequencies and many of the associated harmonics. The
reference location measurement data also demonstrate this pattern, although not as clearly.
Data for the Reference Sites
At reference location 1 for the Ocotillo Wind-area measurements (O-R1), the nighttime ILFN
levels were quite high, with multiple peaks above 60 dB including at frequencies that correspond
to many of the harmonics of the blade passage frequency of the nearest wind turbine. The overall
peak sound level of 74 dB occurred at the blade passage frequency (0.8 Hz). At O-R2, which at
1,470 feet away was the measurement site closest to the Ocotillo Wind turbines, the peak sound
level of 78 dB was even greater, and also occurred at the blade passage frequency of 0.8 Hz.
Similarly, at O-R3, which was adjacent to the Ocotillo substation, the peak sound level was 77
dB and occurred at the blade passage frequency of 0.8 Hz. These data are shown in Figures C-19
through C-21.
Tabulated Data
Table 7 lists the Ocotillo Wind-area residential measurement locations, along with their distance
from the nearest wind turbine, the highest measured indoor sound pressure levels, and the
frequency of those peak sound pressure levels. As expected given higher wind speeds at night,
nighttime, indoor noise levels range from 15 to 27 dB higher than those measured during the day.
Table 7 Summary of Wind Turbine Noise for Ocotillo Inside Residences

Residence

Distance1

Time of
Day

Highest Sound
Pressure
Spectrum
Level
Indoors2,3

Frequency (Hz)
of Spectrum
Peak Level

Rotor
Rotational
Component

42 dB

0.6

BPF2

49 dB

1.0

1st of BPF1

67 dB

0.68

BPF1

69 dB

0.88

BPF2

48 dB

0.59

BPF1

51 dB

0.88

BPF2

42 dB

0.39

BPF1

Day
Pelley

3,220 feet
Night

Day
Ewing

3,590 feet
Night
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59 dB

0.78

1st of BPF2

42 dB

0.6

BPF1

48 dB

0.8

BPF2

66 dB

0.68

BPF2

69 dB

1.37

1st of BPF2

Day
Tucker

1.2 miles
Night

1

Distance from closest wind turbine

2

Decibels (re: 20 Pa)

3

All are coherent output power spectrum levels

DISCUSSION OF RESULTS
It is clear from the measured noise data obtained from Kumeyaay and Ocotillo facilities that
there is significant wind turbine-generated ILFN. This was to be expected as it has been
documented by others such as in the McPherson noise study, the Shirley Wind Turbine study,
and by Epsilon Associates.27 And indeed the measured ILFN levels near Kumeyaay and Ocotillo
wind turbine facilities are similar to those measured in previous studies after accounting for the
proximity of the measurements to a wind turbine and the total number of the wind turbines in the
facility.
Both the McPherson and Shirley wind turbine noise studies were conducted to investigate
whether and at what levels the subject wind turbines (the turbines in Falmouth, Massachusetts,
and those in the Shirley Wind Project in Brown County, Wisconsin) produce ILFN, and whether
that ILFN was contributing to the significant health and other impacts reported by nearby
residences. In some cases, the impacts were so severe that residents abandoned their homes.
Both studies found high levels of wind turbine-generated ILFN at numerous nearby residences
that correlated with residents’ reported impacts.
Human health impacts from wind turbines had been reported previously in several countries with
large wind facilities in proximity to residences. But these impacts were often attributed to certain
individuals’ aversion to the presence of a large industrial facility constructed in what was
previously a quiet rural setting. Scientific understanding has developed significantly since then.
Recent research and investigations into human response to ILFN have been conducted and seem
to provide strong evidence of a cause and effect relationship. In particular the work of Salt, et
al.28 has made a clear case for perception of ILFN below the threshold of hearing as defined by
ISO 389-7 which is related to the response of the ear’s inner hair cells (IHC). Salt has
demonstrated that it is possible for the ears’ outer hair cells (OHC) to respond to ILFN at sound

27
28

Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.

Alec Salt, and J. Lichtenhan, Perception based protection from low-frequency sounds may not be enough,
Internoise 2012, August 2012.
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pressure levels that are much lower than the IHC threshold. Salt has reported that ILFN levels
(levels commonly generated by wind turbines nearby residences) can cause physiologic changes
in the ear.29 Salt and Kaltenbach “estimated that sound levels of 60 dBG will stimulate the OHC
of the human ear.”30
Furthermore, Matsumoto et al.31 have demonstrated in a laboratory setting that humans can
perceive ILFN at sound pressure levels below the IHC threshold when the noise is a complex
spectrum (i.e. contains multiple frequency components). From this laboratory research it was
clearly demonstrated that humans can perceive sound pressure levels that are from 10 to 45
decibels (dB) less than the OHC threshold in the ILFN range. In fact, the Matsumoto thresholds
clearly follow the OHC threshold down to the frequency below which the two diverge. The
Matsumoto thresholds are lower than the OHC thresholds at frequencies below the point at which
they diverge.
These studies and more recent studies demonstrate that wind turbines (specifically wind turbinegenerated ILFN) have the potential to not only annoy humans, but harm them physiologically.
The data presented herein represent the conditions of measurement during the study and do not
necessarily represent maximum noise conditions produced by the Kumeyaay and Ocotillo
facilities. Higher wind speeds generally produce higher noise levels in particular higher ILFN.
This is clearly demonstrated in the Ocotillo data when comparing the daytime and nighttime
levels.
NOISE METRICS FOR MEASURING ILFN
There are several noise metrics which are used to quantify environmental noise levels. The most
common metric is A-weighting (A-wt). The A-wt curve is shown in Figure 6. The A-wt metric
is intended to approximate the loudness sensitive of the human ear for common environmental
sounds in the range of 20 to 20,000 Hz. A-wt at 1 Hz is -149 dB. Hence a noise limit based on
A-wt would not be appropriate to address ILFN, a major component of which is sound below 20
Hz.
A noise metric sometimes used when there is low frequency noise is the C-weighting (C-wt).
While the C-wt metric does attempt to address low frequency noise better than A-wt, it would
also not be appropriate for quantifying infrasound, since it still strongly de-emphasizes sound at
frequencies below 20 Hz as shown in Figure 6. C-wt at 1 Hz is -52.5 dB.
One noise metric recently used to quantify ILFN is G-weighting (G-wt). The G-wt measure has
been used in Europe. G-wt would certainly be a more representative measure of ILFN than

29

Alec Salt, and J.A. Kaltenbach, “Infrasound from Wind Turbines Could Affect Humans,” Bulletin of Science,
Technology and Society, 31(4), pp.296-302, September 12, 2011.
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Ibid., p. 300, “As discussed below, G-weighting (with values expressed in dBG) is one metric that is used to
quantify environmental noise levels. While it is a more accurate measure of ILFN than most other metrics, Gweighting still de-emphasizes infrasound.”
31

Yasunao Matsumoto, et al, An investigation of the perception thresholds of band-limited low frequency noises;
influence of bandwith, published in The Effects of Low-Frequency Noise and Vibration on People, Multi-Science
Publishing Co. Ltd.
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1/3-Octave Band Weighting (dB)

either the A- wt or the C- wt metrics, but as shown in Figure 6 it too de-emphasizes the very low
frequency infrasound by -40 dB at 1 Hz.
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Figure 6 A, C and G Spectral Weighting Curves
CONCLUSION
The results of this study conclusively demonstrate that both the Kumeyaay and Ocotillo
facilities’ wind turbines generate ILFN at residential and other locations up to 15 miles away.
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TERMINOLOGY
•
•

•
•
•

•

•
•
•
•

Autospectrum: The autospectrum is the narrow band, energy average sound pressure level
spectrum (in dB) measured for a specific time interval.
Coherence: The spectral coherence is a statistic that can be used to examine the relation
between two signals or data sets. It is commonly used to estimate the power transfer
between input and output of a linear system. If the signals are ergodic, and the system
function linear, it can be used to estimate the causality between the input and output.
Cross-spectrum: In time series analysis, the cross-spectrum is used as part of a frequency
domain analysis of the cross correlation or cross covariance between two time series.
Cycles per second: A unit of frequency, same as hertz (Hz).
Decibel (dB): A unit of level which denotes the ratio between two quantities that are
proportional to power; the number of decibels is 10 times the logarithm (to the base 10) of
this ratio. For sound, the reference sound pressure is 20 micro-Pascals.
FFT (fast Fourier transform): An algorithm to compute the discrete Fourier transform and
its inverse. A Fourier transform converts time to frequency and vice versa; an FFT rapidly
computes such transformations.
ILFN: Infrasound and low frequency noise.
Infrasound: Sound at frequencies lower than 20 Hz.
Low frequency noise: Noise at frequencies between 20 and 200 Hz.
Noise level: The sound pressure energy measured in decibels.
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Figure A - 1 Kumeyaay Measurement Locations
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Figure A - 2 Ocotillo Measurement Locations
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Figure B - 1 Weather Data for Kumeyaay 28 April 2013
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Figure B - 2 Weather Data for Kumeyaay April 29 2013
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Figure B - 3 Weather Data for Kumeyaay 30 April 2013
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Figure B - 4 Weather Data for Ocotillo 29 April 2013
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Figure C - 15 Parke Ewing Residence during Day – Coherent Output Power
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Figure C - 16 Parke Ewing Residence at Night – Coherent Output Power
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APPENDIX E – TORREY WIND MAP
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APPENDIX F – CAMPO WIND MAP
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Abstract
This review considers the nature of the sound generated by wind turbines focusing on the low-frequency sound (LF) and
infrasound (IS) to understand the usefulness of the sound measures where people work and sleep. A second focus concerns
the evidence for mechanisms of physiological transduction of LF/IS or the evidence for somatic effects of LF/IS. While the
current evidence does not conclusively demonstrate transduction, it does present a strong prima facia case. There are
substantial outstanding questions relating to the measurement and propagation of LF and IS and its encoding by the central
nervous system relevant to possible perceptual and physiological effects. A range of possible research areas are identified.
Keywords
auditory transduction, infrasound, low-frequency sound, wind turbine noise
Date received: 18 April 2018; revised: 24 June 2018; accepted: 25 June 2018

Introduction
In recent years, there has been growing debate about the
eﬀects of wind turbine noise (WTN) on human health.
A number of reviews have recently been published (e.g.,
Knopper et al., 2014; McCunney et al., 2014; Schmidt &
Klokker, 2014; Van Kamp & Van Den Berg, 2017), some
under the auspice of diﬀerent government bodies in
Australia (National Health and Medical Research
Council, 2015), Canada (Council of Canadian
Academies, 2015), and France (Lepoutre et al., 2017),
with some appearing in the indexed scientiﬁc literature
(most recently the Health Canada study; D. Michaud,
2015; D. S. Michaud et al., 2016a, 2016b; D. S.
Michaud, Keith, et al., 2016). Many of these studies
have adopted an epidemiological approach including
various meta-analyses of the existing research reports
concerning the health eﬀects of WTN. By contrast, the
popular press portrays a largely polarized picture where
the discourse often appears less informed and more opinionated than scientiﬁcally based.
There are clearly complex factors surrounding complaints about WTs that, apart from the health and safety
concerns, include ﬁnancial and other material factors
and potential interactions with individuals’ perceptions
of devices themselves, including their appearance and the
sounds they make. These factors are all potential

contributors to the annoyance produced by WTs.
Many of these concerns—sometimes referred to as
nocebo eﬀects—have been recently reviewed in the literature (Chapman & Crichton, 2017; C. H. Hansen,
Doolan, & Hansen, 2017). There seems, however, to
have been little discussion (or systematic review) of
potential perceptual and physiological eﬀects of WTN
at the level of the individual. This provides the principal
motivation for this review. This review does not consider
the important question of whether WTN aﬀects human
health, given the reviews and debates referred to earlier,
but focuses on two important foundational issues. The
ﬁrst section reviews recent research examining the
nature of the sound generated by WTs with a particular
focus on the low-frequency sound (LF) and infrasound
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2
(IS), together with the mechanisms of its generation,
propagation, and measures of human exposure. The
objective of this ﬁrst part is to understand the accuracy
and usefulness of measures of this sound pressure at locations where people work and sleep. The second issue for
focus concerns whether there are plausible mechanisms of
transduction of LF/IS or evidence for somatic eﬀects of
LF/IS. This is an important question as a key link in any
argument attempting to relate WTN exposure to ill health
is the extent to which that sound can have a somatic inﬂuence. In closing, some of the existing peer-reviewed
research examining the perceptual eﬀects of exposure to
LF and IS in the laboratory setting is reviewed.
This review has been conﬁned largely to the scientiﬁc
literature represented by the relevant peer-reviewed articles in indexed journals.

WTN, LF, and IS
There are a range of potential sound generators produced by WTs which include mechanical generators
(gearboxes, electrical generators, cooling systems, etc.,
in the WT nacelle) as well as interactions between the
moving blades and the air, particularly where there are
variations in ﬂow, angle of incidence, and pressure.
Sound produced by rotating blades on modern
upwind WTs (where the rotor is on the front of the
nacelle when viewed from the direction that the wind is
coming) results in part from an interaction between the
airﬂow disturbed by the rotating blade interacting with
the supporting tower (e.g., Jung, Cheung, Cheong, &
Shin, 2008; Sugimoto, Koyama, Kurihara, &
Watanabe, 2008; reviewed in detail Van den Berg,
2006; Zajamšek, Hansen, Doolan, & Hansen, 2016).
The sound generated by this mechanism is tonal in
nature with a fundamental frequency at the blade passing frequency (BPF) and a series of six or so harmonics
(Figure 1; for further details, see Schomer, Erdreich,
Pamidighantam, & Boyle, 2015, their Figures 2 and 3).
The fundamental frequency is dependent on the rate of
rotation and number of blades and for a modern WT,
the sound energy produced by this mechanism is generally well below 20 Hz.
Other sources of sound include the aerodynamic noise
generated by air ﬂow across and leaving the trailing edge
of the blades (trailing edge noise) and mechanical noise
from the nacelle equipment. By contrast with BPF noise,
the aerodynamic noise from the blades is broadband
with a low-pass roll-oﬀ (�5 dB per octave > 1 kHz;
Figure 2; Oerlemans, Sijtsma, & López, 2007, their
Figures 5, 9, and 11). The center frequency (500–750
Hz, A-weighted) is related to the size and power generation capacity of the turbine with a downward shift of
around 1/3 octave comparing 2.3 to 3.6 MW turbines to
<2 MW turbines accompanied by a relative increase in

Trends in Hearing

Figure 1. Comparison of indoor and outdoor spectral density
recorded at an unoccupied dwelling approximately 3 km from a
wind turbine. BPF ¼ blade passing frequency; PSD ¼ power spectral density.
Source: Reproduced with permission from Zajamsek et al. (2016),
Figure 4.
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Figure 2. A-weighted average spectra of hub noise (thin line) and
blade noise (thick line) recorded from a three-bladed pitch–controlled GAMESA G58 wind turbine (rotor diameter 58 m) using an
acoustic array of 148 Panasonic WM-61 microphones 58 m upwind
from the turbine.
Source: Reproduced with permission from Oerlemans et al. (2007).

the proportion of energy at low frequencies for larger
turbines (Moller & Pedersen, 2011).
In summary, from both a theoretical and an empirical
standpoint, there is ample evidence demonstrating that
a component of the sound energy produced by a WT is in
the low and infrasonic frequency range. There are
three other characteristics of LF that are relevant to
understanding the measurements of sounds produced
by WTs.
First, both modeling and measurement data have
shown that the atmospheric boundary layer which
extends from ground level to between 100 to thousands

Carlile et al.

Figure 3. Upper panel: Estimated properties of high-pass filters
associated with cochlear signal processing (based on Cheatham &
Dallos, 2001). The curves show the low-frequency attenuation
provided by the middle ear (6 dB/octave below 1000 Hz), the
helicotrema (6 dB/octave below 100 Hz), and by the fluid coupling
of the IHC resulting in the IHC dependence on stimulus velocity
(6 dB/octave below 470 Hz). Lower panel: Combination of the
three processes in the upper panel into threshold curves demonstrating: input to the cochlea (dotted) as a result of middle ear
attenuation, input to the IHC as a result of additional filtering by
the helicotrema, and input to the IHC as a result of their velocity
dependence. Shown for comparison is the sensitivity of human
hearing in the audible range (ISO226, 2003) and the sensitivity of
humans to infrasound (Moller & Pedersen, 2004). The summed
filter functions account for the steep (18 dB/octave) decrease in
sensitivity below 100 Hz. OHC ¼ outer hair cells; IHC ¼ inner hair
cells; LF ¼ low-frequency sound.
Source: Reproduced with permission from Salt and Hullar (2010),
Figure 3.

of meters can act as a low-frequency wave guide under a
variety of common meteorological conditions (for
review, see Marcillo, Arrowsmith, Blom, & Jones,
2015). With a stable boundary layer, which is common
at night, LF radiation occurs as cylindrical waves and
follows a two-dimensional decay model (�3 dB per doubling of distance) when measured downwind of a source
(Zorumski & Willshire, 1989) in contrast to a threedimensional decay model for higher frequency audible
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sound. Under such conditions, therefore, LF and IS
levels decay more slowly with distance when compared
with higher frequencies. Consistent with this, propagation of sound at the BPF from a 60-turbine wind farm
has been recently measured using particularly sensitive
equipment as far as 90 km from the source (Marcillo
et al., 2015).
Second, IS and LF have wavelengths comparable with
the dimensions of building structures such as homes
which also allows for resonant interactions with those
structures. Recent high-resolution data recorded inside
and outside dwellings demonstrate such building cavity
resonance in the 10 - to 20-Hz range (Pedersen, Møller, &
Waye, 2007; Schomer et al., 2015; Zajamšek et al., 2016)
along with other building resonances over a 2- to 80-Hz
range. Third, sound attenuation provided by building
walls is much less at low frequencies compared with
higher frequency sounds (K. L. Hansen, Hansen, &
Zajamšek, 2015; Thorsson et al., 2018) and very irregular
because of the building resonances. These two observations indicate that exterior measures of LF and IS
pressure are not necessarily good predictors of interior
sound pressures as these are dependent on the particular
characteristics of the structure.
Accurate measures of the sound pressure levels of LF
and IS around WTs is complicated because of the very
long wavelengths of sound at such low frequencies, and
the high susceptibility of measurement microphones to
atmospheric turbulence (i.e., wind noise). Special strategies such as very high performance wind-shields
(Dauchez, Hayot, & Denis, 2016; K. Hansen, Zajamsek,
& Hansen, 2014; Turnbull, Turner, & Walsh, 2012;
Zajamšek et al., 2016) and the use of microphone arrays
with sophisticated signal processing (Walker, 2013) are
needed. There is a complex relationship between the
wind speed and angle of incidence, atmospheric conditions, terrain, distance to the source and the number
and distribution of sources, and the measurement of LF
and IS (for an excellent review, see Van den Berg, 2006).
External measures are complicated by wind noise and
other interactions with the measuring instrument.
The greater majority of measurements are external
(rather than internal where the greatest disability is
reported) and use A weighting which eﬀectively ﬁlters
out LF and IS frequencies. Even lower pass weightings
(e.g., C weighting) exclude crucial low frequencies particularly at the BPF and ﬁrst few harmonics. Measures made
external to dwellings are not necessarily good predictors
of dwelling interior pressures where people spend the
majority of their time (particularly sleeping). In turn,
internal measurements are also complicated, and often
avoided by acousticians because of the inﬂuence of the
room modes and occupational sources of noise, such as
refrigerators and other household equipment. That there
is a wide range of reported levels of LF and IS in and
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around wind farms should not be surprising, given the
diversity of relevant factors (e.g., cf. Jung et al., 2008;
Schomer et al., 2015; Sugimoto et al., 2008; Van den
Berg, 2006). Given some of the physiological work
reviewed later (particularly that relating to hydrops and
basilar membrane biasing), use of a dosimetry approach
to LF and IS exposure may prove a more appropriate
measure for determining human exposure although this
would require the development of new equipment and
measurement techniques.

Sound Pressure Weighting Scales
and WTN
The abovementioned considerations indicate that a complete understanding of sound energy emitted by WTs
requires careful measurement and modeling approaches
that are sensitive to the full range of possible sound frequencies. While the current practice of measuring and
analyzing WTN using an A-weighted correction oﬀers
convenience and practicality, it will necessarily ﬁlter
out much of the LF energy actually emitted by a WT.
This approach appears to be motivated by practical
measurement considerations and the assumption that,
from the point of view of human perception, the auditory system sensitivity to sound level (loudness perception) is nonlinear and rolls oﬀ very sharply for
frequencies below 1 kHz reaching 50 dB by 20 Hz
(Keith et al., 2016; Yokoyama, Sakamoto, &
Tachibana, 2014). These authors also argued that the
A-weighted sound level of a wind farm is highly correlated with the sound levels of the LF and IS, and so
A-weighted measures could act as a proxy for LF and
IS levels. This supposition is, however, based on 1/3
octave C-weighted measures extending only to 16 Hz
which is well above the BPF and it is not consistent with
some recent data (e.g., Hansen, Walker, Zajamsek, &
Hansen, 2015; Schomer et al., 2015). As reviewed earlier,
there are also complicating factors relating to the potential
diﬀerence in the propagation of IS and LF compared with
the middle to high frequencies to which humans are sensitive. This suggests that, even if A-weighted measures are
correlated with the total WT energy at a particular point in
space, this may not provide an adequate indication of the
relative sound levels at other distances from the source (see
also Moller & Pedersen, 2011).
There is clearly a need for more research and development of methods to accurately measure and assess the
level of exposure of individuals to LF and IS particularly
in the built environment where individuals live and sleep.
To be clear, in the ﬁrst instance, this work needs to focus
on the collection of high-quality scientiﬁc data to provide
insights into the mechanisms and processes in play.
While this may subsequently have implications for methods of making acoustic measurements in the ﬁeld, the
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emphasis ﬁrst needs to be on collecting high-quality scientiﬁc data to address the questions of sound propagation and human exposure.

Perceptual Sensitivity
Perceptual sensitivity to LF and IS has been studied for
more than 80 years (reviewed in Moller & Pedersen,
2004), and although there is no international standard,
the experimental data are in good agreement. Threshold
rises sharply from 80 dB (SPL) at 20 Hz to around 124 dB
SPL at 2 Hz and the perceptual eﬀects also include vibration and the sensation of pressure at the ear drums.
Consistent with these data, Yokoyama et al. (2014)
showed that listeners were insensitive to resynthesized
WTN in the laboratory at levels up to 56 dBA.
For a variety of biomechanical and other physiological reasons, the cochlea is known to be a highly nonlinear transducer. Given the relatively high sound
levels required to achieve perceptual response to IS, the
question arises as to whether this represents neural transduction at the fundamental frequency or sensitivity to
nonlinear distortion products produced on the basilar
membrane. While mechanisms of transduction are considered in more detail later, recent functional magnetic
resonance imaging (fMRI) data (Dommes et al., 2009;
Weichenberger et al., 2015) show auditory cortical activation to a 12-Hz tone at thresholds that are broadly
consistent with those reviewed by Moller and Pederson
(2004). This indicates that, regardless of whether IS is
transduced as a fundamental or as a consequence of nonlinear distortion products, it does lead to activation of
the auditory cortex providing a primary neural representation of these acoustic stimuli.
A more recent fMRI study (Weichenberger et al.,
2017) took a diﬀerent analytical approach using a regional homogeneity resting mode analysis and a relatively
prolonged (200 s) 12-Hz stimulus. They report that subliminal sound levels (2 dB below measured threshold)
also activated brain regions known to be involved in
autonomic and emotional processing: In particular, the
anterior cingulate cortex and amygdala—the latter is
believed to be involved with stress and anxiety-related
psychiatric disorders. The amygdala is also part of the
nonleminiscal auditory pathway that mediates subcortical processing and has input to the reticular activating
system, a key component regulating arousal and
sleep (for discussion, see Weichenberger et al., 2017).
This latter observation provides some explanation as to
how subliminal IS stimulation could lead to arousal and
potentially mediate sleep disturbances reported by some
individuals.
Related to the question of individual diﬀerences,
Moller and Pedersen (2004) make the observation that
the dynamic range of the auditory system decreases
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signiﬁcantly at low frequencies, demonstrated in the
extreme compression of the equal loudness contours at
2 Hz (20–80 phon from 130 to 140 dB). This indicates
that even small changes in pressure can result in very
large changes in loudness perception. Likewise, small
variations in threshold between individuals could produce signiﬁcant diﬀerences in perceived loudness for
the same pressure level stimulus. This would also result
in diﬀerences in suprathreshold levels which, when taken
in the context of the recent report of Weichenberger et al.,
could in turn explain some of the individual diﬀerences in
reported physiological eﬀects of WTN. A simple test of
this prediction would be to measure the IS thresholds of
individuals reporting physiological eﬀects of exposure to
WTN compared with those who report no eﬀects under
the same exposure conditions. If this proved to be discriminatory, then simple IS threshold measures would provide
an indicator of likely susceptibility to WTN. Such measurements could involve perceptual impressions (Kuehler,
Fedtke, & Hensel, 2015) or objective assessments such as
fMRI (Weichenberger et al., 2017) or magnetoencephalogy (Bauer et al., 2013).

Physiological Transduction of LF and IS
Before considering the evidence for potential sensory or
other transduction of LF and IS, it is useful to contextualize this discussion. As indicated in the Introduction
section, a critical component in any argument attempting
to link the sound level output from WTs (or any mechanical device) to ill health is the extent to which sound
energy is able to inﬂuence the human body perceptually
or somatically. If there is no inﬂuence, then it would be
diﬃcult to argue that reported health eﬀects could
be induced by sound or vibration. For instance, people
in urban environments are exposed daily to signiﬁcant
qualities of low-level microwave radiation in the form
of communications transmissions (radio, TV, cellular
network, etc.) without any known eﬀects of ill
health (Valberg, Van Deventer, & Repacholi, 2007).
This would likely be a consequence of the fact that, at
these levels of exposure, microwave radiation is not an
eﬀective stimulus perceptually or somatically for the
human body. By contrast, there is much debate and
opinion as to whether the human nervous system is sensitive to the infrasonic and LF that is emitted by WTs.
There are, unfortunately, very few peer-reviewed publications that consider the potential physiological mechanisms that might underlie sensory transduction of LF and
IS. There is a much wider range of opinion pieces on the
topic presented in a variety of formats (popular science
magazines, newspaper articles, and self-published monographs and newsletters). Subsequently, we will consider
principally reports or reviews in peer-reviewed scientiﬁc
publications.
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In a review in Hearing Research, Salt and Hullar
(2010) outline a number of possible mechanisms by
which the LF and IS could inﬂuence the function of
the inner ear and lead to neural stimulation that may
or may not be perceived as sound. These authors
describe how, under normal physiological circumstances,
the inner ear is remarkably insensitive to LF and IS. This
results from the need to mechanically tune the sensory
apparatus to sounds of greatest biological interest (in
this case, from 100 Hz to a few kilohertz which is the
range of human communication and of the inadvertent
sounds of movement of predator or prey). Consequently,
the anatomical structures of the cochlea would suﬀer
signiﬁcant damage in response to large mechanical displacements that would result from stimulation by even
relatively low pressure LFs (for sounds of constant pressure, particle displacement is inversely proportional to
frequency at þ6 dB per octave).
There are three principal mechanisms providing this
protective attenuation (see Figure 3; Salt & Hullar, 2010;
for a very detailed review, see Dallos, 2012). First, the
band-pass characteristics of the middle ear are roughly
centered on 1 kHz and attenuate frequencies below that
at 6 dB/octave. For a constant pressure, this inversely
matches the increase in particle displacement so that for
frequencies below 1 kHz, movement of the stapes and the
amplitude of displacement input to the cochlea is constant. Second, low-frequency stimulation of the cochlea
is reduced by the shunting of perilymph ﬂuid between the
chambers of the scala tympani and scala vestibuli
through the helicotrema resulting in 6 dB/octave attenuation for frequencies less than 100 Hz. Third, the auditory transduction receptors, the inner hair cells (IHC)
are sensitive to ﬂuid velocity in the cochlea which results
in a further attenuation of 6 dB octave below about
470 Hz. These three mechanisms add linearly to reduce
stimulation of the IHC by 18 dB/octave between 100 Hz
and 20 Hz.
Salt and Hullar (2010) make the important observation that as the outer hair cells (OHC) are sensitive to
displacement (i.e., they are mechanically coupled and not
ﬂuid coupled to the tectorial membrane) which is constant for low frequencies, so even under physiologically
normal conditions, at these low frequencies they should
be stimulated at lower sound levels than the IHC.
This prediction is borne out by the thresholds of endolymphatic potentials in the guinea pig cochlea to 5-Hz
stimuli which represent strial current gated by OHC
activity (Salt, Lichtenhan, Gill, & Hartsock, 2013).
In contrast to the original estimates of OHC threshold
(�40 dB lower than IHC at 5 Hz; Salt & Hullar, 2010),
gain calculations in the later work suggest that the
human apical cochlea could be similarly activated at
around 55 dB to 65 dB SPL (corresponding to �38 to
�28 dBA). This surprisingly high level of sensitivity of
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OHCs to LF (when compared with IHC activation and
perceptual threshold) is strongly supported by recent
work examining the spontaneous otoacoustic emissions
in humans (Drexl, Krause, Gürkov, & Wiegrebe, 2016;
see also Drexl, Otto, et al., 2016; Jeanson, Wiegrebe,
Gürkov, Krause, & Drexl, 2017; Kugler et al., 2014).
It has been known for quite some time using human
distortion product otoacoustic emissions (e.g., Hensel,
Scholz, Hurttig, Mrowinski, & Janssen, 2007) as well
as in vivo animal data (Patuzzi, Sellick, & Johnstone,
1984) that LF and IS do aﬀect cochlear processing and
that the cochlea aqueduct does pass IS frequencies into
the inner ear (Traboulsi & Avan, 2007). The perceptual
and other downstream consequences, however, are still
not well studied. The more recent focus on the modulation of OHC activity is likely to provide important
insights as to the physiological eﬀects of IS and LF on
cochlear processing. While the sensory role of OHCs are
currently not well understood, they do carry sensory
information via Type-II aﬀerent ﬁbers into the brain
and probably play a role in signaling the oﬀ-set bias
(and therefore operating point) of the basilar membrane
and therefore also aﬀect IHC transduction.
Before considering the eﬀects of possible dysfunction
of this system, it is worth summarizing the implications
mentioned earlier. The healthy human ear signiﬁcantly
attenuates low-frequency input to the IHCs below
around 100 Hz (18 dB/octave). It is likely that at very
low frequencies (<20 Hz), the OHCs are responding
to stimuli at levels well below those producing activation
of the IHCs. It is acoustic stimulation of the IHC
which is the eﬀective perceptual stimulus for hearing.
Nonetheless, OHCs also have a sensory (aﬀerent) input
to the brain, although their stimulation is unlikely to lead
to auditory perception per se. What is critical to emphasize at this juncture is that although the mechanisms outlined by Salt and Hullar (2010) are plausible and based
on a large body of well-founded research, they do not by
themselves constitute a demonstration of direct transduction of LF and IS by the inner ear. The eﬀects of
LF on OHC activity, however, could modulate transduction by the IHC, and such aﬀects would likely be
perceptible.
These data do provide, however, a strong prima facia
case for neural transduction of LF and IS that needs to
be properly examined at a functional and perceptual
level in both animal and human models. Some critics
of Salt and Hullar (2010) have argued that the level of
LF and IS required to stimulate the OHCs is much
greater than that recorded near wind farms. Given, however, the range of technical issues in making such acoustic measurements and the diversity of reported levels
reviewed earlier, this claim is similarly limited by the
available acoustic data. Furthermore, the recent work
examining the guinea pig endocochlear potential (Salt
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et al., 2013) and human otoacoustic emissions (e.g.,
Drexl, Otto, et al., 2016; Kugler et al., 2014) indicate
even greater levels of sensitivity of OHCs to LF when
compared with the perceptual threshold mediated by
IHC activity than ﬁrst predicted. This suggests the
need for a review of such conclusions.
Salt and Hullar (2010) also review the consequences of
some pathologic conditions of the inner ear in terms of
the potential to increase sensitivity to LF and IS. For
instance, blockage or increased resistance of the helicotrema by a condition such as endolymphatic hydrops will
reduce ﬂuid shunting and reduce the attenuation for frequencies <100 Hz by up to 6 dB. Acute endolymphatic
hydrops can be induced by exposure to low frequencies,
although the relationship is complex and suggests that a
dosimetry approach to exposure could be most informative. Hydrops would also lead to changes in the operating point of the basilar membrane resulting in a variety
of changes in IHC sensory transduction including
increased distortion. A further mechanism considered
by Salt and Hullar is the increased ﬂuid coupling of vestibular cells to sound input produced by changes in the
input impedance of the vestibular system in conditions
such as superior canal dehiscence (SCD), which can
result in sound induced dizziness or vertigo, nausea,
and nystagmus (Tullio phenomena).
Schomer et al. (2015) also examine potential physiological mechanisms that could mediate eﬀects of LF and
IS. They draw a link between the nauseogenic eﬀects of
low-frequency vestibular stimulation in seasickness and
the potential vestibular stimulation by IS under normal
listening conditions (as opposed to pathologic conditions
of SCD). Using data collected by the U.S. Navy on nauseogenic eﬀectiveness of low-frequency vestibular stimulation produced by whole body motion, they found
signiﬁcant overlap between the most eﬀective nauseogenic frequencies and BPF of modern and larger WTs.
Using a ﬁrst-order model, they also demonstrate a better
than order of magnitude equivalence between the force
applied to the otoconia in the vestibular apparatus produced by whole body motion of 0.7 Hz at 5 m/s2 peak
and by IS of 0.7 Hz at 54 dB (SPL). Building on previous
anatomical work (Uzun-Coruhlu, Curthoys, & Jones,
2007), Schomer et al. argue that pressure normal to the
surface of the macular in the inner ear will provide an
eﬀective stimulus to the vestibular hair cells in the
same way as the sheer motion between the otoconial
membrane produced during linear acceleration of the
head. While a plausible explanation, it is important to
recognize that this suggestion is highly speculative and
no data have yet been provided to support this latter
assertion. Leventhall (2015) has also questioned this
model although not in a peer-reviewed forum. Of note,
however, the comparison with seasickness does add to
the argument that a dosimetric approach to exposure
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may be more appropriate than measures of peak or rootmean-square sound pressure.

Perceptual Effects of Laboratory Exposure
to LF and IS
A number of laboratory studies have directly exposed
human listeners to IS and LF (e.g., Crichton, Dodd,
Schmid, Gamble, & Petrie, 2014; Tonin, Brett, &
Colagiuri, 2016) either directly recorded from WT (e.g.,
Yokoyama et al., 2014) or synthesized to reproduce key
elements of these recordings (e.g., Tonin et al., 2016).
A range of exposure symptoms have been reported but
no systematic or signiﬁcant eﬀects of IS and LF have
been demonstrated.
In general, sample sizes have been relatively small
(e.g., n ¼ 2, Hansen, Walker, et al., 2015; n ¼ 72, Tonin
et al., 2016) with studies likely to be statistically under
powered (see Supplementary Material). Exposure times
have been in the order of minutes to a few 10 s of minutes
with a diversity of presentation levels above and below
the IS/LF levels reported in the ﬁeld.
Some free ﬁeld stimulus playback systems have failed
to deliver sound at the BPF and low-order harmonics
frequencies (Yokoyama et al., 2014) while others have
used headphone playback (Tonin et al., 2016). Many
studies have not been blinded or double blinded, while
others have been speciﬁcally designed to examine the
eﬀects of demand characteristics by manipulating expectancy (e.g., Crichton et al., 2014; Tonin et al., 2016). The
latter studies have demonstrated, unsurprisingly, that
manipulation of expectancy regarding the physiological
eﬀects of WT IS and LF has a moderate eﬀect on the
number and strength of symptoms reported by subjects
regardless of the noise exposure conditions. Interestingly,
Tonin et al. (2016) also report in their double-blind study
that the presence of IS increased concern about health
eﬀects of WTN-expressed postexposure although subjects reported not hearing the IS stimulus.
In summary, there appears a prima facia case for the
existence of sensory transduction of LF and IS and its
representation in the nervous system. While a number of
plausible mechanisms have been proposed, the actual
mechanism of transduction has yet to be demonstrated.
There are some laboratory-based studies examining the
exposure to either recorded or simulated WTN, but the
current data regarding potential perceptual or physiological are inconclusive.

General Summary and Conclusions
Although not an exhaustive survey of this literature, this
review indicates that there are questions relating to the
measurement and propagation of LF and IS and its
encoding by the central nervous system (e.g., Dommes
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et al., 2009; Weichenberger et al., 2017) that are relevant
to the possible perceptual and physiological eﬀects of
WTN but for which we do not have a good scientiﬁc
understanding. There is much contention and opinion
in these areas that, from a scientiﬁc perspective, are not
well founded in the data, simply because there are little
data available that eﬀectively address these issues. This
justiﬁes a clear call to action for resources and support to
promote high-quality scientiﬁc research in these areas.
Some of the research questions that arise from this
review include the need for the following:
1. A more complete characterization and modeling of
the sound generated by individual WTs and the large
aggregations that comprise the modern windfarm.
Such research needs to consider the spectrum from
the BPF to its higher harmonics and incorporate the
diﬀerent propagation models that apply to diﬀerent
frequency ranges along with the eﬀects of terrain,
atmospheric conditions, and other potential modiﬁers of the sound.
2. The development of a more complete understanding
of the interactions between WTN and the built structures in which people live and sleep. Such research
needs to consider the diﬀerent modes of excitation
including substrate vibration, cavity resonances
(including Helmholtz resonance and the interconnection of rooms), and diﬀerential building material
sound insulation. New methods need to be developed
for accurately and eﬀectively measuring acute and
chronic exposure (dosimetry) and for managing
wind and other interference in the measurements.
3. Structural and aeronautic engineering research to discover ways to minimize the BPF generation and
other potentially annoying sound sources.
4. Research to directly examine the eﬀects of IS on the
cochlea and vestibular apparatus. Although diﬀerent
theories have been advanced as to how IS and LF
might be transduced and excite the central nervous
system, there are little direct data demonstrating
whether and how this occurs.
5. Research to better understand the neural connectivity
of the putative transducers in the inner ear and an
understanding of the consequences of their possible
activation by IS and LF, notwithstanding the recent
brain imaging data demonstrating diﬀerential activation of diﬀerent brain structures (including the auditory cortex) by IS.
6. Research to better characterize the physiology of
individuals who report susceptibility to WTN with
a focus on whether these individuals represent a statistical tail of a normally distributed population or
display other dysfunction or pathology that mediates
susceptibility (e.g., SCD or lymphatic hydrops). In
particular, an examination is required of the
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hypothesis that small individual diﬀerences in threshold sensitivity to IS could underlie the diﬀerential
activation of the anterior cingulate cortex and amygdala at subliminal sound levels.

This is not intended to be an exhaustive list of possible
research areas. A research initiative to encourage
and develop a very wide diversity of proposals is
warranted as it is from the depth, capacity, and ingenuity
of the researchers that work in these areas that
the insights and the most eﬀective research questions
will come.
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Abstract
Wind turbines generate low-frequency sounds that affect the ear. The ear is superficially similar to a microphone, converting
mechanical sound waves into electrical signals, but does this by complex physiologic processes. Serious misconceptions
about low-frequency sound and the ear have resulted from a failure to consider in detail how the ear works. Although the
cells that provide hearing are insensitive to infrasound, other sensory cells in the ear are much more sensitive, which can
be demonstrated by electrical recordings. Responses to infrasound reach the brain through pathways that do not involve
conscious hearing but instead may produce sensations of fullness, pressure or tinnitus, or have no sensation. Activation of
subconscious pathways by infrasound could disturb sleep. Based on our current knowledge of how the ear works, it is quite
possible that low-frequency sounds at the levels generated by wind turbines could affect those living nearby.
Keywords
cochlea, hair cells, A-weighting, wind turbine, Type II auditory afferent fibers

Wind Turbines Generate Infrasound
The sounds generated by wind turbines vary widely, depending
on many factors such as the design, size, rotor speed, generator loading, and different environmental conditions such as
wind speed and turbulence (e.g., Jakobsen, 2005). Under some
conditions, such as with a low wind speed and low generator
loading, the sounds generated appear to be benign and are
difficult to detect above other environmental sounds (Sonus,
2010).
But in many situations, the sound can contain a substantial
low-frequency infrasound component. One study (Van den
Berg, 2006) reported wind turbine sounds measured in front
of a home 750 m from the nearest turbine of the Rhede wind
farm consisting of Enercon E-66 1.8 MW turbines, 98 m hub
height, and 35 m blade length. A second study (Jung & Cheung,
2008) reported sounds measured 148 to 296 m from a 1.5 MW
turbine, 62 m hub height, 36 m blade length. In both these studies, which are among the few publications that report fullspectrum sound measurements of wind turbines, the sound
spectrum was dominated by frequencies below 10 Hz, with
levels of over 90 dB SPL near 1 Hz.
The infrasound component of wind turbine noise is demonstrated in recordings of the sound in a home with GE 1.5 MW
wind turbines 1,500 ft downwind as shown in Figure 1. This
20-second recording was made with a microphone capable
of recording low-frequency components. The sound level
over the recording period, from which this excerpt was
taken, varied from 28 to 43 dBA. The audible and inaudible
(infrasound) components of the sound are demonstrated by

filtering the waveform above 20 Hz (left) or below 20 Hz
(right). In the audible, high-pass filtered waveform, the
periodic “swoosh” of the blade is apparent to a varying
degree with time. It is apparent from the low-pass filtered
waveform that the largest peaks in the original recording represent inaudible infrasound. Even though the amplitude of
the infrasound waveform is substantially larger than that of
the audible component, this waveform is inaudible when played
by a computer’s sound system. This is because conventional
speakers are not capable of generating such low frequencies
and even if they could, those frequencies are typically inaudible to all but the most sensitive unless played at very high
levels. It was also notable in the recordings that the periods
of high infrasound level do not coincide with those times when
the audible component is high.
This shows that it is impossible to judge the level of infrasound present based on the audible component of the sound.
Just because the audible component is loud does not mean that
high levels of infrasound are present. These measurements
show that wind turbine sounds recorded inside a home can
contain a prominent infrasound component.
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Figure 1. Upper Panel: Full-spectrum recording of sound from a wind turbine recorded for 20 seconds in a home with the wind turbine
1,500 ft downwind (digital recording kindly provided by Richard James). Lower Left Panel: Result of high-pass filtering the waveform at 20
Hz, showing the sound that is heard, including the sounds of blade passes. Lower Right Panel: Result of low-pass filtering the waveform at
20 Hz, showing the infrasound component of the sound

Figure 2. Wide band spectra of wind turbine sounds (Jung &
Cheung, 2008;Van den Berg, 2006) compared with the sensitivity
of human hearing (International Organization for Standardization,
2003, above 20 Hz; Møller & Pederson, 2004, below 20 Hz). The
levels of sounds above 30 Hz are above the audibility curve and
would be heard. Below 30 Hz, levels are below the audibility curve
so these components would not be heard

Wind Turbine Infrasound
Is Typically Inaudible
Hearing is very insensitive to low-frequency sounds, including those generated by wind turbines. Figure 2 shows examples
of wind turbine sound spectra compared with the sensitivity
of human hearing. In this example, the turbine sound components above approximately 30 Hz are above threshold and
therefore audible. The sounds below 30 Hz, even though they

are of higher level, are below the threshold of audibility and
therefore may not be heard. Based on this comparison, for
years it has been assumed that the infrasound from wind turbines is not significant to humans. Leventhall (2006) concluded that “infrasound from wind turbines is below the
audible threshold and of no consequence.” (p.34) Leventhall
(2007) further stated that “if you cannot hear a sound you
cannot perceive it in other ways and it does not affect you.”
(p.135)
Renewable UK (2011), the website of the British Wind
Energy Association, quotes Dr. Leventhall as stating, “I can
state quite categorically that there is no significant infrasound
from current designs of wind turbines.” Thus, the fact that
hearing is insensitive to infrasound is used to exclude the
possibility that the infrasound can have any influence on
humans. This has been known for many years in the form of
the statement, “What you can’t hear can’t affect you.” The
problem with this concept is that the sensitivity of “hearing”
is assumed to equate with sensitivity of “the ear.” So if you
cannot hear a sound then it is assumed that the sound is insufficient to stimulate the ear. Our present knowledge of the
physiology of the ear suggests that this logic is incorrect.

The Ear Is Sensitive to
Wind Turbine Infrasound
The sensory cells responsible for hearing are contained in a
structure in the cochlea (the auditory portion of the inner ear)
called the organ of Corti. This organ runs the entire length
of the cochlear spiral and contains two types of sensory cells,
which have completely different properties. There is one row
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Figure 3. The thin line shows the estimated sensitivity of inner hair cells (IHC) as a function of frequency, which is comparable with the
human audibility curve shown in Figure 2 and which is consistent with hearing being mediated by the IHC (based on Cheatham & Dallos,
2001). The thick line shows the estimated sensitivity of the outer hair cells (OHC), which are substantially more sensitive than the IHC.
Sound components of the overlaid wind turbine spectra within the shaded region (approximately 5 to 50 Hz) are too low to stimulate
the IHC and cannot therefore be heard but are of sufficient level to stimulate the OHC. The inset shows a cross section of the sensory
organ of the cochlea (the organ of Corti) showing the locations of the IHC and OHC

of sensory inner hair cells (IHC) and three rows of outer hair
cells (OHC) as shown schematically in the inset to Figure 3.
For both IHC and OHC, sound-induced deflections of the
cell’s sensory hairs provide stimulation and elicit electrical
responses. Each IHC is innervated by multiple nerve fibers that
transmit information to the brain, and it is widely accepted that
hearing occurs through the IHC. The rapidly declining sensitivity of hearing at lower frequencies (Figure 2) is accounted
for by three processes that selectively reduce low-frequency
sensitivity (Cheatham & Dallos, 2001), specifically the
properties of middle ear mechanics, from pressure shunting
through the cochlear helicotrema and from “fluid coupling”
of the inner hair cell stereocilia to the stimulus (reviewed in
detail by Salt & Hullar, 2010).
The combined effect of these processes, quantified by
Cheatham and Dallos (2001), are shown as the “IHC sensitivity” curve in Figure 3. The last component attenuating low
frequencies, the so-called fluid coupling of input, arises because
the sensory hairs of the IHC do not contact the overlying gelatinous tectorial membrane but are located in the fluid space below
the membrane.
As a result, measurements from the IHC show that they
do not respond to sound-induced displacements of the structure but instead their amplitude and phase characteristics are
consistent with them responding to the velocity of the stimulus. As stimulus frequency is lowered, the longer cycles result
in lower stimulus velocity, so the effective stimulus falls by
6 dB/octave. This accounts for the known insensitivity of the
IHC to low-frequency stimuli. For low frequencies, the

calculated sensitivity of IHC (Figure 3) compares well with
measures of hearing sensitivity (Figure 2), supporting the
view that hearing is mediated by the IHC.
The problem, however, arises from the more numerous
OHC of the sensory organ of Corti of the ear. Anatomic studies show that the sensory hairs of the OHC are embedded in
the overlying tectorial membrane, and electrical measurements from these cells show their responses depend on the
displacement rather than the velocity of the structure. As a
result, their responses do not decline to the same degree as IHC
as frequency is lowered.
Their calculated sensitivity is shown as the “OHC sensitivity” curve in Figure 3. It is important to note that the difference
between IHC and OHC responses has nothing to do with frequency-dependent effects of the middle ear or of the helicotrema (the other two of the three components mentioned
above). For example, any attenuation of low-frequency stimuli provided by the helicotrema will equally affect both the
IHC and the OHC. So the difference in sensitivity shown in
Figure 3 arises purely from the difference in how the sensory
hairs of the IHC and OHC are coupled to the overlying tectorial membrane.
The important consequence of this physiological difference between the IHC and the OHC is that the OHC are
stimulated at much lower levels than the IHC. In Figure 3,
the portion of the wind turbine sound spectrum within the
shaded region represents frequencies and levels that are too
low to be heard, but which are sufficient to stimulate the OHC
of the ear.
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This is not confined to infrasonic frequencies (below 20 Hz),
but in this example includes sounds over the range from 5 to
50 Hz. It is apparent that the concept that “sounds you can’t
hear cannot affect you” cannot be correct because it does not
recognize these well-documented physiologic properties of
the sensory cells of the inner ear.
Stimulation of OHC at inaudible, low levels can have potentially numerous consequences. In animals, cochlear microphonics demonstrating the responses of the OHC can be
recorded to infrasonic frequencies (5 Hz) at levels as low as
40 dB SPL (Salt & Lichtenhan, in press). The OHCs are innervated by Type II nerve fibers that constitute 5% to 10% of the
auditory nerve fibers, which connect the hair cells to the brainstem. The other 90% to 95% come from the IHCs. Both Type
I (from IHC) and Type II (from OHC) nerve fibers terminate
in the cochlear nucleus of the brainstem, but the anatomical
connections of the two systems increasingly appear to be quite
different. Type I fibers terminate on the main output neurons
of the cochlear nucleus. For example, in the dorsal part of the
cochlear nucleus, Type I fibers connect with fusiform cells,
which directly process information received from the ear and
then deliver it to higher levels of the auditory pathway. In
contrast, Type II fibers terminate in the granule cell regions
of the cochlear nucleus (Brown, Berglund, Kiang, & Ryugo,
1988). Some granule cells receive direct input from Type II
fibers (Berglund & Brown, 1994). This is potentially significant because the granule cells provide a major source of input
to nearby cells, whose function is inhibitory to the fusiform
cells that are processing heard sounds. If Type II fibers excite
granule cells, their ultimate effect would be to diminish
responses of fusiform cells to sound. Evidence is mounting
that loss of or even just overstimulation of OHCs may lead
to major disturbances in the balance of excitatory and inhibitory influences in the dorsal cochlear nucleus. One product
of this disturbance is the emergence of hyperactivity, which
is widely believed to contribute to the perception of phantom
sounds or tinnitus (Kaltenbach et al., 2002; Kaltenbach &
Godfrey, 2008). The granule cell system also connects to
numerous auditory and nonauditory centers of the brain
(Shore, 2005). Some of these centers are directly involved
in audition, but others serve functions as diverse as attentional control, arousal, startle, the sense of balance, and the
monitoring of head and ear position (Godfrey et al., 1997).
Functions that have been attributed to the dorsal cochlear
nucleus thus include sound localization, cancellation of selfgenerated noise, orienting the head and ears to sound sources,
and attentional gating (Kaltenbach, 2006; Oertel & Young,
2004). Thus, any input from OHCs to the circuitry of the dorsal cochlear nucleus could influence functions at several levels.

A-Weighted Wind Turbine
Sound Measurements
Measurements of sound levels generated by wind turbines
presented by the wind industry are almost exclusively
A-weighted and expressed as dBA. When measured in this

manner, the sound levels near turbines are typically in the
range of 30 to 50 dBA, making wind turbine sounds,
about the same level as noise from a flowing stream
about 50-100 meters away or the noise of leaves rustling
in a gentle breeze. This is similar to the sound level
inside a typical living room with a gas fire switched on,
or the reading room of a library or in an unoccupied,
quiet, air-conditioned office. (Renewable UK, 2011)
On the basis of such measurements, we would expect wind
turbines to be very quiet machines that would be unlikely to
disturb anyone to a significant degree. In contrast, the human
perception of wind turbine noise is considerably different.
Pedersen and Persson-Waye (2004) reported that for many
other types of noise (road traffic, aircraft, railway), the level
required to cause annoyance in 30% of people was over
70 dBA, whereas wind turbine noise caused annoyance of 30%
of people at a far lower level, at around 40 dBA. This major
discrepancy is probably a consequence of A-weighting the
wind turbine sound measurements, thereby excluding the
low-frequency components that contribute to annoyance.
A-weighting corrects sound measurements according to
human hearing sensitivity (based on the 40 phon sensitivity
curve). The result is that low-frequency sound components
are dramatically deemphasized in the measurement, based
on the rationale that these components are less easily heard
by humans. An example showing the effect of A-weighting
the turbine sound spectrum data of Van den Berg (2006) is
shown in Figure 4. The low-frequency components of the
original spectrum, which resulted in a peak level of 93 dB
SPL at 1 Hz, are removed by A-weighting, leaving a spectrum
with a peak level of 42 dBA near 1 kHz. A-weighting is perfectly acceptable if hearing the sound is the important factor.
A problem arises though when A-weighted measurements or
spectra are used to assess whether the wind turbine sound
affects the ear. We have shown above that some components
of the inner ear, specifically the OHC, are far more sensitive
to low-frequency sounds than is hearing. Therefore, A-weighted
sounds do not give a valid representation of whether wind
turbine noise affects the ear or other aspects of human physiology mediated by the OHC and unrelated to hearing. From
Figure 3, we know that sound frequencies down to 3 to 4 Hz
may be stimulating the OHC, yet the A-weighted spectrum
in Figure 4 cuts off all components below approximately
14 Hz. For this reason, the determination of whether wind turbine sounds affect people simply cannot be made based on
A-weighted sound measurements. A-weighted measurements
are inappropriate for this purpose and give a misleading representation of whether the sound affects the ear.
Alternatives to A-weighting are the use of full-spectrum
(unweighted), C-weighted, or G-weighted measurements.
G-weighted measurements use a weighting curve based on
the human audibility curve below 20 Hz and a steep cutoff
above 20 Hz so that the normal audible range of frequencies is
deemphasized. Although the shape of this function is arbitrary
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Figure 4. Low-frequency components of wind turbine sound spectrum (below 1 kHz) before and after A-weighting. The original
spectrum was taken from Van den Berg (2006). The shaded area represents the degree of alteration of the spectrum by A-weighting. A
weighting (i.e., adjusting the spectrum according to the sensitivity of human hearing) has the effect of ignoring the fact that low-frequency
sounds can stimulate the OHC at levels that are not heard. Representing this sound as 42 dBA, based on the peak of the spectrum,
ignores the possibility that low-frequency components down to frequencies as low as 5 Hz (from Figure 3) are stimulating the OHC. Also
shown are the spectra after G-weighting (dotted) and C-weighting (dashed) for comparison

when hearing is not the primary issue, it does give a measure
of the infrasound content of the sound that is independent of
higher frequency, audible components, as shown in Figure 4.
By applying the function to the normal human hearing sensitivity curve, it can be shown that sounds of approximately 95
dBG will be heard by humans, which agrees with observations by Van den Berg (2006). Similarly, by G-weighting the
OHC sensitivity function in Figure 3, it can be estimated that
sound levels of 60 dBG will stimulate the OHC of the human
ear. In a survey of infrasound levels produced by wind turbines measured in dBG (Jakobsen, 2005), upwind turbines
typically generated infrasound of 60 to 70 dBG, although
levels above and below this range were observed in this and
other studies. From Jakobsen’s G-weighted measurements,
we conclude that the level of infrasound produced by wind
turbines is of too low a level to be heard, but in most cases is
sufficient to cause stimulation of the OHC of the human ear.
C-weighting also provides more representation of low-frequency sound components but still arbitrarily de-emphasizes
infrasound components.

Is the Infrasound From
Wind Turbines Harmful
to Humans Living Nearby?
Our present understanding of inner ear physiology and of the
nature of wind turbine sounds demonstrates that low-level

infrasound produced by wind turbines is transduced by the
OHC of the ear and this information is transmitted to the
cochlear nucleus of the brain via Type II afferent fibers. We
therefore conclude that dismissive statements such as “there is
no significant infrasound from current designs of wind turbines” are undoubtedly false. The fact that infrasounddependent information, at levels that are not consciously
heard, is present at the level of the brainstem provides a scientific basis for the possibility that such sounds can have
influence on people. The possibility that low-frequency
components of the sound could contribute both to high annoyance levels and possibly to other problems that people report
as a result of exposure to wind turbine noise cannot therefore
be dismissed out of hand.
Nevertheless, the issue of whether wind turbine sounds
can cause harm is more complex. In contrast to other sounds,
such as loud sounds, which are harmful and damage the
internal structure of the inner ear, there is no evidence that
low-level infrasound causes this type of direct damage to the
ear. So infrasound from wind turbines is unlikely to be harmful
in the same way as high-level audible sounds.
The critical issue is that if the sound is detected, then
can it have other detrimental effects on a person to a degree
that constitutes harm? A major complicating factor in considering this issue is the typical exposure duration.
Individuals living near wind turbines may be exposed to
the turbine’s sounds for prolonged periods, 24 hours a day,
7 days a week for weeks, possibly extending to years,
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although the sound level will vary over time with varying
wind conditions. Although there have been many studies of
infrasound on humans, these have typically involved higher
levels for limited periods (typically of up to 24 hours). In a
search of the literature, no studies were found that have come
close to replicating the long-term exposures to low-level
infrasound experienced by those living near wind turbines.
So, to date, there are no published studies showing that
such prolonged exposures do not harm humans. On the
other hand, there are now numerous reports (e.g., Pierpont,
2009; Punch, James, & Pabst, 2010), discussed extensively
in this journal, that are highly suggestive that individuals
living near wind turbines are made ill, with a plethora of
symptoms that commonly include chronic sleep disturbance. The fact that such reports are being dismissed on
the grounds that the level of infrasound produced by wind
turbines is at too low a level to be heard appears to totally
ignore the known physiology of the ear. Pathways from the
OHC to the brain exist by which infrasound that cannot be
heard could influence function. So, in contrast, from our
perspective, there is ample evidence to support the view
that infrasound could affect people, and which justifies the
need for more detailed scientific studies of the problem.
Thus, it is possible that people’s health could suffer when
turbines are placed too close to their homes and this becomes
more probable if sleep is disturbed by the infrasound.
Understanding these phenomena may be important to deal
with other sources of low-frequency noise and may establish
why some individuals are more sensitive than others. A better understanding may also allow effective procedures to
be implemented to mitigate the problem.
We can conclude that based on well-documented knowledge of the physiology of the ear and its connections to the
brain, it is scientifically possible that infrasound from wind
turbines could affect people living nearby.
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July 5, 2019
Project No. 0023.004
Backcountry Against Dumps
c/o Donna Tisdale
PO Box 1275
Boulevard, CA 91905-0375
Subject: Campo Wind Draft Environmental Impact Statement (EIS) with Boulder Brush Facilities
Draft EIS Review and Opinion

J-103
Dear Ms. Tisdale,
We are pleased to present this report to Backcountry Against Dumps that provides an independent, technical review of relevant groundwater portions of the Campo Wind Draft EIS,
prepared by Dudek, for the Campo Wind Project with Boulder Brush Facilities (project). Scott
Snyder is a California Professional Geologist and Certified Hydrogeologist with 25 years of experience in hydrogeology, 18 of which have been in San Diego County.
PURPOSE
The purpose of this report is to provide opinions on the following: whether or not the groundwater
technical work (Groundwater Resource Evaluation – Appendix F of the Draft EIS) was conducted
in accordance with County of San Diego guidelines (standards to which Dudek stated they would
compare their work); if the hydrogeologic work meets the standard of care for the industry; and if
the protections proposed for the groundwater users surrounding the project site are adequate.
This report addresses the following:
1. Whether the reports follow the standard of care in San Diego County for such investigations (the County has no jurisdiction on this project, which is on Tribal land; however,
Dudek has indicated they used the County guidelines for significance thresholds and the
guidance in order to compare this project to others in the County),
2. Whether the investigations were conducted in a competent manner,
3. Whether the report’s conclusions are consistent with the results of the investigations,
4. Whether the proposed protections are adequate for groundwater users near the site, and
5. Whether the conclusions of the report are considered within the context of the entire project.

Snyder Geologic | 7445 Girard Avenue, Suite 10, La Jolla, California 92037 | 858-412-9848 | scott@snydergeologic.com
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DOCUMENTS REVIEWED
We reviewed the following documents found on the Bureau of Indian Affairs website for Campo
Wind (www.campowind.com):
•

Draft EIS Section 1 – Introduction

•

Draft EIS Section 2 – Project Description and Alternatives

•

Draft EIS Section 3.2 – Affected Environment and Areas Not Further Discussed, Water
Resources

•

Draft EIS Section 4.2 – Environmental Consequences, Water Resources

•

Draft EIS Appendix B – Project Description Details

•

Draft EIS Appendix C – Regulatory Settings

•

Draft EIS Appendix D – Environmental Resources Section Tables and Graphs

•

Draft EIS Appendix E – EIS Figures

•

Draft EIS Appendix F – Groundwater Resource Evaluation (GRE)

•

Draft EIS Appendix P – Mitigation Measures
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Other reports that were reviewed in whole or in part include:
•

Groundwater Resources Investigation Report, Tierra Del Sol Solar Farm Project (Dudek)

•

Study Area Photolineament Map, Proposed Campo Landfill (Dames & Moore)

•

Draft EIS, Campo Solid Waste Management Project (SAIC)

•

East County Substation Amended Construction Water Supply Plan (BETA/SDG&E)

•

East County Substation Construction Water Use Report, November 1 to 30, 2013
(SDG&E)

PROJECT LOCATION AND DESCRIPTION, AND PROJECTED WATER USE
The proposed project would be a wind farm on the Campo Reservation located in the east county
San Diego mountains. The Campo Reservation lies among several unincorporated communities
of San Diego County including Boulevard, Campo, Live Oak Springs, and Clover Flat. All of the
communities in the east county mountains are fully reliant on groundwater for their water supply
through either privately owned wells or community water systems that derive their water from
groundwater sources. There are no imported water supplies to this region.
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The Campo Wind project would be located on 2,200 acres of the approximately 16,000 acres of
reservation land. Additionally, the Boulder Brush Facilities (a transmission and storage facility)
would be constructed on approximately 500 acres of privately held land under lease that is adjacent to, and would be connected to, the wind farm project. The project as proposed would include
the construction of up to 60 wind turbines and associated infrastructure including roads, meteorological towers, an operations and maintenance facility, and transmission lines.
DEMAND/PROJECT PLAN
The projected water demand from the project is 173 acre feet (AF), or 56,370,000 gallons, over a
14-month construction period. For the wind farm portion of the project, 123 AF will be required,
with approximately 36 AF of water for concrete mixing and 87 AF for dust suppression. For the
Boulder Brush Facility Project, the projected water demand is 50 AF, with 15 AF for concrete mixing and 35 AF for dust suppression.

J-105
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During the first 3 months of construction (peak construction), it is estimated that the project will
use 250,000 gallons per day (gpd, 0.76 AF per day) or 173 gallons per minute (gpm) over a 24hour period (the rate would be higher if work days are less than 24 hours per day). During the remaining 11 months of construction it is estimated that the project will use 120,000 to 150,000 gpd
(0.37 to 0.46 AF per day) or 84 to 105 gpm over a 24-hour period (the rate would be higher if work
days are less than 24 hours per day).
The project proposes to use water from three sources: the on-reservation “South Well Field” consisting of four groundwater supply wells (presumably PD-1 though PD-4, though this is not stated
in the EIS) on the Campo Reservation; the Jacumba Community Services District (JCSD); and
Padre Dam Municipal Water District (PDMWD). The proportion of water expected to be supplied
to the project from these three sources is not provided in the Draft EIS.
EXISTING GROUNDWATER DEMAND
The existing groundwater demand in the basin was tabulated in the GRE at 185.4 AF per year
(AFY). The basin is estimated to hold approximately 3,000 AF, some of which is not available for
withdrawal due to physical constraints. The GRE reports that current demand on the basin is 6%
of the groundwater in storage. However, there are several assumptions that are liberal in nature,
which likely underestimate the actual or potential groundwater consumption. These are discussed
in more detail below.
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Residential Wells
For the existing water demand (Section 3.4) the groundwater withdrawal rate for a residential property was assumed to be 0.5 AFY, equivalent to 0.31 gpm or 446 gpd. While
this may be water use for a typical American family on a standard-sized lot, this consumption rate for residents of the project area is grossly underestimated for some of the
land owners, and at the very least places an undue burden and restriction on residents.
The size of the properties for many residents in the area can exceed 10 acres and some
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own 100 acres or more. In addition, many residents have livestock or landscaping which
both place an additional demand on groundwater resources. Residential properties can
use up to 20,000 gpd without being considered a water intensive use (i.e., without special permission from the County), and this is not factored into the storage calculations.
As a conservative approach, the 50% reduction in storage analysis which reflects potential conditions should consider the maximum permitted withdrawal by residences, or 22.4
AFY per property.
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While many of the residents of the area choose to conserve water as much as possible,
they are permitted to use such quantities; as mentioned, it is entirely likely that many do
use much more than 450 gpd for their large properties.
Golden Acorn Casino
As the Golden Acorn Casino is also owned by the reservation who will provide groundwater for the Campo Wind Project, annual groundwater use data should be provided to
aid in a more accurate calculation of the existing water demand. The groundwater use
for the casino (owned by the Campo Indians) was not provided for this GRE; instead
Dudek had to rely on estimated use of 23.4 AFY, as provided in the proposed project report.
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Live Oak Springs Water Company
According to the GRE, Live Oak Springs Water Company (LOSWC) has a total of 97
connections. It also states that in 2011 (more recent data was not used), 14.5 AF of
groundwater was used. While these data may be accurate for 2011, the data are 8 years
out-of-date, and more recent data should be provided for the GRE. The 14.5 AFY does
not represent a worst-case scenario of water use within the water company. The connections could use far more water in the future should landowners change their land use
and thus water consumption. At a minimum, the calculations should conservatively use
0.5 AFY per connection if this is the number that was used for the private wells on residential property (although, as discussed above, this number is not considered a
maximum allowable use).
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In addition to the demand on the LOSWC for domestic and commercial uses of groundwater, Live Oak Springs has also provided groundwater for retail sale for several
projects in the area similar to this project. Dudek should evaluate current and future projects that are planned and make an assumption of groundwater that might be sold on the
retail market and add those estimates to the total water demand for LOSWC and the basin.
GROUNDWATER QUANTITY IMPACT ANALYSIS
Dudek conducted a groundwater quantity impact analysis (Section 4) in the GRE. The results of
this analysis were compared to significance criteria contained in the County of San Diego regu-
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lation “County Groundwater Ordinance and Guidelines for Determining Significance and Report
Format Content Requirements: Groundwater Resources.” Two primary thresholds were used to
evaluate the impact of the project on groundwater resources:
•

A soil moisture balance or equivalent analysis using a minimum of 30 years of precipitation
data must show that groundwater in storage is not reduced to a level of 50% or less.

•

After a 5-year projection of drawdown, water levels in off-site wells must not be decreased
more than 20 feet.
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These criteria and other indications of possible impact to local groundwater resources and users
are further described below.
Well Depths
The depths of the production wells are not given in the EIS; however, their depths may
be of concern during groundwater extraction. The average depth of wells in the area is
350 feet and the median depth is 300 feet. There is a reasonable concern that a deep
well or wells, while perhaps not reducing groundwater in storage to less than 50%, could
reduce the overall groundwater levels below the depths of shallower private residential
wells. Even in the short term, this could negatively affect the private well users’ use of
groundwater, which is their only source of water.
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50% Reduction in Storage Calculations
For the 50% reduction in storage calculations for the GRE, a groundwater withdrawal
rate for residential properties of 0.5 AFY was assumed, equivalent to 0.31 gpm or 446
gpd. While this may be water use for a typical American family on a standard-sized lot,
this extraction rate for residents of the project area is grossly underestimated for some of
the land owners, and at the very least places an undue burden and restriction on residents. The size of the properties for many residents in the area can exceed 10 acres and
some own 100 acres or more. In addition, many residents have livestock or landscaping
which both place an additional demand on the water resources. Residential properties
can use up to 20,000 gpd without being considered a water intensive use (i.e., without
special permission from the County), and this is not factored into the storage calculations. As a conservative approach, the 50% reduction in storage analysis which reflects
potential conditions should consider the maximum permitted withdrawal by residences,
or 22.4 AFY per property. While many of the residents of the area choose to conserve
water as much as possible, they are permitted to use such quantities; as mentioned, it is
entirely likely that they do use much more than 450 gpd (0.5 AFY).
According to the GRE, LOSWC has a total of 97 connections. It also states that in 2011
(more recent data was not given), 14.5 AF of groundwater was used. While this data
may be accurate, it does not represent a worst case scenario of water use within the wa-
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ter company. The connections could use far more water in the future should landowners
change their land use and thus water consumption. At a minimum, the calculations
should conservatively use 0.5 AF per connection if this is the number used for the private wells on residential property.
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In addition to the demand on the LOSWC for domestic and commercial uses of groundwater, Live Oak Springs has also provided groundwater for retail sale for several
projects in the area similar to this project. Dudek should evaluate current and future projects that are planned and make an assumption of groundwater that might be sold on the
retail market and add those estimates to the total water demand for LOSWC.
As the Golden Acorn Casino is also owned by the reservation who will provide groundwater for the Campo Wind Project, annual groundwater use data should be provided to
aid in a more accurate calculation of the existing water demand. The data for the casino
used in the analysis was 23.4 AFY, based on a 2008 project water use study.
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Groundwater Levels in Off-Site Wells
The second of the two significant impact tests according to County of San Diego Guidelines is that residual drawdown in off-site wells after 5 years must not exceed 20 feet.
The nearest well to the well field is reported to be 4,500 feet. Therefore, the drawdown in
this well was estimated in order to evaluate the County criterion.
A significant omission in the report was the variable Q (pumping rate) which was not
presented or discussed, so the validity of the calculations using Q cannot be independently verified for all three calculated scenarios (Tierra Del Sol [TDS], Border Patrol
Well 2, and Border Patrol Well 3). It is not known if Q was used from each pumping test
that was analyzed (and whether that is a reasonable rate for the on-site wells) or if Q
was used from rates at the well field that were developed during the ECO Substation
project.
Transmissivity (T) for the equation in Section 4.2 is presented in gallons per day per foot,
whereas the transmissivity for each pumping scenario is presented as ft2 per day. At a
minimum the transmissivities in Table 4-2 should be presented in units that are consistent with the equation used.
For the TDS well scenario, an estimate of Storativity (S) was presented as 0.001 since S
could not be calculated for the TDS project. The calculation resulted in a residual drawdown of 19 feet after 5 years, one foot below the criterion of 20 feet. The arbitrary nature
of the storativity value selection must be re-evaluated. Given that the transmissivity for
the TDS well was 75 percent lower than the transmissivities for the Border Patrol wells, it
seems appropriate to select a storativity value that is also proportionately lower than the
Border Patrol wells (i.e., 0.00012 to 0.00019). However, we calculated the 5-year drawdown under the TDS well scenario at the nearest off-site well using the two storativity
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values from the Border Patrol wells (0.00074 and 0.00048) and the resulting drawdown
values were 21.89 and 26.25 feet, respectively. Using the storage value (S) used by
Dudek in their own calculation of groundwater in storage in the basin (0.0005), the drawdown after 5 years at the nearest off-site well under the TDS well scenario is 25.84 feet.
No discussion was presented as to the comparability of the well tests conducted at TDS,
or Border Patrol Wells 2 and 3 to the wells at the southern well field on the reservation.
No details regarding well depths, well diameters, geologic conditions, or pumping rates
for the three off-site well tests versus the on-site wells’ production during the SDG&E
ECO Substation project were given. Therefore, it is impossible to know if the calculations
provided in Section 4.2 accurately reflect the conditions that would result from actual
pumping tests of the product wells at the southern well field.
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Groundwater levels in off-site wells (Section 4.2) should be monitored during constant
rate pumping tests at the southern well field to assess potential impacts. However, in the
absence of pumping test data, the Section 4.2 estimates of residual drawdown in the
nearest off-site well should be recalculated.
Groundwater Use and Water Levels During ECO Substation Project
The SDG&E ECO Substation project obtained groundwater from the southern well field
on the reservation from July to November 2013. During the project, SDG&E extracted
more than 36.4 AF, or 9.1 AF per month. This project proposes to use 22.8 AF per
month for 3 months and 11.1 to 13.8 AF per month for 11 months, both of which exceed
the amount of water extracted during the ECO Substation project. Since the amount and
timing of water use from each of the three potential water purveyors is not known at this
time, it should be conservatively assumed that all of the water would come from the reservation wells. Groundwater testing should be conducted based on this assumption. If
the water use from the reservation is known, then the wells should be tested based on
the known planned extraction rates.
Dudek stated that groundwater levels in the four production wells PD-1 through PD-4 did
not fall more than 110 feet during pumping for the ECO Substation project, and referred
to Appendix A of the GRE as evidence of this statement. However, in reviewing the hydrographs for the four wells, it is evident the groundwater fell in these wells much further
than 110 feet. In fact, wells PD-1 through PD-4 water levels dropped a maximum of 202,
145, 165, and 165 feet, respectively, or 32 to 83% more than reported in the GRE. It is
not entirely clear how this error occurred except that the groundwater levels dropped below the transducers in the wells and thus it appeared that only 110 feet of water decline
occurred; however, the manual readings clearly indicate a greater decline. Since the total depths of the wells were not provided in the GRE, how close to the bottom of the well
or the pump intake the water levels dropped to is not known, which could indicate
whether the wells had been pumped to their maximum capacity.
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Neighbors reported that their water levels were substantially lower during this time and
that after the pumping occurred in 2013 during the ECO Substation project, four large
oak trees on one adjacent neighbor’s property died, presumably due to lack of available
shallow groundwater.
ITEMS NOT ADDRESSED
These items were either omitted from the report and should be included, or were stated as a
goal of the investigations and were not discussed.
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Comparison to Local Projects
In Section 2, Study Methodology, Dudek stated that the GRE would use the County’s
significance thresholds to “clearly investigate groundwater impacts from Project groundwater use.” However, Dudek did not investigate the groundwater conditions at the site or
surrounding area. There appears to be no evidence that any investigation was conducted that included actual testing of the groundwater wells in the southern well field. No
information was provided that discusses the sustainable groundwater pumping rates of
the proposed production wells, or the effect their pumping may have on the wells of other local groundwater users, specifically, private wells. Instead what was presented in the
GRE report was water level data from the SDG&E ECO Substation project from 2013
that did not provide groundwater pumping rates or duration, or any off-site impacts to
groundwater wells in the area during pumping.
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Also provided were assumptions and projections on how the south well field supply wells
would perform and affect local resources using hydrogeologic data from wells that are
several miles from the project site for which there was incomplete data (discharge rate),
liberal assumptions were made (storativity value), and no basis for the pumping rate
used in the calculations (the pumping rate also was not stated). Those liberal assumptions led to a conclusion that the County significance criteria would not be exceeded. A
calculation of this criterion by Snyder Geologic using data that Dudek presented elsewhere in the report (a storativity of 0.0005 instead of 0.001) led to the conclusion that in
fact the 5-year, 20-foot residual drawdown criterion would be exceeded at the nearest
off-site private well.
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Dudek also stated in Section 2 that their investigation would “allow for comparison of impacts between this Project and other projects within the County.” No such comparisons
were made to recent local projects including ECO Substation, Tule Wind, or Soitec Solar.
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SUMMARY/RECOMMENDATIONS
Based on the review of the GRE, we make the following recommendations:
•

We recommend that this report be used to provide the decision makers with information
regarding the lack of appropriate groundwater data to make an informed decision as to
whether groundwater extraction from the reservation’s southern well field would have a
significant impact to groundwater resources in the basin and a detrimental impact on private wells in the area.

•

Specifically, this report should be used to provide the project proponent with specific
recommendations for further investigation of the southern well field itself, analysis of
available data, and re-analysis of the data presented in this report using more conservative assumptions, or no assumptions wherever actual data can be collected.
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The following section provides more detail with respect to data gaps that need to be addressed.
SIGNIFICANT DATA GAPS
There are several significant data gaps that should be addressed, or re-analysis of data that
should occur, to better analyze the impact on groundwater supplies from the proposed project.
•

•

The identification and location of wells is not provided on any map anywhere in the EIS
document, nor are the well details (total depth, geologic conditions, yield) provided.
There is no information regarding the safe pumping capacity for any of the wells that
would be used for water production. Constant rate pumping tests with a minimum 72hour duration should be conducted on any of the water supply wells that are proposed to
supply water to the project. These tests will determine the safe yield for each well and
will allow monitoring of water levels in nearby residential wells for potential impacts.
The soil moisture balance calculations (Section 4.1.1) and groundwater in storage (Section 4.1.2 and a San Diego County significant impact criterion) should be recalculated
using average rainfall data rather than rainfall data from the one weather station that is
furthest of all five stations from the well field and is 1,000 feet lower in elevation. The
rainfall amount should be calculated either by averaging all five stations (14.9 inches), or
by omitting the highest and lowest rainfall amount stations and averaging the three remaining rainfall stations (15.6 inches).
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Groundwater in storage calculations (related to the 50% reduction in storage analysis significance criterion) should be reanalyzed using the maximum permitted groundwater use
per residence/private well of 22.4 AFY.
•
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The second of the two significant impact tests, according to County of San Diego Guidelines, is residual drawdown in off-site wells after 5 years must not exceed 20 feet. The
nearest well to the well field is reported to be 4,500 feet. Therefore, the drawdown in this
well was estimated in order to evaluate the County criterion.
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A significant omission in the report was the variable Q (pumping rate) which was not
presented or discussed, so the validity of the calculations using Q cannot be independently verified for all three calculated scenarios. It is not known if Q was used from
each pumping test that was analyzed (and whether that is a reasonable rate for the onsite wells) or if Q was used from rates at the well field that were developed during the
ECO Substation project.
Transmissivity (T) for the equation in Section 4.2 is presented in gallons per day per foot,
whereas the transmissivity for each pumping scenario is presented as ft2 per day. At a
minimum the transmissivities in Table 4-2 should be presented in units that are consistent with the equation used.
For the Tierra Del Sol (TDS) well scenario, an estimate of Storativity (S) was presented
as 0.001 since S could not be calculated for the TDS project, which resulted in a residual
drawdown of 19 feet after 5 years, one foot below the criterion of 20 feet. The arbitrary
nature of the storativity value selection must be re-evaluated. Given that the
transmissivity for the TDS well was 75 percent lower than the transmissivities for the
Border Patrol wells, it seems appropriate to select a storativity value that is also proportionately lower than the Border Patrol wells (i.e., 0.00012 to 0.00019). However, we
calculated the 5-year drawdown under the TDS well scenario at the nearest off-site well
using the two storativity values from the Border Patrol wells (0.00074 and 0.00048) and
the resulting drawdown values were 21.89 and 26.25 feet, respectively. Using the storage value used by Dudek in their own calculation of groundwater in storage in the basin
(0.0005), the drawdown after 5 years at the nearest off-site well under the TDS well scenario is 25.84 feet.

J-126
Cont.

No discussion was presented as to the comparability of the well tests conducted at TDS,
or Border Patrol wells 2 and 3 to the wells at the southern well field on the reservation.
No details regarding well depths, well diameters, geologic conditions, or pumping rates
for the three off-site well tests versus the on-site well production during the SDG&E ECO
Substation project were given. Therefore, it is impossible to know if the calculations provided in Section 4.2 accurately reflect the conditions that would result from actual
pumping tests of the product wells at the southern well field.
•

0023.004

The effects of pumping on the basin and on water levels in nearby residential wells use
estimates of aquifer parameters from unacceptable proxies to actual groundwater pumping tests. It is our opinion that the standard of care is not being met by using estimates of
storativity and using transmissivities from other wells in other locations many miles from
the project site to evaluate if there will be unacceptable off-site impacts. When these estimates were used, the result was within 5% of the acceptable limit. This is an
unacceptable margin for error given the broad assumptions that are being made. Our recalculations indicated the 20-foot drawdown limit would be exceeded.
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No groundwater protections were proposed as part of this project because the GRE
stated there would be no groundwater impact. Given the data provided and assumptions
made in this report, it is premature to make such a statement. Until actual groundwater
investigations can be undertaken and more conservative assumptions can be made with
regard to groundwater in storage and off-site impacts, it should be assumed that the project will have negative, unacceptable, and avoidable impacts. Along with the
investigation and re-analysis of data, groundwater protections including well extraction
rate caps and intensive off-site well monitoring should be included in any approval for
the project, if it were to move forward. These protections would be necessary to ensure
that nearby private well owners would continue to have sufficient groundwater resources
to meet their consumptive needs, as the basin is their only resource for a water supply.
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These changes and additional analyses will provide substantially more protection for the
groundwater dependent communities in the area of the project. Some of the changes and reanalysis will also further clarify the use of groundwater during the project.

Respectfully submitted,
SNYDER GEOLOGIC, INC.
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Scott Snyder PG 7356, CHG 748, QSD/P 445
Principal Hydrogeologist
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Summary
A systematic review and harmonization of life cycle assessment (LCA) literature of utilityscale wind power systems was performed to determine the causes of and, where possible,
reduce variability in estimates of life cycle greenhouse gas (GHG) emissions. Screening of
approximately 240 LCAs of onshore and offshore systems yielded 72 references meeting minimum thresholds for quality, transparency, and relevance. Of those, 49 references
provided 126 estimates of life cycle GHG emissions.
Published estimates ranged from 1.7 to 81 grams CO2 -equivalent per kilowatt-hour (g
CO2 -eq/kWh), with median and interquartile range (IQR) both at 12 g CO2 -eq/kWh. After
adjusting the published estimates to use consistent gross system boundaries and values for
several important system parameters, the total range was reduced by 47% to 3.0 to 45 g
CO2 -eq/kWh and the IQR was reduced by 14% to 10 g CO2 -eq/kWh, while the median
remained relatively constant (11 g CO2 -eq/kWh). Harmonization of capacity factor resulted
in the largest reduction in variability in life cycle GHG emission estimates.
This study concludes that the large number of previously published life cycle GHG
emission estimates of wind power systems and their tight distribution suggest that new
process-based LCAs of similar wind turbine technologies are unlikely to differ greatly.
However, additional consequential LCAs would enhance the understanding of true life
cycle GHG emissions of wind power (e.g., changes to other generators’ operations when
wind electricity is added to the grid), although even those are unlikely to fundamentally
change the comparison of wind to other electricity generation sources.

Introduction
Electricity generation accounted for approximately 40% of
energy-related carbon dioxide (CO2 ) emissions in the United
States in 2008 (EIA 2009). Interest in technologies powered
by renewable energy sources such as the wind and sun has
grown partly because of the potential to reduce greenhouse gas
(GHG) emissions from the power sector. However, due to GHG

emissions produced during equipment manufacture, transportation, on-site construction, maintenance, and decommissioning,
wind and solar technologies are not GHG emission-free. Life
cycle assessment (LCA) is particularly well suited for comparing
conventional power generation systems to renewables because
it accounts for GHG emissions across the full life cycle of each
technology, and therefore helps to inform decision makers of
the attributable environmental impacts of energy technologies.
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Hundreds of LCAs have been published on various solitary
wind turbines and wind farms over the past several decades,
as well as two articles reviewing the wind power LCA literature (Lenzen and Munksgaard 2002; Varun et al. 2009) and
one meta-analysis, which focuses on energy return on investment (Kubiszewski et al. 2010). Lenzen and Munksgaard (2002)
investigated the effects capacity factor, lifetime, power rating,
method, scope, country of manufacture, and vintage have on
energy and CO2 emission intensities of 72 previously published
analyses of wind turbines taken from 32 LCAs. They also performed a multivariate regression normalizing the capacity factor
to 25% and lifetime to 20 years, resulting in a decrease in the
range of energy intensities from almost two orders of magnitude
to one.
In contrast, objectives of the present meta-analysis include
identifying, explaining, and, where possible, reducing variability in estimates of life cycle GHG emissions through a metaanalytical process called “harmonization.” The purpose of this
analysis and its umbrella project, the LCA Harmonization
Project, which examines other electricity generation technologies such as coal and natural gas, is to inform decision making
and future analyses that rely on such estimates. (Articles from
the LCA Harmonization Project appearing in this special issue
on meta-analysis of LCAs perform similar analysis on crystalline
silicon photovoltaic [Hsu et al. 2012], thin film photovoltaic
[Kim et al. 2012], coal [Whitaker et al. 2012], concentrating
solar power [Burkhardt et al. 2012], and nuclear [Warner and
Heath 2012].)1
Variability exists in estimates of life cycle GHG emissions
even between studies performed on the same technology. Differences can be attributed to several factors, including specifics of
the particular model, configuration and operating conditions of
the system studied, methodological decisions and assumptions
made by those conducting the study, variability in data sources,
and LCA approach (e.g., consequential or attributional, process chain or economic input-output). To better understand
the extent to which some of these sources of variability affect
the overall results of a study, the present research systematically
reviews previously published wind power LCAs and harmonizes
their GHG emission estimates by establishing more consistent
methods and assumptions, including characteristics of system
performance, system boundaries, and global warming potentials
(GWPs) of the individual GHG species.

Methods
An exhaustive literature search of the English-language literature was performed to compile a database of published wind
LCAs. Studies were initially screened out if they did not meet
the following criteria: published as a scholarly journal article, trade journal article greater than three published pages in
length, conference proceeding greater than five double-spaced
pages in length, books or chapters, theses, dissertations, or reports; were published after 1980; were written in English; and
evaluated electricity as an end product. This preliminary screen

reduced the number of references from 237 to 175. The database
was structured to record certain defining characteristics of each
study, such as whether it is an empirical or theoretical study.
Specific study information extracted included publication year,
reference type, onshore or offshore technology, vertical- or
horizontal-axis turbines, utility-scale or distributed generation,
manufacturer, tower type, publication date, which GHG species
were inventoried, and vintage of the GWPs used. Several quantitative system parameters were also recorded, such as capacity,
capacity factor, lifetime, and lifetime power output.
An LCA’s system boundary is the choice of the researcher,
so there may be considerable differences in scope across studies.
To allow for comparison of studies in a common framework, our
research defines the wind power life cycle as comprising three
generalized life cycle phases illustrated in figure 1 and described
below:
One-time upstream emissions, which includes emissions resulting from raw materials extraction, materials manufacturing,
component manufacturing, transportation from the manufacturing facility to the construction site, and on-site construction.
Ongoing emissions during the turbine’s operating phase, which
includes emissions from maintenance activities such as replacement of worn parts and lubricating oils, and transportation to and from the turbines during servicing.
One-time downstream emissions, which includes emissions resulting from turbine and site decommissioning, disassembly,
transportation to the waste site, and ultimate disposal and/or
recycling of the turbines and other site materials.
Transmission and distribution (T&D) of electricity is sometimes included within the scope of LCAs, either through accounting for construction of the infrastructure or the loss of
generated electricity in delivery to the consumer, or both.
Screening of the Literature
After the preliminary screen, a quality screen consistent
with the general principles of the umbrella LCA Harmonization Project was applied to each estimate of life cycle GHG
emissions, as many references produced more than one estimate because they evaluated multiple scenarios. Although a
reference wasn’t necessarily eliminated if only one of its estimates was screened out, most screening criteria applied to the
reference as a whole; the results of screening are therefore reported at the level of the reference.
The pool of references was reduced from 175 to 72 upon
applying the following minimum screening criteria:
1. LCA method:
a. Employed a currently accepted LCA method (e.g., following guideline 14040 from the International Organization for Standardization [ISO 2006a, 2006b]).
b. Included the upstream life cycle stage, as this stage
is known to be the largest contributor to total GHG
emissions for wind power systems.
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Figure 1 Process flow diagram illustrating the life cycle stages of wind power systems. Inclusion of at least one or more upstream life cycle
stage was required for passing the screening process. Transportation between life cycle stages was not harmonized.

2. Transparency and completeness of reporting:
a. Reported a reasonably descriptive method (e.g., scope
and boundaries of study) and set of assumptions (e.g.,
capacity factor, system lifetime, recycling in end-of-life
scenario).
b. Cited primary or secondary data sources used for the
analysis.
c. Described, numerically where possible, characteristics
of the wind power system studied (e.g., turbine model,
capacity, site description or location, wind class, single
turbine, or wind farm).
d. Reported the name of software or database, if used,
(e.g., SimaPro, Ecoinvent) as well as input parameters
for the modeling (e.g., a material requirements list).
3. Relevance of the evaluated technology to modern,
utility-scale wind power systems:
a. Excluded wooden, steel, and aluminum rotor blades.
b. Excluded non-three-bladed turbines.
c. Excluded vertical-axis turbines.
d. Excluded turbines with a rated capacity of less than
150 kilowatts (kW).
All estimates passing the above screening criteria were categorized as onshore, offshore, or a mix of the two, and are listed
in table 1 along with important characteristics of the study and
technology evaluated.
Harmonization Process
For the LCA Harmonization Project as a whole, two levels
of harmonization were devised. The more resource-intensive
level was envisioned as a process similar to that employed by
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Farrell and colleagues (2006) to harmonize the results of LCAs
of ethanol. In that process, a subset of the available literature
estimates of life cycle GHG emissions was carefully disaggregated. This process produced a detailed meta-model based on
factors such as adjusted parameter estimates, realigned system
boundaries within each life cycle phase, and a review of all data
sources. A less-intensive and therefore grosser approach is more
appropriate for the harmonization of a large set of literature estimates of life cycle GHG emissions. The less-intensive approach
was chosen as the appropriate level of harmonization for wind
power LCAs. The decision-making process for the level of harmonization is discussed in the supporting information available
on the Journal’s Web site.
This less-intensive harmonization process was performed by
proportional adjustment of the published estimates of life cycle GHG emissions in grams CO2 -equivalent per kilowatt-hour
(g CO2 -eq/kWh) to consistent values of two influential performance characteristics (capacity factor, system lifetime) and
then, by addition or subtraction, to a consistent system boundary at the level of major life cycle stage.2 GWPs were also
harmonized where possible.
In keeping with the less-intensive harmonization approach,
estimates were not audited for accuracy; published GHG emission estimates were taken at face value and converted to consistent units prior to being harmonized. Additionally, no exogenous assumptions were employed; if a reference did not report
the information required for harmonization or conversion to
the common functional unit, no assumptions were made.
In those cases, that particular step of harmonization was not
applied to that specific published GHG emission estimate, or
the estimate wasn’t included for harmonization, respectively.
For instance, several estimates reported on a damages basis (e.g.,
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Table 1 Studies and technologies that passed the screening criteria and produced an estimate of life cycle greenhouse gas (GHG)
emissions, including key harmonization parameters
Technology
type

Turbine
capacity
(MW)

Lifetime
(years)

Capacity
factor
(%)

Wind farm
name,
location

Study
type

Author

Year

Ardente et al.
Berry et al.

2008 Onshore
1998 Onshore

0.66
0.3

20
—

19%
31%

Chataignere and Le
Boulch
Chataignere and Le
Boulch
Chataignere and Le
Boulch

2003 Onshore

0.6

20

29%

2003 Onshore

2.5

20

34%

2003 Offshore

2.5

20

46%

Chataignere and Le
Boulch

2003 Offshore

2.5

20

46%

Chataignere and Le
Boulch

2003 Offshore

2.5

20

46%

Chataignere and Le
Boulch
Crawford
Crawford
Dolan
Dones et al.

2003 Onshore

1.5

20

29%

2009
2009
2007
2005

3
0.85
1.8
0.8

20
20
20
20/40

33%
34%
30%
20%

Dones et al.

2005 Offshore

2

20

30%

Dones et al.

2007 Onshore

0.8

20/40

20%

Dones et al.
Dones et al.

2007 Offshore
2007 Onshore

2
0.8

20
20/40

30%
14%

Europe
Mont Crosin,
Switzerland

Empirical
Empirical

DONG Energy

2008 Offshore

2

20

46%

Empirical

Enel SpA
European
Commission

2004 Onshore
1995 Onshore

0.66
0.4

20
20

18%
30%

Frischknecht
Hartmann

1998 Onshore
1997 Onshore

0.15
1

20
20

9.0%
19%

Horns Rev, North
Sea
Sclafani Bagni, Italy
Delabole, Penryddlan
and Llidiartywaun,
UK
Switzerland

Hartmann
Hondo
Hondo
Hondo
Hondo
Hondo
Hondo
Hondo

1997
2005
2005
2005
2005
2005
2005
2005

1
0.4
0.4
0.3
0.4
0.3
0.3
0.4

20
50
30
50
20
30
20
10

19%
20%
20%
20%
20%
20%
20%
20%

Onshore
Onshore
Offshore
Onshore

Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore

Italy (Sicily)
Penryddlan and
Llidiartywaun,
Wales

U.S. (Florida)
Germany
Middelgrunden,
Germany
Europe

Japan
Japan
Japan
Japan
Japan
Japan
Japan

Notes

Empirical
Empirical
Theoretical (1) Vestas 600 kW
turbine
Theoretical (1) Nordex
2.5 MW turbine
Theoretical (50) Nordex
2.5 MW
turbines, cassion
Theoretical (100) Nordex
2.5 MW
turbines
Theoretical (50) Nordex
2.5 MW
turbines,
monopile
Theoretical (1) Enercon
1.5 MW turbine
Theoretical
Theoretical
Theoretical
Empirical
Turbine parts
assume different
lifetimes
Empirical
Empirical

Turbine parts
assume different
lifetimes
Turbine parts
assume different
lifetimes

Empirical
Empirical
Empirical
Theoretical Process chain
analysis
Theoretical EIO analysis
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
(Continued)
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Table 1 (Continued)
Technology
type

Turbine
capacity
(MW)

Lifetime
(years)

Capacity
factor
(%)

Wind farm
name,
location

Study
type

Author

Year

Hondo
Jacobson
Jacobson
Jacobson
Jacobson
Jungbluth et al.

2005
2009
2009
2009
2009
2005

Onshore
Onshore
Onshore
Onshore
Onshore
Onshore

0.3
5
5
5
5
0.8

10
30
20
30
20
20/40

20%
43%
43%
29%
29%
20%

Japan

Jungbluth et al.

2005

Offshore

2

20

30%

Khan et al.

2005

Onshore

0.5

20

—

Krewitt et al.

1997

Onshore

0.25

20

25%

Kuemmel and
Sørensena
Kuemmel and
Sørensen
Lee and Tzengb

1997

Mix

1.3

25

29%

Middelgrunden, Baltic
Sea
Canada
(Newfoundland)
Northfriesland,
Germany
Denmark

Theoretical

1997

Onshore

0.4

20

23%

Denmark

Theoretical

2008

Onshore

0.6–1.75

20

33%

Empirical

Lenzen and
Wachsmann

2004

Onshore

0.6

20

68%

Mailiao, Jhongtun and
Chunfong, Taiwan
Manufactured and
operated in Brazil

Lenzen and
Wachsmann

2004

Onshore

0.6

20

71%

Manufactured and
operated in Brazil

Theoretical

Lenzen and
Wachsmann

2004

Onshore

0.6

20

55%

Manufactured and
operated in Brazil

Theoretical

Lenzen and
Wachsmann
Lenzen and
Wachsmann
Lenzen and
Wachsmann
Lenzen and
Wachsmann

2004

Onshore

0.6

20

68%

Theoretical

2004

Onshore

0.6

20

71%

2004

Onshore

0.6

20

55%

2004

Onshore

0.6

20

42%

Manufactured and
operated in Brazil
Manufactured and
operated in Brazil
Manufactured and
operated in Brazil
Manufactured and
operated in Brazil

Lenzen and
Wachsmann

2004

Onshore

0.6

20

46%

Manufactured and
operated in Brazil

Theoretical

Lenzen and
Wachsmann
Lenzen and
Wachsmann
Lenzen and
Wachsmann

2004

Onshore

0.6

20

42%

Theoretical

2004

Onshore

0.6

20

46%

2004

Onshore

0.6

20

68%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

71%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

55%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

46%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

42%

Manufactured and
operated in Brazil
Manufactured and
operated in Brazil
Manufactured in Brazil
and Germany,
operated in Brazil
Manufactured in Brazil
and Germany,
operated in Brazil
Manufactured in Brazil
and Germany,
operated in Brazil
Manufactured in Brazil
and Germany,
operated in Brazil
Manufactured in Brazil
and Germany,
operated in Brazil

Europe

Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical

Notes

Turbine parts
assume different
lifetimes

Theoretical
Empirical

Theoretical

Theoretical
Theoretical
Theoretical

Theoretical
Theoretical

1990 technology
vintage

Recycled steel,
coastal, 44 m hub
height
Recycled steel,
coastal, 55 m hub
height
Recycled steel,
near-coastal,
55 m hub height
Coastal, 44 m hub
height
Coastal, 55 m hub
height
Near-coastal, 55 m
hub height
Recycled steel,
inland, 55 m hub
height
Recycled steel,
inland 65 m hub
height
Inland, 55 m hub
height
Inland, 65 m hub
height
Coastal, 44 m hub
height

Theoretical

Coastal, 55 m hub
height

Theoretical

Near-coastal, 55 m
hub height

Theoretical

Inland, 65 m hub
height

Theoretical

Inland, 55 m hub
height
(Continued)
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Table 1 (Continued)
Technology
type

Turbine
capacity
(MW)

Lifetime
(years)

Capacity
factor
(%)

Author

Year

Lenzen and
Wachsmann

2004

Onshore

0.6

20

68%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

71%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

55%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

46%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

42%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

25%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

26%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

20%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

17%

Lenzen and
Wachsmann

2004

Onshore

0.6

20

15%

Liberman and
LaPumac
Martı́nez et al.
Martı́nez et al.
Martı́nez et al.
McCulloch et al.
Nadal
Pacca and Horvath
Pacca
Pacca
Pacca
Pacca
Pehnt

2003

Onshore

0.75–1.3

Various

—

2009
2009
2009
2000
1995
2002
2003
2003
2003
2003
2006

Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Onshore
Offshore

2
2
2
0.6
0.225
0.6
0.6
0.6
0.6
0.6
2.5

20
20
20
25
20
20
40
30
20
10
—

23%
23%
23%
20%
20%
24%
24%
24%
24%
24%
—

Pehnt

2006

Onshore

1.5

—

Pehnt et al.
Proops et al.

2008
1996

Offshore
Onshore

5
6.6

Proops et al.

1996

Onshore

Proops et al.

1996

Rule et al.
Rydh et al.

Wind farm
name,
location

Study
type

Notes

Manufactured in
Germany, operated
in Brazil
Manufactured in
Germany, operated
in Brazil
Manufactured in
Germany, operated
in Brazil
Manufactured in
Germany, operated
in Brazil
Manufactured in
Germany, operated
in Brazil
Manufactured and
operated in
Germany
Manufactured and
operated in
Germany
Manufactured and
operated in
Germany
Manufactured and
operated in
Germany
Manufactured and
operated in
Germany
U.S. (Arkansas)

Theoretical

Coastal, 44 m hub
height

Theoretical

Coastal, 55 m hub
height

Theoretical

Near-coastal, 55 m
hub height

Theoretical

Inland, 65 m hub
height

Theoretical

Inland, 55 m hub
height

Theoretical

Coastal, 44 m hub
height

Theoretical

Coastal, 55 m hub
height

Theoretical

Near-coastal, 55 m
hub height

Theoretical

Inland, 65 m hub
height

Theoretical

Inland, 55 m hub
height

Munilla, Spain
Munilla, Spain
Munilla, Spain

U.S. (Southern Utah)
U.S. (Southern Utah)
U.S. (Southern Utah)
U.S. (Southern Utah)
Germany

Empirical
Empirical
Empirical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical

—

Germany

Theoretical

—
20

—
29%

North Sea
UK

Theoretical
Theoretical

6.6

20

29%

UK

Theoretical

Onshore

6.6

20

29%

UK

Theoretical

2009
2004

Onshore
Onshore

1.65
0.225

100
30

39%
26%

Te Apiti, New Zealand
Gronhogen, Sweden

Empirical
Empirical

Rydh et al.

2004

Onshore

2

20

35%

Gronhogen, Sweden

Empirical

Rydh et al.

2004

Onshore

0.225

20

26%

Gronhogen, Sweden

Empirical

Empirical

2010 technology
vintage
2010 technology
vintage
Used 1989 EIO
tables
Used 1989 EIO
tables
Used 1989 EIO
tables
End-of-life scenario:
renovation
End-of-life scenario:
replacement
End-of-life scenario:
relocation
(Continued)
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Table 1 (Continued)

Author

Year

Technology
type

Turbine
capacity
(MW)

Lifetime
(years)

Capacity
factor
(%)

Wind farm
name,
location

Study
type

Rydh et al.

2004

Onshore

0.225

20

26%

Gronhogen, Sweden

Empirical

Schleisner
Schleisner
SECDA

2000
2000
1994

Onshore
Offshore
Onshore

0.5
0.5
0.3

20
20
40

25%
29%
24%

Empirical
Empirical
Theoretical

Spitzley and Keoleian

2004

Onshore

0.5

30

36%

Tuno Knob, Denmark
Fjaldene, Denmark
Canada
(Saskatchewan)
Western U.S.

Spitzley and Keoleian

2004

Onshore

0.5

30

26%

Western U.S.

Tremeac and Meunier
Tremeac and Meunier
Tremeac and Meunier

2009
2009
2009

Onshore
Onshore
Onshore

4.5
4.5
4.5

20
20
20

30%
30%
30%

Southern France
Southern France
Southern France

Uchiyama

1996

Onshore

0.4

20%

Japan

Uchiyama

1996

Onshore

0.3

20%

Japan

van de Vate
Vattenfalld

1996
2003

Onshore
Onshore

20
25

23%
21%

Vattenfalle

2010

Mix

0.3
0.225–
1.75
0.6–3

20

29%

e

2010

Mix

0.6–3

20

29%

Vestas Wind Systems
Vestas Wind Systems
Vestas Wind Systems
Voorspools et al.
Voorspools et al.f

2006a
2006b
2006b
2000
2000

Onshore
Onshore
Offshore
Onshore
Onshore

1.65
3
3
0.6
0.15–1.5

20
20
20
20
20

41%
54%
54%
34%
34%

Voorspools et al.
Voorspools et al.f

2000
2000

Onshore
Onshore

0.6
0.15–1.5

20
20

11%
11%

Belgium (inland)
Belgium (inland)

Waters et al.
WEC
WEC
WEC
WEC
WEC
Weinzettel et al.

1997
2004
2004
2004
2004
2004
2009

0.15
0.23
0.6
0.6
0.5
0.5
5

25
—
—
—
—
—
20

23%
35%
23%
21%
25%
29%
53%

Baix Ebre, Spain
Greece
Finland
Australia
Denmark
Denmark

Weinzettel et al.

2009

5

20

53%

Weinzettel et al.

2009

Onshore
Onshore
Onshore
Onshore
Onshore
Offshore
Deep
offshore
Deep
offshore
Offshore

2

20

30%

White

2006

Onshore

0.3425

25

26%

Buffalo Ridge, U.S.
(SW Minnesota)

White

2006

Onshore

0.75

30

29%

Buffalo Ridge, U.S.
(SW Minnesota)

White

2006

Onshore

0.6

20

20%

Glenmore, U.S.
(Wisconsin)

Vattenfall

Various wind farms,
Sweden
Denmark, UK, Poland,
Sweden, Germany
Denmark, UK, Poland,
Sweden, Germany

Belgium (coastal)
Belgium (coastal)

Notes
End-of-life scenario:
recycling

Theoretical Ridge site, class 6
winds
Theoretical Plains site, class 4
winds
Theoretical Transport by train
Theoretical Transport by truck
Theoretical Doubling transport
distance
Theoretical Micon 400/100 kW
two-speed turbine
Theoretical Mitsubishi 300 kW
turbine
Theoretical
Empirical
Empirical
Empirical

Does not include
T&D grid
Includes T&D grid

Theoretical
Theoretical
Theoretical
Theoretical EIO analysis
Theoretical Process chain
analysis
Theoretical EIO analysis
Theoretical Process chain
analysis
Empirical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical
Theoretical With end-of-life
scenario
Theoretical Without end-of-life
scenario
Theoretical Ecoinvent database
process
Empirical
Update to 1998
publication
estimate
Empirical
Update to 1998
publication
estimate
Empirical
Update to 1998
publication
estimate
(Continued)
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Table 1 (Continued)
Technology
type

Turbine
capacity
(MW)

Lifetime
(years)

Capacity
factor
(%)

Author

Year

White and Kulcinski

1998

Onshore

0.75

30

35%

White and Kulcinski

1998

Onshore

0.3425

25

24%

White and Kulcinski

1998

Onshore

0.6

20

31%

White and Kulcinski

2000

Onshore

0.3425

25

24%

Wibberly

2001

Onshore

0.6

30

21%

Wind farm
name,
location

Study
type

Notes

Buffalo Ridge, U.S.
(SW Minnesota)
Buffalo Ridge, U.S.
(SW Minnesota)
Glenmore, U.S.
(Wisconsin)
Buffalo Ridge, U.S.
(SW Minnesota)

Empirical

Zond Z-46 turbines

Empirical

Kenetech KVS-33
turbines
Tacke 600e turbines

Crookwell, Australia

Empirical

Empirical
Empirical

Update to 1998
publication
estimate

Notes: One meter (m, SI) ≈ 3.28 feet (ft); MW = megawatts; kW = kilowatts.
a This data point represents a mix of 1 megawatt (MW) onshore and 3 MW offshore turbines. Therefore a mean capacity of 2 MW listed here was assumed
for plotting in figure 2. Because the proportion of onshore to offshore turbines in the mix is unknown, this estimate could not be harmonized by capacity
factor.
b This data point represents a mix of (4) 660 kilowatt (kW), (4) 600 kW, and (2) 1.75 MW turbines. Therefore the average was assumed for plotting
purposes in figure 2. A weighted average was also used for capacity factor to allow harmonization by this parameter.
c This data point represents a mix of various turbines for which only the capacity range of 750 kW to 1.3 MW was reported; therefore a mean capacity of
1.025 MW was assumed to include this data point in the scatter plots in figure 2.
d The capacity listed represents a weighted average of (1) 225 kW, (2) 500 kW, (7) 600 kW, and (1) 1.75 MW turbines. The capacity factor also represents
a weighted average based on the reported power outputs of the 11 turbines.
e The capacity listed represents a weighted average of the mix of (7) 600 kW, (4) 850 kW, (10) 1.5 MW, (63) 2.0 MW, (50) 2.3 MW, and (30) 3 MW
turbines. The capacity factor is also an average weighted by the reported capacity factors of the groups of turbines.
f This data point represents a range of turbine capacities for which only the endpoints of the range were given. Therefore the mean of the endpoints was
assumed as the capacity to include this point in the scatter plots in figure 2.

milliperson-equivalents/kWh) could not be back-calculated to
the common functional unit and thus were not retained. Only
nonduplicative estimates were included; however, any estimate
that adapted previous work in a way that resulted in an estimate
different from the original was accepted. Only the latest publication from authors who published the exact same estimates in
multiple papers was retained for further analysis. Finally, GHG
emission estimates had to be reported numerically (not just
graphically) for inclusion.
Harmonization Parameters
Life cycle GHG emission estimates for wind power systems
are calculated as follows:
 


2 −eq
2 −eq
+ N2 O∗298 g CO
CO2 + CH4 ∗25 g CO
g CH4
N2 O
.
Capacity factor∗8760 hours
∗Lifetime∗Nameplate capacity
year
This equation allows for clear identification of the potential magnitude for adjustment that each of the harmonization
parameters has in the life cycle GHG emission estimates. The
numerator represents the total emissions over the life cycle,
while the denominator represents the lifetime power output of
the system. The GWP harmonization step adjusts two of the
values in the summation in the numerator; however, the CO2
portion of the emission estimates remains unchanged. Both the
capacity factor and system lifetime harmonization steps scale
the denominator in its entirety, and therefore have a larger potential than GWP harmonization to adjust the life cycle GHG
emission estimates. The system boundary harmonization step

adds additional emissions onto the numerator to account for
life cycle stages that were not included in the scope of the original analysis. Thus this harmonization step has a potential for
adjustment of the life cycle GHG emission estimates similar to
that of the GWP harmonization step.
Statistical Assessment
Central tendency and variability in life cycle GHG emission estimates passing our screens are described using several
statistical metrics. The key statistical metric chosen to characterize central tendency is the median value. The arithmetic
mean is also reported but, due to the slight positive skew of the
dataset, the median is preferred. Variability is discussed mainly
in terms of interquartile range (IQR = 75th percentile − 25th
percentile), which represents the spread of the middle 50% of
estimates. Total range is also a key metric for expressing variability, as IQR only summarizes variability in the central half
of the estimates. Standard deviation, as well as minimum and
maximum values, is also reported. For each harmonization step,
changes in central tendency and variability are compared with
published estimates to describe the impact of the harmonization step. Decreases in measures of variability indicate effective
harmonization in terms of a tightened IQR or range of life cycle
GHG emissions from the evaluated technology.
These statistics are meant to summarize the current state
of LCA literature of utility-scale wind power technologies. Although the studies and estimates that we selected were reasonably large in number and high quality, the available studies
might not cover all possible cases of manufacture, deployment,
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or use. Thus the range exhibited in this article may not represent the true minimum, maximum, or central tendency for
wind power GHG emissions, the current state of the technology as deployed or anticipated, or the inclusivity of all relevant
contributions with regard to the depth and breadth across the
supply chain. For example, the difference in results generated
using process chain compared to hybrid economic input-output
methods indicates that system boundary truncations can have
significant impacts (Suh et al. 2004). In this respect, the upper
end of the range exhibited in this article may be closer to the
true life cycle GHG emissions than those estimates at the lower
end.
The distribution of our results also cannot be considered a
distribution of likelihood for actual life cycle GHG emissions for
current or future applications of the technology. The precision
and range of results are improved with the large sample size
evaluated here, but sample limitations impact the accuracy of
the results compared to the “true” life cycle GHG emission
range and central tendency of wind power under all potential
conditions. Confidence in the results for onshore wind is higher
than for offshore owing to the larger sample size.
Finally, the impact on variability reduction of harmonizing
a particular parameter is an indicator of the influence that parameter exerts on life cycle GHG emissions for wind, but is not
a formal sensitivity analysis.
Harmonization of Global Warming Potentials
Per the screening criteria, the pool of articles ranged in
publication year from 1980 to 2010, with several updates to
GWPs published by the Intergovernmental Panel on Climate
Change (IPCC) during this time. Therefore, because various
GWPs were utilized in the literature, wherever mass emissions
of individual GHGs were reported the GHG emission estimates
were updated to reflect the most recent 100-year time horizon
GWPs published by the IPCC (Forster et al. 2007) of 25 g
CO2 -eq/g methane (CH4 ) and 298 g CO2 -eq/g nitrous oxide
(N2 O).
Harmonization of Operating Lifetime
Life cycle GHG emission estimates were also harmonized
by assumed operating lifetime of the wind turbine and its
components. Reported lifetimes ranged from 10 to 100 years,
20 years being the most commonly cited. Since 20 years is also a
common design life for modern turbines (Vestas Wind Systems
2006a, 2006b), all GHG emission estimates were harmonized to
a 20-year life span by proportionally scaling the lifetime power
output while holding the life cycle emissions estimate constant.
This assumes that emissions resulting from maintenance are
not changed when a different lifetime is assumed. Operational
maintenance, however, was the life cycle stage with the least
coverage in the literature, and because its emissions are small
relative to the other life cycle stages, any errors resulting from
this assumption are likely small in magnitude. Several publications (Dones et al. 2005, 2007; Jungbluth et al. 2005; Rule
et al. 2009) assumed lifetimes longer than 20 years and included
a certain amount of parts replacement after the 20-year point,
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but did not separately report the emissions resulting from the refurbishing process. These estimates could not be harmonized by
lifetime because the emissions from parts replacement could not
be subtracted out. It is worth noting that different wind turbines
or farms will have different lifetimes in practice. These depend
on various factors—the length of the operating contract with
the utility company, the lease on the land where the turbine is
sited, parts failure and replacement with new turbines instead of
repowering—and it is the nature of LCAs to be context specific.
However, harmonization of assumed lifetime was nonetheless
performed to demonstrate the effect that system lifetime has on
wind power’s life cycle GHG emissions, and to assess the degree
to which harmonizing by this parameter tightens the range of
estimates.
Harmonization of Capacity Factor
For wind power, capacity factor is the ratio of actual electricity generated to the maximum potential electricity generation
(nameplate capacity multiplied by 8,760 hours per year). For
a given wind resource, turbines operating at a higher capacity
factor produce more electrical output than those with lower
capacity factors by operating for longer periods of time over the
course of the year.
In practice, different wind farms will operate at different capacity factors for several reasons, for instance, the specific wind
conditions experienced at the site and the frequency and duration of maintenance. However, the purpose of harmonizing
the GHG emission estimates is not to suggest that all LCAs
of wind turbines or farms should assume a consistent nominal
capacity factor, but to observe how large a role differences in assumed capacity factor play in the variability of published GHG
emission estimates. The mean assumed capacity factor for onshore turbines in the pool of literature passing the quality and
relevance screens was, after rounding, 30%, while the mean assumed capacity factor for offshore wind turbines was 40%. The
latest survey of deployed turbines (Wiser and Bolinger 2010)
suggests that the capacity-weighted average in 2009 is very close
to these literature averages. Therefore GHG emission estimates
that assumed alternative capacity factors were adjusted to these
values. Modern turbines deployed in high wind class zones can
reach 35% for onshore turbines and 45% for offshore turbines.
In 2008, capacity-weighted average capacity factors for onshore
wind reached 34%, owing to 2008 being a better wind resource
year and having less curtailment than 2009. An additional contributing factor to the reduction in average capacity factor from
2008 to 2009 is the recent trend of wind installations in lowerquality wind resource areas because of transmission and other
siting constraints (Wiser and Bolinger 2010). The effect of the
higher capacity factor benchmarks on life cycle GHG emission
estimates is provided in the supporting information on the Web.
Harmonization of System Boundary
The quality screen required that studies include an estimate
for upstream GHG emissions because wind turbine operation
has no direct combustion emissions. To improve consistency
and reduce sources of variability, the median estimate of GHG
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emissions for operational or downstream life cycle phases from
studies that included those phases were added to studies whose
scope did not include one or both of those phases. When testing
the effect of harmonization by system boundary independently,
the median was calculated using published GHG emission estimates; when performed cumulatively with the other harmonization steps, the GHG emission estimates for studies that included
these life cycle phases were harmonized by the other parameters first, and then the median of those harmonized estimates
(per phase) was calculated. The rationale for employing these
methods is further described in the supporting information on
the Web.
Cumulative Harmonization of All Parameters
The last harmonization step was to harmonize by GWP,
lifetime, capacity factor, and system boundary consecutively.
As some harmonization steps may counteract previous ones,
this represents the final results of the complete harmonization
process.

Results
Summary of the Published Literature
The 126 estimates from 49 studies of wind power life cycle
GHG emissions display a median of 12 g CO2 -eq/kWh, IQR of
12 g CO2 -eq/kWh, and a range of 79 g CO2 -eq/kWh. The IQR
shows that the central 50% of the estimates lie within only 12
g CO2 -eq/kWh of each other, which is a relatively tight range
when compared to the magnitude of other power technologies
such as coal, for which life cycle GHG emission estimates are
on the scale of 1,000 g CO2 -eq/kWh (Whitaker et al. 2012).
While the onshore studies are far greater in number than the
offshore studies and have a larger total range of values, the IQR
for the onshore group is only 13 g CO2 -eq/kWh, ranging from
7.3 to 20 g CO2 -eq/kWh. The published offshore studies are
even tighter, with a smaller total range, and the central 50% of
estimates within less than 5 g CO2 -eq/kWh of each other, lying
in the range of 9.4 to 14 g CO2 -eq/kWh.
Cumulative installed wind capacity in the United States
gradually grew from nearly zero in the early 1980s to roughly
3,000 megawatts (MW) by the year 2000, followed by exponential growth over the past decade to more than 35,000 MW in
2009.3 The average turbine size in 1999 was 0.71 MW and the
average price of wind energy was $65/megawatt-hour (MWh)
expressed in 2009 U.S. dollars.4 In 2009 the average turbine size
had more than doubled to 1.74 MW while the average price had
reduced to $45/MWh (Wiser and Bolinger 2010). These trends
suggest that considerable learning has taken place in the industry. One might expect the increasing scale and industrial
learning to reduce materials usage, which could reduce embodied GHG emissions. Figure 2 explores these potential trends, but
neither is found, suggesting that with regard to GHG emissions,
wind power has been stable over time and scale. This constancy
may not remain into the future, but given the already low life
cycle GHG emissions, even if relative reductions were to be
achieved, they might not appreciably affect the magnitude.

Harmonization Results
The harmonization process was performed in a stepwise fashion, illustrated in figures 3 and 4 for onshore and offshore wind,
respectively. In both figures, frame (a) displays the published
estimates and frames (b) through (e) display the results of applying each harmonization step independently. Frame (f) is the
final result of harmonizing by all factors cumulatively. Estimates
are displayed in an ordinal ranking (from lowest to highest) that
remains constant through all frames such that the effect of harmonization can be seen in the vertical translation of a given
point. If a point remains in the same position after a given step,
either the value of the harmonization parameter in the publication was already the same as the benchmark value chosen for
harmonization, or the value for the harmonization parameter
was not reported so harmonization of the estimate could not be
performed.
Table 2 reports summary statistics for the onshore, offshore,
and total pool of estimates passing the screens for each harmonization step. Life cycle GHG emission estimates that could
not be harmonized in any given harmonization step due to
missing data remain unchanged in the harmonization plots and
the calculation of summary statistics from published values so
that all of the summary statistics for each harmonization step
are based on the same number of estimates (n = 126 for all
values, n = 107 for onshore, and n = 16 for offshore). The
three life cycle GHG emission estimates that were reported for
an aggregated mix of both onshore and offshore technologies
(Kuemmel and Sørensen 1997; Vattenfall 2010) were included
in the harmonization process and the summary statistics for all
technology types only. The individual GHG emission estimates
from each publication for each harmonization step are also reported numerically in table S3 of the supporting information on
the Web.
Harmonization of Global Warming Potentials
Only six estimates were harmonized in this step because
most references do not report both the GWPs used and mass
emissions of individual GHGs. All adjustments were less than
1 g CO2 -eq/kWh, resulting in an insignificant (less than 1%)
change in variability and central tendency as a result of this
harmonization step (figures 3b and 4b).
Harmonization of System Lifetime
Of the 126 estimates evaluated, 107 report system lifetimes;
80 were already at the benchmark value selected for harmonization, that is, 20 years. Therefore the effect of this harmonization step was relatively small, with a 2% increase in the
median value, an 11% increase in the IQR, and a less than 1%
reduction in total range (figures 3c and 4c).
Harmonization of Capacity Factor
Of the 126 GHG emission estimates in the pool, 118 report
capacity factors. Because the assumed capacity factors of the
literature vary considerably more than the assumed lifetimes,
harmonizing by capacity factor reduced variability significantly
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Figure 2 Published life cycle greenhouse gas (GHG) emissions of utility-scale wind power technologies by rated capacity (left) and year of
study (right) for estimates that pass screening.

more. This harmonization step reduced the IQR by 14% and the
total range by 42%. Figures 3d and 4d display that, on average,
low-end GHG emission estimates increased while high-end estimates decreased as a result of this harmonization step. These
results suggest that the value chosen for capacity factor in wind
power LCAs significantly influences resulting estimates of life
cycle GHG emissions.
Harmonization of System Boundary
Sixty-seven estimates of life cycle GHG emissions from
24 references disaggregated GHG emissions into life cycle
phases. However, the system boundary for only 22 of those
67 estimates included all three previously defined life cycle stages: upstream, ongoing, and downstream. For the remaining 45 estimates, the median values for the missing life
cycle stages, reported in table S2 in the supporting information on the Web, were added. Two sets of median addon values were used, one for onshore and one for offshore
technologies.
Harmonizing for system boundary logically resulted in an
increase in the median estimate for both onshore and offshore
studies, as add-on values were applied. Harmonization by system boundary did not, however, reduce the variability in life
cycle GHG emission estimates. The IQR remained constant
and the total range increased by 2.1%. Plots of this harmonization step (figures 3e and 4e) illustrate the small vertical
translation of the individual estimates that were harmonized
(n = 45), only two of which were offshore estimates. The
majority of the life cycle GHG emission estimates remained
constant because they either did not report disaggregated
emissions or because, although disaggregated GHG emissions
were reported, they already accounted for all three life cycle
stages.
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Cumulative Harmonization of All Parameters
Harmonizing for GWPs, system lifetime, capacity factor, and
system boundary resulted in a significantly tighter distribution
than the published GHG emission estimates for wind power
systems (figures 3f and 4f). The published GHG emission estimates ranged from 1.7 to 81 g CO2 -eq/kWh, whereas harmonized estimates comprised a much smaller range of 3.0 to
45 g CO2 -eq/kWh, a decrease of 47% in the total spread of
the data. The IQR decreased from 12 to 10 g CO2 -eq/kWh, a
14% reduction. The central tendency remained fairly constant
through the harmonization process, with the median value decreasing from 12 to 11 g CO2 -eq/kWh. The change in IQR
being considerably less than the change in total range implies
that the lowest and highest 25% of the GHG emission estimates were more affected by the harmonization process than
the middle 50% of the estimates. Harmonization of capacity factors resulted in a 42% reduction in total range, compared to the 47% reduction resulting from cumulative harmonization of all parameters. This effect implies that variability
in assumed capacity factor is the largest contributor—of the
harmonization parameters investigated—to variability in published estimates of life cycle GHG emissions of wind power
systems.
These findings suggest that the harmonization process,
through systematically adjusting estimates to reflect a consistent set of several important parameters, increased the precision of life cycle GHG emission estimates in the literature while
having little effect on published central tendency. Figure 5 provides a side-by-side comparison of the published data and the
harmonized data, which demonstrates the central tendency and
variability of the data.
Overlay plots presenting the progression from published
estimates to harmonized estimates showing each successive

J-130
Cont.

R E S E A R C H A N D A N A LY S I S

J-130
Cont.

Figure 3 Life cycle greenhouse gas (GHG) emission estimates for onshore wind power from literature passing the screening criteria,
ordinally ranked from smallest to largest published value. Frame descriptions: (a) published GHG emission estimates, (b) harmonization of
global warming potentials to the most recently published values (Forster et al. 2007), (c) harmonization of operating lifetime to 20 years, (d)
harmonization of capacity factor to 30%, (e) harmonization of system boundary to include the ongoing and downstream life cycle stages,
and (f) cumulative harmonization of all parameters.

harmonization step (building upon the prior step) are given
for onshore and offshore wind on a common set of axes in figures S1 and S2, respectively, in the supporting information on
the Web.

Discussion
Comparing Onshore and Offshore
Based on the available literature, the range and IQR for onshore is considerably larger than for offshore, which may reflect

the difference in the number of references or might reflect a
true wider variability for this class of wind power technologies
from range of siting circumstances, turbine size, turbine/wind
farm design, and other factors. However, the median life cycle GHG emission estimates for onshore and offshore technology types are both 12 g CO2 -eq/kWh, as published, and
11 g CO2 -eq/kWh after harmonization. This similarity, combined with the tight distribution for both technology types
in an absolute sense, suggests that the two technology types
may not have significantly different life cycle GHG emissions.
However, it should be remembered that these summary statistics reflect the technologies as they are represented in the
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Figure 4 Life cycle greenhouse gas (GHG) emission estimates for offshore wind power from literature passing the screening criteria,
ordinally ranked from smallest to largest published value. Frame descriptions: (a) published GHG emission estimates, (b) harmonization of
global warming potentials to the most recently published values (Forster et al. 2007), (c) harmonization of operating lifetime to 20 years, (d)
harmonization of capacity factor to 40%, (e) harmonization of system boundary to include the ongoing and downstream life cycle stages,
and (f) cumulative harmonization of all parameters.

literature and perhaps not the true distribution of deployed
technologies.
Limitations of this Analysis
Focus on Life Cycle Greenhouse Gas Emissions
The broad goal of the current phase of the LCA Harmonization Project is to clarify estimates of life cycle GHG emissions
and better inform decision making and future analyses, where
such estimates would be useful. However, to provide a more
comprehensive perspective of the environmental and social impacts of power-generating technologies, other parameters, such
as human health impacts, water consumption, and jobs created,
should also be assessed.
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Pooling Empirical and Theoretical Data
Some practitioners only consider empirical LCAs valid for
current technologies because of the potential for modeled estimates to differ from measurements of the same parameter (e.g.,
Kubiszewski et al. 2010). Table 1 characterizes each study as
either empirical or theoretical on balance, despite this characteristic being a continuum rather than a dichotomous choice.
(In truth, almost all LCAs have some modeled estimates because empirical data are not always available for every process
in the life cycle.) LCAs based on both types of data were included in this analysis. Including studies that are based, at least
in important aspects, on parameters not empirically grounded
could contribute some additional uncertainty to the results.
However, given the similarity of results for GHG emission
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Table 2 Summary statistics for each harmonization step, grouping the two system boundary harmonization steps (addition of ongoing and
downstream life cycle stages) into one

Statistical measure

As-published life
Harmonized by
Harmonized by
Harmonized by
Harmonized by
cycle GHG
GWPs
lifetime
capacity factor
system boundary Harmonized by all
(g CO2 -eq/kWh) (g CO2 -eq/kWh) (g CO2 -eq/kWh) (g CO2 -eq/kWh) (g CO2 -eq/kWh) (g CO2 -eq/kWh)

All values
Mean
SD
Minimum
25th percentile
Median
75th percentile
Maximum
IQR
Range (maximum–minimum)
Change in mean (%)a
Change in SD (%)a
Change in median (%)a
Change in IQR (%)a
Change in range (%)a
Count of estimatesb
Count of referencesb

16
14
1.7
7.9
12
20
81
12
79
n/a
n/a
n/a
n/a
n/a
126
49

16
14
1.7
7.9
12
20
81
12
79
<1%
<1%
0%
0%
<1%
6
3

16
13
2.0
8.1
12
21
81
13
79
3.3%
−5.6%
2.0%
11%
<−1%
109
42

14
10
2.1
7.2
10
17
48
10
46
−12%
−27%
−15%
−14%
−42%
118
44

16
14
1.7
8.1
12
20
83
11.6
81
3.4%
<1%
1.5%
0%
2.1%
82
26

15
10
3.0
8.5
11
18
45
10
42
−5.6%
−28%
−10%
−14%
−47%
126
49

Onshore
Mean
SD
Minimum
25th percentile
Median
75th percentile
Maximum
IQR
Range (maximum–minimum)
Change in mean (%)a
Change in SD (%)a
Change in median (%)a
Change in IQR (%)a
Change in range (%)a
Count of estimatesb
Count of referencesb

16
15
1.7
7.4
12
20
81
13
79
n/a
n/a
n/a
n/a
n/a
107
44

16
15
1.7
7.4
12
20
81
13
79
<1%
<1%
0%
0%
<1%
5
3

17
14
2.0
7.9
13
22
81
14
79
3.5%
−5.8%
4.6%
12%
<−1%
93
35

14
11
2.1
7.0
9.8
18
48
11
46
−13%
−27%
−18%
−13%
−42%
104
41

17
15
1.7
7.9
12
21
83
13
81
3.8%
<1%
1.2%
0%
2.1%
74
22

15
11
3.0
8.4
11
20
45
11
42
−5.7%
−29%
−9.4%
−10%
−47%
107
44

Offshore
Mean
SD
Minimum
25th percentile
Median
75th percentile
Maximum
IQR
Range (maximum–minimum)
Change in mean (%)a
Change in SD (%)a
Change in median (%)a
Change in IQR (%)a
Change in range (%)a
Count of estimatesb
Count of referencesb

13
5.2
5.3
9.4
12
14
24
5.0
19
n/a
n/a
n/a
n/a
n/a
16
12

13
5.2
5.3
9.4
12
14
24
5.0
19
<1%
<1%
0%
0%
0%
1
1

13
5.2
5.3
9.4
12
14
24
5.0
19
<−1%
<1%
0%
0%
0%
16
11

12
3.9
7.2
9.6
11
15
22
5.8
15
−7.2%
−25%
−13%
17%
−21%
14
10

13
5.3
5.3
9.4
13
14
24
5.0
19
<1%
1.2%
2.0%
0%
0%
8
6

12
3.9
7.2
10
11
15
23
5.5
15
−6.4%
−24%
−13%
10%
−18%
16
12
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Notes: Statistics are reported to two significant digits with the exceptions of changes that are less than 1%, or if there is no change 0% is reported.
GHG = greenhouse gas; g CO2 -eq/kWh = grams carbon dioxide equivalent per kilowatt-hour; GWP = global warming potential; SD = standard
deviation; IQR = interquartile range.
a Percent change statistics were calculated with all references in the category (all values, onshore, or offshore) whether harmonized or not.
b Counts of estimates and references for each harmonization step only include the estimates that were harmonized for that step. The counts for the
“harmonized by all” column include estimates that were harmonized by at least one parameter.
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Figure 5 Side-by-side comparison of central tendency and spread of published greenhouse gas (GHG) emission estimates passing our
screening criteria and the corresponding harmonized estimates.

estimates of wind power systems between studies characterized
as empirical and theoretical, any additional uncertainty from
combining the two types of studies is likely insignificant.
Remaining Dimensions of Inconsistency
The light level of harmonization performed for life cycle
GHG emission estimates for wind power technologies included
harmonizing system boundaries at the level of major life cycle
phase, GWPs, system lifetimes, and capacity factors for the pool
of estimates that passed the screening criteria. This extent of
harmonization was deemed sufficient for reducing variability in
published life cycle GHG emission estimates of wind power systems, as the published estimates already comprise a relatively
tight dataset. However, additional dimensions of inconsistency
across studies are known. Harmonization along these dimensions could potentially further reduce the variability in published estimates. Remaining parameters not harmonized here
include upstream electricity mix used in the manufacturing
processes (which determines the GHG emission intensity of
input electricity); a more detailed system boundary harmonization to account for each individual subprocess that comprises
the more general upstream, ongoing, and downstream life cycle stages used in this analysis; harmonization to either include
or exclude transmission and distribution infrastructure for all
estimates so that individual turbines can more accurately be
compared to wind farms; and wind power class. Transmission
and distribution losses (typically 5% to 10% of generated elec-
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tricity) are also excluded, which could increase life cycle GHG
emissions by a similar magnitude if the functional unit is chosen
as delivered electricity rather than the more common generated
electricity. Another effect of harmonization by additional parameters could be to alter the central tendency of life cycle
GHG emission estimates, for instance, as has been shown in
Lenzen and Wachsmann (2004) and Pehnt (2006) regarding
changes to the GHG intensity of background energy systems.
Accuracy of the Central Tendency of Literature Estimates
to True Life Cycle Greenhouse Gas Emissions
The literature collected consists solely of attributional
LCAs, which evaluate the technology in isolation, with few
exceptions such as Pehnt (2006). Consequential LCAs consider impacts to other systems caused by the studied technology.
Potential consequential effects not covered in the reviewed literature include changes in consumption owing to changes in
the retail price of electricity from the addition of wind power;
lowering the GHG intensity of the electrical grid, which reduces embodied GHG emissions of industrial products, including newly manufactured wind turbines; GHG emissions caused
by changes in land use to accommodate wind farms; and the
combustion-based technologies in the electrical grid having to
respond to accommodate the intermittency and nondispatchable nature of wind power. The thermal efficiency of fossil-based
power plants is reduced when operated at fluctuating and suboptimal loads to supplement wind power, which may degrade, to
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a certain extent, the GHG benefits resulting from the addition
of wind to the grid. A study conducted by Pehnt and colleagues
(2008) reports that a moderate level of wind penetration (12%)
would result in efficiency penalties of 3% to 8%, depending on
the type of conventional power plant considered. Gross and colleagues (2006) report similar results, with efficiency penalties
ranging from nearly 0% to 7% for up to 20% wind penetration. Pehnt and colleagues (2008) conclude that the results
of adding offshore wind power in Germany on the background
power systems maintaining a level supply to the grid and providing enough reserve capacity amount to adding between 20 and
80 g CO2 -eq/kWh to the life cycle GHG emissions profile of
wind power, depending on the various conditions of the energy
economy that determine the grid’s composition. Thus, considering consequential effects on the background energy system
can be significant relative to the attributional life cycle GHG
emissions of wind power, as well as for the comparison of wind
to other renewable electricity generation technologies (which
themselves should be considered on a consequential basis), but
should not fundamentally alter the comparison to fossil fuelbased technologies.
Some consequential effects of wind power systems listed
above could improve the life cycle GHG emissions profile while
others increase it, and all are dependent on specific circumstances of the systems in which wind power is embedded. Thus
the answer could change depending on how the question is
asked. Therefore the estimates found through this meta-analysis
aren’t necessarily any more accurate than the underlying LCA
literature regarding true (and complete) life cycle GHG emissions, although, for many purposes, knowing the GHG emissions of this technology in isolation, which this study clarifies,
could be desirable.
Clustering Bias
This study analyzed 126 distinct life cycle GHG emission
estimates of wind power systems. However, these 126 estimates
were generated from only 49 different studies and were produced by only 42 different primary authors (not accounting for
additional overlap in authors where primary authors were also
coauthors of other studies). Thus, there is potential bias in the
results of this meta-analysis from clustering, such as multiple
scenarios produced within the same study or multiple studies
published by the same author(s). In both of these cases, estimates are more likely to be similar to one another than to the
rest of the pool of estimates due to commonalities in methods,
assumptions, the particular system studied, and data sources.
The extent to which these two types of data clustering could
cause bias in the results was not quantitatively accounted for
or examined. Each of the 126 estimates was treated as independent throughout the analysis. As a result, large clusters within
the dataset have potentially caused the summary statistics to be
somewhat skewed in their direction. The cluster with the greatest potential to cause bias, due to the largest number of estimates
produced from just one study (Lenzen and Wachsmann 2004),
generated 25 GHG emission estimates that ranged from 2 to
81 g CO2 -eq/kWh. Given the breadth and even distribution of

the range of estimates from this reference, author-based clustering from this study likely does not significantly skew the distribution of results found from harmonization. Other potential
clusters in the dataset are considerably smaller in the number
of estimates and thus would appear to present a small risk of
potential bias.
There is also a third type of clustering bias inherent to LCAs,
which is overlap in data sources. LCAs of any one type of system
or product that employ common databases or software packages
are more likely to have similar results than those using different
data sources. The pool of publications that passed the screening criteria contains articles that used common data sources,
for example, the Ecoinvent database. One might be able to
quantitatively assess the influence of clustering by data source
by defining a hierarchical influence tree for each article, statistically evaluating the extent of correlation and then perhaps
using the correlation metric to weight the calculation of means.
However, because of the large number of data sources for any
given LCA, questions of cut-off in modeling data source influence, the subjective nature of assigning a quantitative measure
of influence to each source, and other issues such an analysis
were beyond the scope of this study. Nevertheless, given the
tight distribution of published results, any bias in the distribution is not likely consequential when considering contexts of
decision making and comparisons to other electricity generation technologies.
Sample Sizes
Another limitation of this analysis is the relatively small
number of offshore wind studies compared to the much larger
pool of onshore studies. There were only 12 publications producing 16 life cycle GHG emission estimates for offshore turbines that passed the screens for quality. With such a small
dataset, summary statistics can easily be skewed by one or two
outlying values. However, the published offshore GHG emission estimates fell within such a tight range that an outlier
estimate causing biased results was not a serious concern. Additionally, only one study passing our screens considered deep
offshore wind (Weinzettel et al. 2009), so this is a technology
for which additional LCA studies are required to be able to
assess with any amount of confidence how its life cycle GHG
emission profile compares to onshore and shallow offshore wind
technologies.

Conclusions
Life cycle GHG emissions of wind-powered electricity generation published since 1980 range from 1.7 to 81 g CO2 -eq/kWh.
Although this is already a tight range, upon harmonizing the
data to a consistent set of GWPs, system lifetime, capacity factors, and gross system boundary, the range of life cycle GHG
emission estimates was reduced by 47%, to 3.0 to 45 g CO2 eq/kWh. The first and third quartiles stayed relatively constant
through the harmonization process, revealing that the middle
50% of the data did not change nearly as much as the lowest
25% and highest 25% of the estimates. The parameter found
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to have the greatest effect on reducing variability is capacity
factor.
The extensive overlap in the distributions of estimates for
onshore and offshore technologies suggests that their life cycle
GHG emissions may not be notably different. An exception to
this may be deep offshore wind technology, for which the literature provided only one estimate. Therefore, with deep offshore
wind being a nascent technology on which there is sparse LCA
literature to date, as well as a technology that may have considerably different material requirements due to design differences,
this may be an area where life cycle GHG emissions of wind
power systems have the potential to significantly differ from
previously published studies and warrants further investigation.
The harmonization process decreased the variability and increased the precision of the previously published estimates by
systematically aligning common system parameters across studies to a consistent set of values. However, improved precision
does not imply improved accuracy. There are many consequential effects of deployment of wind power not typically considered in the majority of wind LCAs, which are attributional in
nature, and these effects could increase or decrease previously
published estimates of life cycle GHG emissions. Another issue is truncation error often inherent in process-based LCAs,
which form the majority of LCAs considered in this article. In
this respect, the upper end of the range exhibited in this article
may be closer to the true life cycle GHG emissions than those
estimates at the lower end.
This study ultimately concludes that, given the large number of previously published life cycle GHG emission estimates of
wind power systems and their narrow distribution, it is unlikely
that new process-based LCAs of similar wind turbine technologies will greatly differ. Additional consequential LCAs would
enhance understanding of the true life cycle GHG emissions of
wind power, although even those are unlikely to fundamentally
change the comparison of wind to other electricity generation
sources.
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Notes
1. Results from the whole LCA Harmonization project, including this article, can be visualized and downloaded at
http://openei.org/apps/LCA.
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2. One gram (g) = 10−3 kilograms (kg, SI) ≈ 0.035 ounces (oz). One
kilowatt-hour (kWh) ≈ 3.6 × 106 joules (J, SI) ≈ 3.412 × 103
British thermal units (BTU). Carbon dioxide equivalent (CO2 -eq)
is a measure for describing the climate-forcing strength of a quantity
of greenhouse gases using the functionally equivalent amount of
carbon dioxide as the reference.
3. One megawatt (MW) = 106 watts (W, SI) = 1 megajoule/second
(MJ/s) ≈ 56.91 × 103 British thermal units (BTU)/minute.
4. One megawatt-hour (MWh) ≈ 3.6 × 109 joules (J,
SI) ≈ 3.412 × 106 British thermal units (BTU).
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Project No. 0023.004
Backcountry Against Dumps
c/o Donna Tisdale
PO Box 1275
Boulevard, CA 91905-0375
Subject: Campo Wind Draft Environmental Impact Statement (EIS) with Boulder Brush Facilities
Draft EIS Review and Opinion

1-31
Dear Ms. Tisdale,
We are pleased to present this report to Backcountry Against Dumps that provides an independent, technical review of relevant groundwater portions of the Campo Wind Draft EIS,
prepared by Dudek, for the Campo Wind Project with Boulder Brush Facilities (project). Scott
Snyder is a California Professional Geologist and Certified Hydrogeologist with 25 years of experience in hydrogeology, 18 of which have been in San Diego County.
PURPOSE
The purpose of this report is to provide opinions on the following: whether or not the groundwater
technical work (Groundwater Resource Evaluation – Appendix F of the Draft EIS) was conducted
in accordance with County of San Diego guidelines (standards to which Dudek stated they would
compare their work); if the hydrogeologic work meets the standard of care for the industry; and if
the protections proposed for the groundwater users surrounding the project site are adequate.
This report addresses the following:
1. Whether the reports follow the standard of care in San Diego County for such investigations (the County has no jurisdiction on this project, which is on Tribal land; however,
Dudek has indicated they used the County guidelines for significance thresholds and the
guidance in order to compare this project to others in the County),
2. Whether the investigations were conducted in a competent manner,
3. Whether the report’s conclusions are consistent with the results of the investigations,
4. Whether the proposed protections are adequate for groundwater users near the site, and
5. Whether the conclusions of the report are considered within the context of the entire project.

Snyder Geologic | 7445 Girard Avenue, Suite 10, La Jolla, California 92037 | 858-412-9848 | scott@snydergeologic.com
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DOCUMENTS REVIEWED
We reviewed the following documents found on the Bureau of Indian Affairs website for Campo
Wind (www.campowind.com):
•

Draft EIS Section 1 – Introduction

•

Draft EIS Section 2 – Project Description and Alternatives

•

Draft EIS Section 3.2 – Affected Environment and Areas Not Further Discussed, Water
Resources

•

Draft EIS Section 4.2 – Environmental Consequences, Water Resources

•

Draft EIS Appendix B – Project Description Details

•

Draft EIS Appendix C – Regulatory Settings

•

Draft EIS Appendix D – Environmental Resources Section Tables and Graphs

•

Draft EIS Appendix E – EIS Figures

•

Draft EIS Appendix F – Groundwater Resource Evaluation (GRE)

•

Draft EIS Appendix P – Mitigation Measures
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Other reports that were reviewed in whole or in part include:
•

Groundwater Resources Investigation Report, Tierra Del Sol Solar Farm Project (Dudek)

•

Study Area Photolineament Map, Proposed Campo Landfill (Dames & Moore)

•

Draft EIS, Campo Solid Waste Management Project (SAIC)

•

East County Substation Amended Construction Water Supply Plan (BETA/SDG&E)

•

East County Substation Construction Water Use Report, November 1 to 30, 2013
(SDG&E)

PROJECT LOCATION AND DESCRIPTION, AND PROJECTED WATER USE
The proposed project would be a wind farm on the Campo Reservation located in the east county
San Diego mountains. The Campo Reservation lies among several unincorporated communities
of San Diego County including Boulevard, Campo, Live Oak Springs, and Clover Flat. All of the
communities in the east county mountains are fully reliant on groundwater for their water supply
through either privately owned wells or community water systems that derive their water from
groundwater sources. There are no imported water supplies to this region.

0023.004
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The Campo Wind project would be located on 2,200 acres of the approximately 16,000 acres of
reservation land. Additionally, the Boulder Brush Facilities (a transmission and storage facility)
would be constructed on approximately 500 acres of privately held land under lease that is adjacent to, and would be connected to, the wind farm project. The project as proposed would include
the construction of up to 60 wind turbines and associated infrastructure including roads, meteorological towers, an operations and maintenance facility, and transmission lines.
DEMAND/PROJECT PLAN
The projected water demand from the project is 173 acre feet (AF), or 56,370,000 gallons, over a
14-month construction period. For the wind farm portion of the project, 123 AF will be required,
with approximately 36 AF of water for concrete mixing and 87 AF for dust suppression. For the
Boulder Brush Facility Project, the projected water demand is 50 AF, with 15 AF for concrete mixing and 35 AF for dust suppression.
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During the first 3 months of construction (peak construction), it is estimated that the project will
use 250,000 gallons per day (gpd, 0.76 AF per day) or 173 gallons per minute (gpm) over a 24hour period (the rate would be higher if work days are less than 24 hours per day). During the remaining 11 months of construction it is estimated that the project will use 120,000 to 150,000 gpd
(0.37 to 0.46 AF per day) or 84 to 105 gpm over a 24-hour period (the rate would be higher if work
days are less than 24 hours per day).
The project proposes to use water from three sources: the on-reservation “South Well Field” consisting of four groundwater supply wells (presumably PD-1 though PD-4, though this is not stated
in the EIS) on the Campo Reservation; the Jacumba Community Services District (JCSD); and
Padre Dam Municipal Water District (PDMWD). The proportion of water expected to be supplied
to the project from these three sources is not provided in the Draft EIS.
EXISTING GROUNDWATER DEMAND
The existing groundwater demand in the basin was tabulated in the GRE at 185.4 AF per year
(AFY). The basin is estimated to hold approximately 3,000 AF, some of which is not available for
withdrawal due to physical constraints. The GRE reports that current demand on the basin is 6%
of the groundwater in storage. However, there are several assumptions that are liberal in nature,
which likely underestimate the actual or potential groundwater consumption. These are discussed
in more detail below.
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Residential Wells
For the existing water demand (Section 3.4) the groundwater withdrawal rate for a residential property was assumed to be 0.5 AFY, equivalent to 0.31 gpm or 446 gpd. While
this may be water use for a typical American family on a standard-sized lot, this consumption rate for residents of the project area is grossly underestimated for some of the
land owners, and at the very least places an undue burden and restriction on residents.
The size of the properties for many residents in the area can exceed 10 acres and some
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own 100 acres or more. In addition, many residents have livestock or landscaping which
both place an additional demand on groundwater resources. Residential properties can
use up to 20,000 gpd without being considered a water intensive use (i.e., without special permission from the County), and this is not factored into the storage calculations.
As a conservative approach, the 50% reduction in storage analysis which reflects potential conditions should consider the maximum permitted withdrawal by residences, or 22.4
AFY per property.
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While many of the residents of the area choose to conserve water as much as possible,
they are permitted to use such quantities; as mentioned, it is entirely likely that many do
use much more than 450 gpd for their large properties.
Golden Acorn Casino
As the Golden Acorn Casino is also owned by the reservation who will provide groundwater for the Campo Wind Project, annual groundwater use data should be provided to
aid in a more accurate calculation of the existing water demand. The groundwater use
for the casino (owned by the Campo Indians) was not provided for this GRE; instead
Dudek had to rely on estimated use of 23.4 AFY, as provided in the proposed project report.
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Live Oak Springs Water Company
According to the GRE, Live Oak Springs Water Company (LOSWC) has a total of 97
connections. It also states that in 2011 (more recent data was not used), 14.5 AF of
groundwater was used. While these data may be accurate for 2011, the data are 8 years
out-of-date, and more recent data should be provided for the GRE. The 14.5 AFY does
not represent a worst-case scenario of water use within the water company. The connections could use far more water in the future should landowners change their land use
and thus water consumption. At a minimum, the calculations should conservatively use
0.5 AFY per connection if this is the number that was used for the private wells on residential property (although, as discussed above, this number is not considered a
maximum allowable use).
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In addition to the demand on the LOSWC for domestic and commercial uses of groundwater, Live Oak Springs has also provided groundwater for retail sale for several
projects in the area similar to this project. Dudek should evaluate current and future projects that are planned and make an assumption of groundwater that might be sold on the
retail market and add those estimates to the total water demand for LOSWC and the basin.
GROUNDWATER QUANTITY IMPACT ANALYSIS
Dudek conducted a groundwater quantity impact analysis (Section 4) in the GRE. The results of
this analysis were compared to significance criteria contained in the County of San Diego regu-
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lation “County Groundwater Ordinance and Guidelines for Determining Significance and Report
Format Content Requirements: Groundwater Resources.” Two primary thresholds were used to
evaluate the impact of the project on groundwater resources:
•

A soil moisture balance or equivalent analysis using a minimum of 30 years of precipitation
data must show that groundwater in storage is not reduced to a level of 50% or less.

•

After a 5-year projection of drawdown, water levels in off-site wells must not be decreased
more than 20 feet.
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These criteria and other indications of possible impact to local groundwater resources and users
are further described below.
Well Depths
The depths of the production wells are not given in the EIS; however, their depths may
be of concern during groundwater extraction. The average depth of wells in the area is
350 feet and the median depth is 300 feet. There is a reasonable concern that a deep
well or wells, while perhaps not reducing groundwater in storage to less than 50%, could
reduce the overall groundwater levels below the depths of shallower private residential
wells. Even in the short term, this could negatively affect the private well users’ use of
groundwater, which is their only source of water.
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50% Reduction in Storage Calculations
For the 50% reduction in storage calculations for the GRE, a groundwater withdrawal
rate for residential properties of 0.5 AFY was assumed, equivalent to 0.31 gpm or 446
gpd. While this may be water use for a typical American family on a standard-sized lot,
this extraction rate for residents of the project area is grossly underestimated for some of
the land owners, and at the very least places an undue burden and restriction on residents. The size of the properties for many residents in the area can exceed 10 acres and
some own 100 acres or more. In addition, many residents have livestock or landscaping
which both place an additional demand on the water resources. Residential properties
can use up to 20,000 gpd without being considered a water intensive use (i.e., without
special permission from the County), and this is not factored into the storage calculations. As a conservative approach, the 50% reduction in storage analysis which reflects
potential conditions should consider the maximum permitted withdrawal by residences,
or 22.4 AFY per property. While many of the residents of the area choose to conserve
water as much as possible, they are permitted to use such quantities; as mentioned, it is
entirely likely that they do use much more than 450 gpd (0.5 AFY).
According to the GRE, LOSWC has a total of 97 connections. It also states that in 2011
(more recent data was not given), 14.5 AF of groundwater was used. While this data
may be accurate, it does not represent a worst case scenario of water use within the wa-
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ter company. The connections could use far more water in the future should landowners
change their land use and thus water consumption. At a minimum, the calculations
should conservatively use 0.5 AF per connection if this is the number used for the private wells on residential property.
In addition to the demand on the LOSWC for domestic and commercial uses of groundwater, Live Oak Springs has also provided groundwater for retail sale for several
projects in the area similar to this project. Dudek should evaluate current and future projects that are planned and make an assumption of groundwater that might be sold on the
retail market and add those estimates to the total water demand for LOSWC.
As the Golden Acorn Casino is also owned by the reservation who will provide groundwater for the Campo Wind Project, annual groundwater use data should be provided to
aid in a more accurate calculation of the existing water demand. The data for the casino
used in the analysis was 23.4 AFY, based on a 2008 project water use study.
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Groundwater Levels in Off-Site Wells
The second of the two significant impact tests according to County of San Diego Guidelines is that residual drawdown in off-site wells after 5 years must not exceed 20 feet.
The nearest well to the well field is reported to be 4,500 feet. Therefore, the drawdown in
this well was estimated in order to evaluate the County criterion.
A significant omission in the report was the variable Q (pumping rate) which was not
presented or discussed, so the validity of the calculations using Q cannot be independently verified for all three calculated scenarios (Tierra Del Sol [TDS], Border Patrol
Well 2, and Border Patrol Well 3). It is not known if Q was used from each pumping test
that was analyzed (and whether that is a reasonable rate for the on-site wells) or if Q
was used from rates at the well field that were developed during the ECO Substation
project.
Transmissivity (T) for the equation in Section 4.2 is presented in gallons per day per foot,
whereas the transmissivity for each pumping scenario is presented as ft2 per day. At a
minimum the transmissivities in Table 4-2 should be presented in units that are consistent with the equation used.
For the TDS well scenario, an estimate of Storativity (S) was presented as 0.001 since S
could not be calculated for the TDS project. The calculation resulted in a residual drawdown of 19 feet after 5 years, one foot below the criterion of 20 feet. The arbitrary nature
of the storativity value selection must be re-evaluated. Given that the transmissivity for
the TDS well was 75 percent lower than the transmissivities for the Border Patrol wells, it
seems appropriate to select a storativity value that is also proportionately lower than the
Border Patrol wells (i.e., 0.00012 to 0.00019). However, we calculated the 5-year drawdown under the TDS well scenario at the nearest off-site well using the two storativity
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values from the Border Patrol wells (0.00074 and 0.00048) and the resulting drawdown
values were 21.89 and 26.25 feet, respectively. Using the storage value (S) used by
Dudek in their own calculation of groundwater in storage in the basin (0.0005), the drawdown after 5 years at the nearest off-site well under the TDS well scenario is 25.84 feet.
No discussion was presented as to the comparability of the well tests conducted at TDS,
or Border Patrol Wells 2 and 3 to the wells at the southern well field on the reservation.
No details regarding well depths, well diameters, geologic conditions, or pumping rates
for the three off-site well tests versus the on-site wells’ production during the SDG&E
ECO Substation project were given. Therefore, it is impossible to know if the calculations
provided in Section 4.2 accurately reflect the conditions that would result from actual
pumping tests of the product wells at the southern well field.
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Groundwater levels in off-site wells (Section 4.2) should be monitored during constant
rate pumping tests at the southern well field to assess potential impacts. However, in the
absence of pumping test data, the Section 4.2 estimates of residual drawdown in the
nearest off-site well should be recalculated.
Groundwater Use and Water Levels During ECO Substation Project
The SDG&E ECO Substation project obtained groundwater from the southern well field
on the reservation from July to November 2013. During the project, SDG&E extracted
more than 36.4 AF, or 9.1 AF per month. This project proposes to use 22.8 AF per
month for 3 months and 11.1 to 13.8 AF per month for 11 months, both of which exceed
the amount of water extracted during the ECO Substation project. Since the amount and
timing of water use from each of the three potential water purveyors is not known at this
time, it should be conservatively assumed that all of the water would come from the reservation wells. Groundwater testing should be conducted based on this assumption. If
the water use from the reservation is known, then the wells should be tested based on
the known planned extraction rates.
Dudek stated that groundwater levels in the four production wells PD-1 through PD-4 did
not fall more than 110 feet during pumping for the ECO Substation project, and referred
to Appendix A of the GRE as evidence of this statement. However, in reviewing the hydrographs for the four wells, it is evident the groundwater fell in these wells much further
than 110 feet. In fact, wells PD-1 through PD-4 water levels dropped a maximum of 202,
145, 165, and 165 feet, respectively, or 32 to 83% more than reported in the GRE. It is
not entirely clear how this error occurred except that the groundwater levels dropped below the transducers in the wells and thus it appeared that only 110 feet of water decline
occurred; however, the manual readings clearly indicate a greater decline. Since the total depths of the wells were not provided in the GRE, how close to the bottom of the well
or the pump intake the water levels dropped to is not known, which could indicate
whether the wells had been pumped to their maximum capacity.
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Neighbors reported that their water levels were substantially lower during this time and
that after the pumping occurred in 2013 during the ECO Substation project, four large
oak trees on one adjacent neighbor’s property died, presumably due to lack of available
shallow groundwater.
ITEMS NOT ADDRESSED
These items were either omitted from the report and should be included, or were stated as a
goal of the investigations and were not discussed.
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Comparison to Local Projects
In Section 2, Study Methodology, Dudek stated that the GRE would use the County’s
significance thresholds to “clearly investigate groundwater impacts from Project groundwater use.” However, Dudek did not investigate the groundwater conditions at the site or
surrounding area. There appears to be no evidence that any investigation was conducted that included actual testing of the groundwater wells in the southern well field. No
information was provided that discusses the sustainable groundwater pumping rates of
the proposed production wells, or the effect their pumping may have on the wells of other local groundwater users, specifically, private wells. Instead what was presented in the
GRE report was water level data from the SDG&E ECO Substation project from 2013
that did not provide groundwater pumping rates or duration, or any off-site impacts to
groundwater wells in the area during pumping.
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Also provided were assumptions and projections on how the south well field supply wells
would perform and affect local resources using hydrogeologic data from wells that are
several miles from the project site for which there was incomplete data (discharge rate),
liberal assumptions were made (storativity value), and no basis for the pumping rate
used in the calculations (the pumping rate also was not stated). Those liberal assumptions led to a conclusion that the County significance criteria would not be exceeded. A
calculation of this criterion by Snyder Geologic using data that Dudek presented elsewhere in the report (a storativity of 0.0005 instead of 0.001) led to the conclusion that in
fact the 5-year, 20-foot residual drawdown criterion would be exceeded at the nearest
off-site private well.
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Dudek also stated in Section 2 that their investigation would “allow for comparison of impacts between this Project and other projects within the County.” No such comparisons
were made to recent local projects including ECO Substation, Tule Wind, or Soitec Solar.
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SUMMARY/RECOMMENDATIONS
Based on the review of the GRE, we make the following recommendations:
•

We recommend that this report be used to provide the decision makers with information
regarding the lack of appropriate groundwater data to make an informed decision as to
whether groundwater extraction from the reservation’s southern well field would have a
significant impact to groundwater resources in the basin and a detrimental impact on private wells in the area.

•

Specifically, this report should be used to provide the project proponent with specific
recommendations for further investigation of the southern well field itself, analysis of
available data, and re-analysis of the data presented in this report using more conservative assumptions, or no assumptions wherever actual data can be collected.
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The following section provides more detail with respect to data gaps that need to be addressed.
SIGNIFICANT DATA GAPS
There are several significant data gaps that should be addressed, or re-analysis of data that
should occur, to better analyze the impact on groundwater supplies from the proposed project.
•

•

The identification and location of wells is not provided on any map anywhere in the EIS
document, nor are the well details (total depth, geologic conditions, yield) provided.
There is no information regarding the safe pumping capacity for any of the wells that
would be used for water production. Constant rate pumping tests with a minimum 72hour duration should be conducted on any of the water supply wells that are proposed to
supply water to the project. These tests will determine the safe yield for each well and
will allow monitoring of water levels in nearby residential wells for potential impacts.
The soil moisture balance calculations (Section 4.1.1) and groundwater in storage (Section 4.1.2 and a San Diego County significant impact criterion) should be recalculated
using average rainfall data rather than rainfall data from the one weather station that is
furthest of all five stations from the well field and is 1,000 feet lower in elevation. The
rainfall amount should be calculated either by averaging all five stations (14.9 inches), or
by omitting the highest and lowest rainfall amount stations and averaging the three remaining rainfall stations (15.6 inches).
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Groundwater in storage calculations (related to the 50% reduction in storage analysis significance criterion) should be reanalyzed using the maximum permitted groundwater use
per residence/private well of 22.4 AFY.
•
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The second of the two significant impact tests, according to County of San Diego Guidelines, is residual drawdown in off-site wells after 5 years must not exceed 20 feet. The
nearest well to the well field is reported to be 4,500 feet. Therefore, the drawdown in this
well was estimated in order to evaluate the County criterion.
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A significant omission in the report was the variable Q (pumping rate) which was not
presented or discussed, so the validity of the calculations using Q cannot be independently verified for all three calculated scenarios. It is not known if Q was used from
each pumping test that was analyzed (and whether that is a reasonable rate for the onsite wells) or if Q was used from rates at the well field that were developed during the
ECO Substation project.
Transmissivity (T) for the equation in Section 4.2 is presented in gallons per day per foot,
whereas the transmissivity for each pumping scenario is presented as ft2 per day. At a
minimum the transmissivities in Table 4-2 should be presented in units that are consistent with the equation used.
For the Tierra Del Sol (TDS) well scenario, an estimate of Storativity (S) was presented
as 0.001 since S could not be calculated for the TDS project, which resulted in a residual
drawdown of 19 feet after 5 years, one foot below the criterion of 20 feet. The arbitrary
nature of the storativity value selection must be re-evaluated. Given that the
transmissivity for the TDS well was 75 percent lower than the transmissivities for the
Border Patrol wells, it seems appropriate to select a storativity value that is also proportionately lower than the Border Patrol wells (i.e., 0.00012 to 0.00019). However, we
calculated the 5-year drawdown under the TDS well scenario at the nearest off-site well
using the two storativity values from the Border Patrol wells (0.00074 and 0.00048) and
the resulting drawdown values were 21.89 and 26.25 feet, respectively. Using the storage value used by Dudek in their own calculation of groundwater in storage in the basin
(0.0005), the drawdown after 5 years at the nearest off-site well under the TDS well scenario is 25.84 feet.
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No discussion was presented as to the comparability of the well tests conducted at TDS,
or Border Patrol wells 2 and 3 to the wells at the southern well field on the reservation.
No details regarding well depths, well diameters, geologic conditions, or pumping rates
for the three off-site well tests versus the on-site well production during the SDG&E ECO
Substation project were given. Therefore, it is impossible to know if the calculations provided in Section 4.2 accurately reflect the conditions that would result from actual
pumping tests of the product wells at the southern well field.
•
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The effects of pumping on the basin and on water levels in nearby residential wells use
estimates of aquifer parameters from unacceptable proxies to actual groundwater pumping tests. It is our opinion that the standard of care is not being met by using estimates of
storativity and using transmissivities from other wells in other locations many miles from
the project site to evaluate if there will be unacceptable off-site impacts. When these estimates were used, the result was within 5% of the acceptable limit. This is an
unacceptable margin for error given the broad assumptions that are being made. Our recalculations indicated the 20-foot drawdown limit would be exceeded.
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No groundwater protections were proposed as part of this project because the GRE
stated there would be no groundwater impact. Given the data provided and assumptions
made in this report, it is premature to make such a statement. Until actual groundwater
investigations can be undertaken and more conservative assumptions can be made with
regard to groundwater in storage and off-site impacts, it should be assumed that the project will have negative, unacceptable, and avoidable impacts. Along with the
investigation and re-analysis of data, groundwater protections including well extraction
rate caps and intensive off-site well monitoring should be included in any approval for
the project, if it were to move forward. These protections would be necessary to ensure
that nearby private well owners would continue to have sufficient groundwater resources
to meet their consumptive needs, as the basin is their only resource for a water supply.
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These changes and additional analyses will provide substantially more protection for the
groundwater dependent communities in the area of the project. Some of the changes and reanalysis will also further clarify the use of groundwater during the project.

Respectfully submitted,
SNYDER GEOLOGIC, INC.
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Scott Snyder PG 7356, CHG 748, QSD/P 445
Principal Hydrogeologist
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DATE: 2-3-14
TO: Robert Hingtgen, San Diego County Planning and Development Services
Via: Robert.hingtgen@sdcounty.ca.gov
FROM: Donna Tisdale, PO Box 1275, Boulevard, CA 91905, 619-766-4170; tisdale.donna@gmail.com
For the Soitec Solar Project PEIR record: In Dudek vs. Dr. Ponce, Dr. Ponce is proven right
Dudek and Dr. V.M. Ponce (SDSU) both produced reports on impacts related to groundwater use for
Soitec Solar’s Boulevard projects. Dudek was recently proven wrong and Dr. Ponce proven right within a
short 60 days after controversial irrigation resumed at Sunroad’s Madera Golf Club in Poway. Dudek’s
apparent miscalculations and errors that golf course wells and homeowners wells were served by
different aquifers1, raises validity concerns for their Soitec Solar investigation.

1-58

Like the Poway case, Dudek and Dr. Ponce produced opposing reports on the significance of
groundwater impacts for the Soitec Solar projects/DPEIR. Dudek’s report claims no significant impact
while Dr Ponce's in depth report2 urges caution saying the projects must rely on imported water to
protect existing users, groundwater dependent habitat, and sustainability.
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In the Poway controversy, residents linked impacts to their wells to groundwater pumping at Madera
Golf course. Dudek won that political contest when the City Council voted 3-2 to support Dudek’s
report, denying a connection between wells, and allowed Madera to conditionally pump 173 acre feet
(56.4 million gallons)3. Ironically, the estimated water use for Soitec’s Boulevard projects is also
estimated at about 50 million gallons.
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A short 60 days or so later, Dr. Ponce won the Poway reality contest when Dudek was proven wrong
about real world groundwater impacts and sustainability when water levels dropped significantly in
impacted wells4. His Thompson Creek Groundwater Sustainability Report was produced at the request
of homeowners living next to Madera’s Golf Club in May 20125. Dudek's now invalidated 2013 report
was produced for the City of Poway at a reported cost of $64,220 and paid for by Madera.6

1-61

Dr Ponce closed his Poway report stating that: “The Thompson Creek homeowners have been pumping
about 30% of the current capture. If sustainable yield is reasonably interpreted as about 30% of the gross
recharge, it is seen that not much groundwater is left for others to pump. Thus, the use of large
quantities of groundwater for extensive turf irrigation should be discouraged, or else reduced to an
amount which is more in line with current practices of groundwater sustainability.”
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Dr Ponce closed his Boulevard Soitec report stating that: “To remain comprehensive, sustainable (water)
yield must include hydrological, ecohydrological, and socioeconomic considerations… No development,
no matter how lofty its aim, should place at risk existing natural ecosystems. Other considerations
notwithstanding, the Boulevard Soitec projects must resort to imported water to satisfy their needs.
Dr. Victor M. Ponce has taught hydrology at San Diego State University since 1980 with close to forty
years of experience in the water resources field. Review his research and practice at ponce.sdsu.edu.
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Additionally, the post public comment increase in SDG&E’s ECO Substation construction water from the
EIR estimated 30 million gallons to 50 million gallons and then to 90 million is also alarming. ###
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1

http://m.utsandiego.com/news/2013/nov/20/maderas-golf-water-poway-council/
http://www.ponce.sdsu.edu/boulevardsoitec.html
3
http://www.pomeradonews.com/2014/01/27/low-water-level-forces-maderas-golf-club-to-shut-down-wells/
4
http://www.utsandiego.com/news/2014/jan/28/maderas-golf-water-wells/all/?print
2

5
6

http://ponce.sdsu.edu/tcgwss.html

http://www.pomeradonews.com/2012/10/03/maderas-water-study-gains-approval/

WI #18‐063
July 7, 2019
Donna Tisdale
Backcountry Against Dumps
PO Box 1275
Boulevard, California 91905

Subject: Review of Campo Wind Project and Boulder Brush Facilities DEIS Noise Analysis
Dear Donna Tisdale,

As requested, below please find our review of the environmental noise analysis1 for the Campo Wind
DEIS2 prepared by Dudek for the Campo Wind Project with Boulder Brush Facilities (Project).

Reviewer Qualifications:

This review was led by Dr. Richard A. Carman. Dr. Carman has been an acoustical consultant with
Wilson Ihrig for 33 years and is now semi‐retired since 2017. His acoustical consulting work has
included both large and small environmental studies to evaluate noise and vibration impacts on local
communities. He has been the noise and vibration consultant on numerous EIR and EIS projects and
is very familiar with establishing noise criteria, assessment of impacts and their mitigation. He has
also consulted on many projects on the acoustical evaluation and design of building interiors and the
noise control for indoor and outdoor mechanical equipment. He is the primary author on numerous
articles on noise and acoustics as well as noise conference presentations. He was the Principal
Investigator on two large research studies3,4 conducted under the auspices of the National Academy
of Sciences, Engineering and Medicine – Transportation Research Board. He received his Ph.D. in
1

DRAFT Acoustical Analysis Report for the Campo Wind Project and Boulder Brush Facilities, prepared by Dudek
for the Bureau of Indian Affairs, May 2019.
2
DRAFT Environmental Impact Statement for the Campo Wind Project with Boulder Brush Facilities, prepared by
Dudek for the Bureau of Indian Affairs, May 2019.
3
NHCRP Research Report 25‐25/Task 72, Current Practices to Address Construction Vibration and Potential Effects
on Historic Buildings Adjacent to Transportation Projects, sponsored by the AASHTO Committee on Environment
and Sustainability, September 2012.
4
ACRP Research Report 175, Improving Speech Intelligibility of Airport Terminal Public Address Systems,
sponsored by the Federal Aviation Administration, 2017.
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mechanical engineering from U.C. Berkeley and is a licensed Mechanical Engineer in the State of
California.

1
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Summary:

We conclude that the noise analysis is deficient for the following reasons:

1. The DEIS preparer relied on three federal documents and two San Diego County ordinances
for regulatory criteria and neglected to address other relevant government criteria.

2. The analysis fails to recognize a limitation of the preparer’s noise logging instrumentation,
which was used to measure and characterize the existing ambient noise in the Project area.
The instrument used has an internal “noise floor” that prevents it from measuring noise levels
less than 30 dBA. Noise levels in many locations in the Project area are less than this
throughout the day, in particular those away from local roadways. Noise levels less than 30
dBA have been documented in measurements by others. The consequence is an
overstatement of the existing ambient noise resulting in an incorrect assessment of the
impact of Project noise.

3. The analysis fails to address the substantial increase in ambient noise that would occur in the
operational phase of the Project resulting in a significant impact to Noise Sensitive Local Uses
(NSLUs). Federal guidelines5 ,which Dudek used to assess Project construction noise, were
not used to assess Project impacts that would be caused by increases in ambient noise caused
by the Project in the operational phase. Application of these federal guidelines indicate a
substantial increase in noise resulting in a significant impact.
4. The analysis fails to adequately address the effects of low frequency noise on NSLUs.

5. The analysis fails to adequately address the effects on NSLUs of “amplitude modulation”
associated with low frequency wind turbine noise.
6. The analysis fails to adequately address the effects of infrasound on NSLUs.

7. The DEIS noise analysis relies on the computer program CadnaA to predict noise generated
by Project wind turbines. Although CadnaA was not intended to be applied to prediction of
noise generated by large wind turbines due to inherent limitations in the modeling
methodology, the DEIS claims to overcome these limitations by introducing a factor of
conservatism recommended by a wind turbine acoustics report6. In spite of this claimed
conservatism, the DEIS understates noise impacts.

5
6

FTA (Federal Transit Administration), Transit Noise and Vibration Impact Assessment, May 2006.
RSG (Resource Systems Group, Inc.), Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.
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2

Regulatory Setting

Dudek relied on three federal guidelines7,8,9 and two San Diego County noise ordinances10,11 to
establish significance criteria for Project generated noise. When assessing operational noise impacts
to NSLUs on private land the analysis relies on San Diego County noise ordinances No. 9962 and No.
10262. County ordinance No. 9962 sets absolute limits on A‐weighted noise based on the time of day
(i.e., 50 dBA for daytime and 45 dBA for nighttime). County ordinance No. 10262 sets a limit on C‐
weighted noise relative to the A‐weighted ambient noise.
The Project DEIS uses FTA guidelines to establish significance criteria for construction noise and
vibration impact assessment. However, the DEIS ignores FTA criteria for operational noise. The FTA
construction noise and vibration criteria recommend limiting daytime noise for residential land use
to 80 dBA energy‐averaged over an 8‐hour period (Leq(8hr)). The Project DEIS uses an FTA vibration
criterion of 0.2 inches per second (ips) PPV to limit damage to “non‐engineered structures.” Although
this is generally accepted practice, this criterion does not ensure no damage will occur to residential
structures. The 0.2 ips PPV criterion is generally viewed as a “structural damage” criterion. Damage
to plaster walls and drywall can occur at lower levels of vibration.

The Project DEIS noise analysis uses the U.S. Bureau of Land Management (BLM) noise criterion for
rural land (RU) to assess noise impacts to the local population residing on the Campo Indian
reservation. While the primary purpose of this review pertains to impacts to NSLUs on private land,
we would comment that the BLM noise criterion relies on criteria in the 1974 EPA document. The
EPA criteria is commonly referred to as “absolute” (i.e., levels not to be exceeded) noise criteria. We
include the following quote from the 1974 EPA guidelines:
Not all of the scientific work that is required for basing such levels of environmental noise on
precise objective factors has been completed. Some investigations are currently underway, and
the need for others has been identified.
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More recent criteria reflect contemporary thinking on noise impacts as expressed in the current FTA
guidelines, which combine absolute criteria and “relative” (i.e., change in level) criteria. Relative
noise criteria accounts for the impact due to increases in ambient noise that are caused by new (i.e.,
Project) noise sources. The FTA criteria for operational noise impacts are discussed below.

2.1 San Diego County Noise Criteria

San Diego County noise ordinance 9962 limits exterior noise in rural areas (zoned RU) to a one‐hour
average of 50 dBA during daytime hours (7 a.m. to 10 p.m.) and 45 dBA during nighttime hours (10
7

U.S. Department of the Interior Bureau of Land Management, Final Programmatic Environmental Impact
Statement on Wind Energy Development on BLM‐Administered Land in the Western United States, June 2005.
8
EPA (U.S. Environmental Protection Agency), Information on Levels of Environmental Noise Requisite to Protect
Public Health and Welfare with an Adequate Margin of Safety, prepared by the U.S. Environmental Protection
Agency Office of Noise Abatement and Control, 550/9‐74‐004, March 1974.
9
FTA (Federal Transit Administration), Transit Noise and Vibration Impact Assessment, May 2006.
10
San Diego County, Ordinance No. 9962 (N.S.), An Ordinance Amending Title 3, Division 6, Chapter 4 of the San
Diego County Code of Regulatory Ordinances Relating to Noise Control and Abatement.
11
San Diego Count y, Ordinance No. 10262 (N.S.), An Ordinance Amending the San Diego County Zoning Ordinance
Related to Large Wind Turbines

3

1-69

Campo Wind Project DEIS
Review of Noise Section

p.m. to 7 a.m.). San Diego County noise ordinance No. 10262 imposes a limit on low‐frequency noise
from wind turbines as measured using C‐weighting.
Ordinance 10262 defines the Residual Background Sound Criterion (RBSCL90) as the Background
Sound Level measured relative to A‐weighting (LA90) plus 5 dBA. Ordinance 10262 further requires
preparation of an acoustical study to demonstrate compliance with Section 36.401 of Ordinance 9962
and that the C‐weighted sound level from each large wind turbine does not exceed the RBSCL90
criterion by more than 20 dB at the property line of the lot on which the large wind turbine is located.
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2.2 EPA Criteria

The EPA 1974 criteria, which are incorporated in the BLM criteria, have been discussed above. For
rural land use with NSLUs, the BLM absolute criterion is a limit of Ldn 55 dBA, which the DEIS applies
to residential land on the reservation.

The EPA in a review12 of the DEIS for the Shu’luuk Wind Project commented that health impacts were
not discussed and referenced the World Health Organization13 recommendation that “where noise is
continuous, the equivalent sound pressure level should not exceed 30 dBA indoors if negative effects
on sleep are to be avoided.” The EPA review letter further states that “when the noise is composed of
a large proportion of low‐frequency sounds, a still lower guideline is recommended, because low‐
frequency noise can disturb rest and sleep even at low sound pressure levels.” The DEIS for the
Campo Wind Project with Boulder Brush Facilities does not address this concern of the EPA.
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The DEIS fails to address the EPA concern for potential impacts on sleep due to wind turbine noise that
contains substantial continuous low‐frequency components.

2.3 Federal Noise Criteria Ignored in the DEIS
The FTA guidelines for operational noise impact assessment recognize that changes in ambient noise
can adversely affect local populations. This is particularly important in rural areas (such as the
Project area) where a very low ambient noise environment exists, and Project noise would result in
a substantial increase over existing ambient noise. FTA criteria for project operational impacts are
based on the principle that the absolute noise level alone is insufficient to assess impact and that an
increase in noise generated by a project can cause significant impacts depending on the existing
ambient level and the amount of increase. The FTA criteria incorporate both the existing ambient
noise and the increase in noise. The reasoning behind the FTA criteria for low ambient conditions
can be found in Appendix B of the FTA guidelines. Figure 1 illustrates FTA criteria for determining
the level of impact as a function of the increase in ambient noise.
Much of the land surrounding the Project can be characterized as “Category 2” (i.e., residential land
where nighttime sensitivity is a factor). The noise metric Ldn (day‐night level also denoted as DNL)
is the noise metric used for Category 2 land. Where the existing ambient noise is Ldn 40 dBA or less,
the threshold for Moderate Impact is 10 dBA and for Severe Impact it is 15 dBA. Using County noise
12

EPA, review letter dated 4 March 2013 for the DEIS, Shu’luuk Wind Project, Campo Indian Reservation, San Diego
County, California (CEQ #201300001).
13
See http://www.who.int/docstore/peh/noise/Comnoise‐4.pdf p. 58.
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ordinance No. 9662 alone to assess impacts to NSLUs would in some cases allow increases of 15 dBA
and greater.
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Figure 1 ‐ FTA Operational Noise Impact Criteria
The County ordinance No. 9662 allows hourly average levels up to 50 dBA during daytime hours (7
a.m. to 10 p.m.) and 45 dBA during nighttime hours (10 p.m. to 7 a.m.). The equivalent Ldn based on
these hourly daytime and nighttime limits is 52 dBA. We note that the BLM criteria document14
indicates that an Ldn of 35 dBA can be expected in a typical rural environment. Consequently, if for
example the existing Ldn is 37 dBA, then applying only the County noise limit would result in a Severe
Impact (i.e., cause a 15 dBA increase) using the FTA relative criteria. Since the DEIS fails to accurately
characterize the existing ambient as discussed in Section 3 below this is a real possibility.
A similar problem arises when using the absolute noise criterion for rural land of 55 Ldn as
recommended in the BLM guidelines, which rely on the 1974 EPA document. For example, if the
existing Ldn is 37, applying only this absolute criterion would allow an 18 dBA increase, which would
be a Severe Impact according to the FTA guidelines.
The DEIS fails to consider the potential noise impacts from significant increases in ambient noise as
addressed by the FTA guidelines.

3

Existing Conditions

In preparing the DEIS, Dudek conducted ambient noise measurements to characterize the existing
ambient noise condition at thirteen (13) locations on the Campo Indian Reservation, some at or near
14

U.S. Department of the Interior Bureau of Land Management, Final Programmatic Environmental Impact
Statement on Wind Energy Development on BLM‐Administered Land in the Western United States, June 2005.
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the reservation boundary. These measurements were limited to one twenty‐four‐hour (24) period at
each location. The instrument used by Dudek to measure the ambient noise was a Piccolo II, Type 2
sound level meter and data logger. The manufacturer’s published, specification data indicates the
Piccolo II instrument is only capable of measuring sound levels equal to or greater than 30 dBA (i.e.,
the noise floor of the instrument).

Furthermore, since the instrument used by Dudek to measure ambient noise is a Type 2 sound level
meter its accuracy is limited to ±2 dBA. In such low background noise environments, it is necessary
to use a Type 1 sound level meter with an appropriate microphone, which has a lower noise floor
(capable of measuring down to 20 dBA or lower). A Type 1 sound level meter has an accuracy of ±1
dBA.

The DEIS does not mention what type or size microphone windscreen was used or in fact if one was.
Microphone windscreens are typically spherical and constructed from open‐cell, porous foam.
Commercially available windscreens range in size from 2.5 to 7 inches in diameter. In conducting
outdoor sound measurements in low ambient noise and potential high wind conditions, a larger
windscreen is imperative to minimize artificial wind noise and ensure the accuracy of measured data.

1-74
Cont.

1-75

The consequence of using a smaller windscreen (e.g., 3 inch diameter) is that there is a greater
likelihood that artifacts are introduced into the measured data due to noise created by air turbulence
acting on the microphone. These effects can become substantial as wind speed increase. The end
result is higher levels of reported noise than actually exist.

Previous measurements15 in the area have documented levels less than 30 dBA. Measurements
conducted at two locations (one which is in close proximity to LT‐1 in the DEIS) between 15:00 and
16:00 indicated an Leq (5‐minute duration) of 25 and 29 dBA respectively. It is reasonable to assume
that at night (i.e., 10 p.m. to 7 a.m.) the ambient noise levels are lower than this at this and other
similar locations remote from roadways, but close to NSLUs. In 2018 Wilson Ihrig measured a
background noise level of 25 dBA at a location close to LT‐1 at approximately 16:45.

The data for LT‐1 in the Campo Wind Project DEIS indicates a minimum level (Lmin) of 33.6 dBA for
all nighttime hours Curiously the Leq for two of those hours is greater than the Lmin, which is
physically impossible. Furthermore, the statistical level noise data (i.e., Ln or the noise level exceeded
n% of the time) between 3 and 4 a.m. are all the same (e.g., L1 and L99 are both 35 dBA).

A close review of the data for LT‐12 indicates a serious problem. We note that the statistical noise
level L1 (the level exceeded 1% of the time) is less than the L5 (the level exceeded 5% of the time) for
all hours of the day and the L5 is less than the L10 (the level exceeded 10% of the time) from 10 a.m.
until 7 p.m., both of which are impossible. A noise level that is exceeded for a longer time period
cannot be greater than the level exceeded for a shorter time period (i.e., the shorter the time interval
the greater the noise level). This calls into question the reliability of the instrumentation.

These are clear indications that the instrumentation used is unable to accurately measure the
ambient noise when it is less than 30 dBA (i.e., the “noise floor” for the Type 2 sound level meter
used). The combination of the 30 dBA noise floor of the sound level meter and the inaccuracy of the

15

DEIS, Campo Solid Waste Management Project, Campo Indian Reservation, San Diego County, California,
prepared for U.S. Department of Interior, Bureau of Indian Affairs, February 1992.
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Type 2 (±2 dBA) renders the data at lower sound levels presented in the DEIS inaccurate and
unreliable.

We note that the ambient data for each location were only measured for one, 24‐hour period. It is
customary to measure for at least two or three days to ensure the data presented are representative
and not anomalous, in particular in such low background conditions where one loud noise event can
skew the Leq.
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The DEIS fails to accurately characterize the existing ambient noise conditions as a result of the
limitations of the noise measuring instrument(s) used and the inadequacy of measuring for only one 24‐
hour period.

4

Impacts

4.1 Noise Impact Predications Based on the Computer Program CadnaA
The predicted Project noise levels for wind turbines are based on the acoustical computer program
CadnaA. CadnaA incorporates the outdoor sound propagation models (i.e., formulas) contained in
ISO 9613‐216. ISO 9613‐2 has inherent limitations that preclude using these formulas to accurately
predict wind turbine noise. Those limitations include source height and wind speed. ISO 9613‐2 is
intended to be used for cases where the wind speed does not exceed 5 meters/second (measured at
a height of 3 to 11 meters above the ground), the noise source and receiver heights are not too
dissimilar, and the source height is less than 30 meters.

The DEIS states that “wind turbines were treated as point sources located at hub height (110 meters
or 361 feet) relative to grade, and receptors were assumed to be 5 feet above grade. The stated
accuracy of the ISO 9613‐2 formulas for a mean height of the source and receiver of between 5 meters
and 30 meters is ±3 dB. There is no stated accuracy in ISO 9613‐2 for source heights greater than 30
meters. It is reasonable to believe that it would be greater than 3 dB. The proposed wind turbine hub
heights are 116 meters or 86 meters greater than the specified range of applicability of ISO 9613‐2
formulas.
ISO 9613‐2 does not include the effects of sound refraction due to temperature or wind gradients,
both of which can increase sound levels. Consequently, CadnaA does not include these effects. CadnaA
would not appear to be appropriate for use in accurately predicting noise from large wind turbines.

The DEIS states that the limitations inherent in CadnaA (i.e., those of ICO 9613‐2) are addressed by
incorporating a “conservative factor” (i.e., +2 dB) as recommended by the RSG study17. The RSG study
indicates that this 2 dB “penalty” resulted in the “greatest precision for receivers at 330 meters
downwind” (i.e., at 1,072 feet). There is no mention in the RSG study of the accuracy of predications
using ISO 9613‐2 at other distances or other directions (e.g., upwind or crosswind). We note that it
is difficult to evaluate the RSG study’s applicability to the Project and its wind turbines.
16

International Standards Organization, ISO 9613‐2, Acoustics – Attenuation of sound during propagation outdoors
– Part 2: General method of calculation, 1996.
17
RSG, Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.
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The RSG study mentions that the wind turbines in the study were 1.5 MW and larger, but it does not
specify the highest rated capacity or the range of turbine capacities. The Project wind turbines will
have a rated capacity of 4.2 MW. Obviously, there is a big difference between 1.5 MW and 4.2 MW.
Consequently, we question the applicability of the RSG study conclusions to the Project with regard
to conservative factors that were added to the DEIS predictions.

The DEIS fails to accurately predict Project noise levels by using a computer program based on formulas
that have specified limitations and have not been validated for wind turbine noise prediction for wind
turbines of the size to be constructed for the Project.
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4.2 Problems with the Manufacturer’s Noise Data
The noise data supplied by the manufacturer is in terms of measured, sound power. Sound power is
measured across the sound spectrum of importance. Based on our personal experience, it is difficult
to accurately measure sound power for mechanical sources even under ideal conditions. In general,
the larger the size of the noise source (machine) the more difficult it is to measure sound power
accurately. Accurate sound power measurements can only be made by measuring sound radiated in
all directions from a noise source.
There are methods (e.g., acoustic beamforming) that can be applied to measure sound power of large
noise sources in‐situ. However, no supporting documentation has been supplied in the DEIS to
properly evaluate the manner in which the manufacturer’s sound power data was measured and thus
its accuracy. Consequently, we question the accuracy of the manufacturer’s sound power
measurements, particularly at lower frequencies.
Except for turbine blade noise, the main source of wind turbine noise is the generator. Unless very
sophisticated means were used, it is unlikely that manufacturer’s sound power measurements were
made for a fully operating wind turbine given that the hub height is 116 meters. We can only surmise
that the sound power measurements may have been made with the generator on the ground. At
higher frequencies this may not be as much of an issue, but the wavelength of lower frequency (e.g.,
less than 125 Hz) sound is much longer than at higher frequencies (e.g., 1,000 Hz). For example, the
wavelength of sound at 31.5 Hz is 35 feet. Accurately measuring sound power with the source on the
ground of sound with a 35 foot wavelength poses a challenging if not insurmountable problem.
Typically, mechanical noise sources are directional in nature, which means that noise is not emitted
uniformly in all directions. It would appear from the reported data in Appendix B of the DEIS noise
analysis report that the wind turbine was modeled as an omni‐directional noise source (i.e., noise is
emitted uniformly in all directions). We see no evidence that the CadnaA model used in the DEIS noise
analysis accounts for directionality. It is doubtful that the data pertaining to the directionality of wind
turbine noise is available from the manufacturer; otherwise it would have been incorporated.

The DEIS does indicated how the manufacturer measured noise emission data for the planned wind
turbines. Consequently, it is not possible to evaluate whether or not there are inherent limitations of the
turbine manufacturer’s data as they pertain to noise emission from the Project’s turbines.

8
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4.3 A‐weighted, Project Noise Impacts
The inability of the sound level meter used by Dudek to measure low ambient noise (i.e., less than 30
dBA) means that nighttime levels reported at several locations are inaccurate and higher than actual.
This is a problem in that the calculation of Ldn adds 10 dB to nighttime levels to account for the
increased sensitivity to noise affecting sleep. Consequently, measured nighttime levels that are
higher than actual due to instrumentation limitations mean that the reported Ldn values in the DEIS
are greater than actual. We note that the lowest existing ambient Ldn reported in the DEIS is 43.5 dBA
(LT‐9).

The overstating of ambient noise in combination with ignoring the potential for substantial increases
in ambient noise due to the Project minimizes the actual impact from Project noise. For example,
nighttime levels at DEIS location LT‐10, are indicated as being approximately 31 dBA (L50). Actual
levels in fact could be 5 to 6 dBA lower (i.e., 25 to 26 dBA). This means that if wind turbine noise is
only limited to 45 dBA at night, the ambient noise could increase by up to 20 dBA. Using the FTA
criteria, a 20 dBA increase would be a Severe Impact and thus a significant impact under NEPA.

1-85

The DEIS minimizes the Project noise impacts by using inaccurate ambient noise data while applying
only the County noise ordinance criteria and ignoring substantial increases in ambient noise caused by
the Project.

4.4 Low Frequency Noise Impacts
Low frequency noise impacts were evaluated in the DEIS using the County’s noise ordinance
No.10262 and the RBSLC90. The DEIS uses the CadnaA program to predict low frequency noise. As
discussed above in Section 4.1, the CadnaA program has explicit limitations that preclude its use for
predicting large wind turbine noise. This is particularly true with regard to low frequency noise. At
lower frequencies the noise emitted by wind turbines can in certain circumstances be more
directional even than at higher frequencies.

For example, Kim, et. al.18 have developed a noise prediction model for amplitude modulation from
large WTs. As discussed below amplitude modulation is associated with low frequency noise. The
noise model developed by Kim, et. al. predicts that the overall sound pressure level is highly
directional. In the case of amplitude modulation, the model predicts noise levels that are greatest on‐
axis (in the direction of the turbine rotor, which is also the direction that the wind is blowing) and
that the amount (or depth) of modulation is greatest in the plane of the turbine blades (perpendicular
to the rotor). In other words, low frequency noise from large wind turbines can be anything but omni‐
directional.

The DEIS not only uses CadnaA, with the program’s inherent limitations, to model low frequency noise,
it also treats noise emission at all frequencies (in particular at low frequencies) to be omni‐directional.
Consequently, the DEIS low frequency predictions are inaccurate.

18

Lee, Seunghoon, H. Kim, Kyutae Kim, and Soogab Lee, Perception of amplitude‐modulated noise from wind
turbines, 17th International Congress on Sound and Vibration, Cairo, 18‐22 July 2010.
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4.5 Noise Impacts Due to Amplitude Modulation
Amplitude modulation is the rhythmic fluctuation in noise level. Pilot studies19 have been conducted
in a laboratory setting to investigate the effect of wind turbine noise on sleep disturbance. The study
reported that “findings indicated that amplitude modulation strength, spectral frequency and the
presence of strong beats might be of particular importance for adverse sleep effects.”
Measurements20 conducted in the Project area demonstrate that the existing wind turbines generate
amplitude modulated noise. Figure 2 illustrates amplitude modulation measured at a distance of
4,400 feet from the closest wind turbine at Tule Wind with peak‐to‐peak variation ranging from 4 to
9 dBA. These measurements demonstrate the presence of “excessive amplitude modulation” (peak‐
to‐peak variation of 4 dBA or more) as defined by Cooper21 or “enhanced amplitude modulation”
(variation of 6 dBA) as characterized by Oerlemans22.
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Figure 2 ‐ Example of Amplitude Modulation
The DEIS addresses the impact of amplitude modulation by citing a study by RSG23 that seems to
minimizes the severity of this phenomenon contrary to the evidence in Figure 2 above. Whereas the
RSG study cited notes that modulations depths are rarely above 4 dB, the measurement at 4,400 feet
from a Tule wind turbine indicates modulation depths up to 9 dB or excessive modulation under
either Cooper’s or Oerlemans’ definition.
19

Morsing, J.A., M.G. Smith, M. Ögren, P. Thorsson, E. Pederson, J. Forssén, and K.P. Waye, Wind Turbine Noise
and Sleep: Pilot Studies on the Influence of Noise Characteristics, International Journal of Environmental Research
and Public Health, 15(2573), 2018.
20
Wilson Ihrig, Results of Ambient Noise Measurements of the Existing Kumeyaay Wind and Tule Wind Facilities in
the Area of Boulevard and Jacumba Hot Springs Pertaining to the Proposed Torrey and Campo Wind Turbine
Facilities, report for Backcountry Against Dumps, 18 March 2019.
21
Cooper, S., Hiding wind farm noise in ambient measurements – Noise floor, wind direction and frequency
limitations, 5th International Conference on Wind Turbine Noise, Denver, 28‐30 August 2013.
22
Oerlemans, S., An explanation of enhanced amplitude modulation of wind turbine noise, report for the National
Aerospace Laboratory, July 2011.
23
RSG, Massachusetts Study on Wind Turbine Acoustics, Report 2.18.2016, 2016.

10

1-88

Campo Wind Project DEIS
Review of Noise Section

Furthermore, the DEIS attempts to address amplitude modulation by adding 2 dB to the source levels
in the CadnaA model. The only effect this has is to increase the predicated A‐weighted noise levels.
This fails to address the actual impact of amplitude modulation in two ways. First it ignores the fact
that A‐weighted noise impacts, which the County noise ordinance addresses, are a short range issue.
Amplitude modulation is not a short range issue and occurs up to long distances (e.g., 4,400 feet)
from wind turbines. Consequently, amplitude modulation cannot be evaluated by applying the
County noise ordinance criteria. Secondly the DEIS approach to assessing amplitude modulation
impact misses the point altogether. The salient feature of amplitude modulation impact is the depth
of the variation (i.e., peak‐to‐peak range) of the noise level and not the noise level itself. CadnaA
cannot be used to predict amplitude modulation.
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The DEIS fails in the assessment of Project noise to accurately address amplitude modulation noise and
its potential for sleep disturbance.

4.6 Noise Impacts Due to Infrasound
Infrasound (very low frequency sound, i.e., lower than 20 Hz) from large wind turbines has been
clearly documented24,25,26. Infrasound from large wind turbines is characterized by its tonal nature
and a spectrum that consists of sharp peaks at the “blade passage frequency” fo (typically 1 Hz and
lower) and the harmonics of the blade passage frequency (i.e., 2fo , 3fo , 4fo , etc.).

An example shown in Figure 3 illustrates infrasound spectra of existing wind turbines measured in
the vicinity of the Project under low wind conditions. It should be noted that infrasound tends to
increase with wind speed. The infrasound spectrum in Figure 3 is a classic example of noise produced
by a machine with blades (e.g., helicopter).

Previous measurements27,28 in the vicinity of the Project documented the existence of infrasound
generated by the four existing wind farms in the area (Kumeyaay, Tule, Ocotillo, and Energia Sierra
Juarez). The noise levels shown in Figure 4 illustrate the magnitude of infrasound and low frequency
noise measured at 4,400 feet from the closest wind turbine at Tule Wind. Please note that the
frequency scale in Figure 3 is “logarithmic” whereas the frequency scale in Figure 4 is “linear.” The
reason for doing this is to more clearly highlight the tonal nature of infrasound including the
harmonics of the blade passage frequency as illustrated in Figure 3. It should also be noted that the
magnitude of harmonics can often be greater than the blade passage frequency and higher wind
speeds generally create higher levels of noise.

An often stated misconception is that measurements of wind turbine infrasound might be affected by
microseisms (small earthquakes). This ignores the fact that small earthquakes occur randomly and

24

Channel Islands Acoustics, et. al., A Cooperative Measurement Survey and Analysis of Low Frequency and
Infrasound at the Shirley Wind Farm in Brown County, Wisconsin, Report No. 122412‐1, December 24, 2012.
25
Epsilon Associates, A Study of Low Frequency and Infrasound from Wind Turbines, July 2009.
26
Ambrose, S. and R. Rand, The Bruce McPherson Infrasound and Low Frequency Noise Study, 14 December 2011.
27
Wilson Ihrig, Kumeyaay and Ocotillo Wind Turbine Facilities Noise Measurements, report submitted to Stephan
C. Volker, Esq., 25 February 2014.
28
Wilson Ihrig, Results of Ambient Noise Measurements of the Existing Kumeyaay Wind and Tule Wind Facilities in
the Area of Boulevard and Jacumba Hot Springs Pertaining to the Proposed Torrey and Campo Wind Turbine
Facilities, report for Backcountry Against Dumps, 18 March 2019.
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Sound Pressure Level ‐‐ dB (re 20μPascals)

typically last for only a few seconds. The spectral data in Figure 3 and Figure 4 were obtained from
recorded samples that lasted for several minutes. The analytical methodology used to obtain these
data minimizes any effects of very short term events that are random in nature. This misconception
also ignores the fact that any sound generated by small earthquakes would be very low in magnitude
(i.e., the ground is generally a poor radiator of sound). Furthermore, ground radiated sound from
small earthquakes would produce a “broadband” spectrum and not one that is tonal in nature.
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Figure 3 ‐ Example of Infrasound Measured in the Vicinity of the Project
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Campo Wind Project DEIS
Review of Noise Section

The research work of Salt and Lichtenhan.29 has made a clear case for the perception of infrasound
and low frequency noise (ILFN) below the threshold of hearing as defined by ISO 389‐7. ISO 289‐7 is
related to the response of the ear’s inner hair cells (IHC). Salt has demonstrated that it is possible for
the ear’s outer hair cells (OHC) to respond to ILFN at sound pressure levels that are much lower than
the IHC threshold. Salt and Kaltenbach30 have reported that ILFN levels commonly generated by wind
turbines can cause physiologic changes in the ear. The DEIS neglects the research into the effects of
infrasound on humans and defers to the RSG study which relies solely on an argument of audibility.
The research indicates that humans could be negatively impacted at sound levels significantly below
the threshold of audibility.
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The DEIS fails to adequately assess infrasound and its potential for physiologic impacts on the local
population especially with regard to sleep disturbance.

Please feel free to contact me with any questions on this information.
Sincerely,
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Richard A. Carman, Ph.D., P.E.
Principal Emeritus
Wilson Ihrig & Associates

29

Salt, A. and J. Lichtenhan, Perception based protection from low frequency sounds may not be enough,
Internoise 2012, August 2012.
30
Salt, A. and J. A. Kaltenbach, Infrasound from Wind Turbines Could Affect Humans, Bulletin of Science,
Technology and Society, 31(4), pp. 296‐302, 12 September 2011.
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July 8, 2019
Donna Tisdale
Backcountry Against Dumps, Inc.
P.O. Box 1275
Boulevard, CA 91905
Re:

Campo Wind Project
Noise / Acoustical Review

Ms. Tisdale:
dBF Associates, Inc. was retained by Backcountry Against Dumps, Inc. to review
the following documents:
•

Draft Environmental Impact Statement for the Campo Wind Project with
Boulder Brush Facilities. Dudek. May 2019.

•

Acoustical Analysis Report for the Campo Wind Project with Boulder
Brush Facilities. Dudek. May 2019.
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Our comments are presented below.
1. The Acoustical Analysis Report (AAR) project description includes up to 60
wind turbine generators producing up to 4.2 megawatts (MW). AAR
Section 6.1.3 indicates that its modeling methodology uses sound level data
associated with General Electric (GE) 2.X-127 60 Hz model wind turbines,
which are turbines producing between 2.0 and 2.9 MW. The modeled
turbines produce less power than the proposed turbines. The AAR should
use sound level data associated with the proposed turbines or justify the use
of alternate data.
The octave band sound data is presented on page 1 of AAR Appendix B.
However, the GE source document for this data is not included in the report.
This document does not appear to be readily available to the public. The
AAR should include its source sound level data reference(s) as an appendix.
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2. AAR Section 4.2.3 cites “An Ordinance Amending the San Diego County
Zoning Ordinance Related to Wind Energy Turbines”, the text of which has
been incorporated into the County Zoning Code.
County Zoning Code Section 6952(f)(3) states:
Pure Tone. If the sound from a large wind turbine while operating contains a
steady or intermittent pure tone, such as a whine, screech or hum, the
applicable standards for noise set forth in County Code section 36.404 shall
be reduced by five dBA. A “pure tone” exists if one-third of the octave band
sound pressure level in the band, including the tone, exceeds the arithmetic
average of sound pressure levels of the two contiguous one-third octave
bands by five dBA for center frequencies of 500 Hz or more, by eight dBA
for center frequencies between 160 Hz and 400 Hz, or by 15 dBA for center
frequencies less than or equal to 125 Hz.
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The GE Product Acoustic Specifications for its 1.7-103 with LNTE (Low
Noise Trailing Edge) and 3.6-137 Wind Turbine Generator Systems include
one-third octave band sound data. The equipment manufacturer for this
project should provide one-third octave band sound data for the proposed
turbines.
The AAR should evaluate pure tone noise, as directed by the County of San
Diego Wind Energy Turbine (WET) Guidelines, as a threshold of
significance.
3. AAR Section 5.2.1 states that the ambient noise level measurements were
conducted with Soft dB Piccolo ANSI Type 2 sound level meters (SLMs).
The Piccolo SLM has a measurement range of 37 – 105 dB [Piccolo SLM
Integrating Sound Level Meter & Data Logger User Guide Rev. 4.5 201411-04 (Soft dB Inc.)]. The lowest sound level an SLM can report is
commonly referred to as its “noise floor.” In other words, the noise floor of
the Piccolo SLM is 37 dB, and therefore it will report any measured sound
levels between 0 – 37 dB as 37 dB.
As detailed in Comment 11 of this letter, ambient noise levels during
extended portions of the measurement periods at several locations were
likely below the noise floor of the Piccolo SLM. The Piccolo SLM was
likely inappropriate for ambient noise level measurements in this project
area. The AAR should repeat the measurements at LT1, LT2, LT3, LT5,
LT6, LT7, LT8, LT11, LT12, and LT13 with an SLM capable of measuring
lower sound levels, or justify the use of the Piccolo SLM.
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4. AAR Section 5.2.1 does not describe the windscreens used to protect the
SLM microphones. The factory-supplied Piccolo windscreen is intended for
use only in very low airspeed conditions. A Soft dB representative stated:
“The windscreen is not rated for a maximum wind speed. This windscreen
provides minimal protection against air movement when performing a
moving average such as moving the instrument at arms length.”
AAR Section 6.2.2 reports that the project area is more likely than not to
experience wind speeds above 4 meters/second (m/s) (13 miles per hour
[mph]). The AAR should describe the windscreens used in the ambient
sound level measurements. If the windscreens used in the measurements
were not appropriate for the wind speeds, the measurements should be
repeated using appropriate windscreens.
5. The ambient noise level measurement locations were identified by points on
report figures only. The AAR should identify measurement locations by
GPS coordinates and street address, describe the locations by referencing
landmarks or structures, and site photographs should be included.

1-98

1-99

6. AAR Section 6.1.3 states “Comparison of predicted results between the
CadnaA models and these Excel-based techniques at many geographic
locations around and within the Project site exhibit differences of less than
+/-3 dB, which is barely a perceptible difference.”
Underprediction of project noise levels by 3 dB, while barely perceptible, is
meaningful. Project noise levels that are higher than predicted by 3 dB
would result in impacts during several more conditions than reported in the
AAR. The AAR should utilize multiple CadnaA models rather than
spreadsheets, or the AAR should provide the spreadsheets as an appendix.
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7. AAR Section 6.2.2 presents wind turbine sound levels as a function of wind
speed. The AAR does not discuss the wind turbine noise frequency
spectrum consistency over the range of wind speeds. GE provides acoustical
specifications in technical documentation for some wind turbine generator
systems; these specifications show that their wind turbine noise frequency
spectrums vary as a function of wind speed. The AAR modeling should use
wind turbine noise frequency spectrums for each wind speed condition.
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8. AAR Section 6.3 and 6.4 find that impacts based on exceedances are
expected during certain wind conditions. However, the AAR does not
express the amounts or percentages of time that impacts would occur. The
AAR should report, in unambiguous terms, how often impacts would occur.
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9. AAR Section 6.3.2 states “Since the locations of On-Reservation NSLU are
not known…” This is not discussed in Section 5: Existing Conditions. The
AAR should identify the locations of On-Reservation NSLU or provide
justification for the omission.
10. The ambient baseline sound level measurement data in AAR Appendix A
show several extended periods at multiple measurement locations during
which the actual ambient hourly average sound level was very likely lower
than the SLM reported, as detailed in Comment 11 of this letter. Artificially
loud ambient hourly sound levels yield inaccurately high L90 values.
Overstated ambient average L90 values lead to underreporting of expected
exceedances of the County WET Guidelines significance criteria.
Artificially loud ambient hourly sound levels also yield inaccurately high
CNEL values. Overstated ambient CNEL values lead to underreporting of
expected exceedances of the County’s cumulatively considerable
significance criteria.
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The AAR should revise its impact assessment after reevaluating its reported
ambient noise levels.
11. The data presented in AAR Appendix A raise several questions.
a. The data sheets do not identify the SLM used to generate the data. The
data recorded at LT4, LT7, LT9, and LT10, for reasons identified
below, were likely measured with an SLM that was not a Soft dB
Piccolo.
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b. The data sheets for LT1, LT2, LT3, LT5, LT6, LT8, and LT13 include
the phrase “2.0 dB resolution stats”. The AAR should include an
explanation of this phrase.

1-106

c. The data sheets report data for every measured period, including the
deployment and recovery periods, which include meter handling noise.
It is not clear whether the calculated average noise levels include the
deployment and/or recovery periods. Including these periods would
yield artificially high L90 and CNEL levels. The AAR should clarify
exactly which measurement periods were used to produce the average
noise level metrics.
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d. At LT1, the reported Lmin value was 33.6 dBA for 18 of the 25 periods.
Two of the periods indicated Leq values lower than the Lmin values.
Several periods reported unexpectedly high Lmax values. The AAR
should repeat this measurement with an SLM capable of recording
lower values.
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e. At LT2, the reported Lmin value was 33.4 dBA for 22 of the 25 periods.
Two of the periods indicated Leq values lower than the Lmin values.
Several periods reported unexpectedly high Lmax values. The AAR
should repeat this measurement with an SLM capable of recording
lower values.
f.

At LT3, the reported Lmin value was 34.4 dBA for 20 of the 25 periods.
Two of the periods indicated Leq values lower than the Lmin values.
The AAR should repeat this measurement with an SLM capable of
recording lower values.
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g. The data sheet for LT4 reports that the lowest Lmin value was 29.3
dBA, and several periods reported Lmin values under 30 dBA. The
format of this sheet is not the same as those for LT1, LT2, LT3, LT5,
LT6, LT8, and LT13. These differences suggest that a Soft dB Piccolo
SLM was not used at this location. The AAR should revise the
instrumentation discussion in Section 5.2.1 if incorrect or incomplete.
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h. At LT5, the reported Lmin value was 33.2 dBA for 11 of the 24 periods.
The hourly LAeq values were higher than would be expected based on
its location. The AAR should repeat this measurement with an SLM
capable of recording lower values. This measurement location should be
revised if it was placed near any uncharacteristic noise sources.
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i.

j.

At LT6, the reported Lmin value was 33.6 dBA for 15 of the 25 periods.
The AAR should repeat this measurement with an SLM capable of
recording lower values.
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The data sheet for LT7 reports that the lowest Lmin value was 31.2
dBA. The format of this sheet is similar to that for LT4, which suggests
that a Soft dB Piccolo SLM was not used at this location. The AAR
should revise the instrumentation discussion in Section 5.2.1 if incorrect
or incomplete.
The header of Column 7 is titled “Mod LAeq”, which implies that the
data were modified. The AAR should explain this.
The hourly LAeq values were higher than would be expected in a rural
setting. The AAR figures suggest that the measurement location was
very close to Old Highway 80, which does not represent the
environment of most noise-sensitive land uses in the project area.
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The reported Lmin values between 8:00 p.m. and 1:00 a.m. were higher
than the daytime Lmin values, and the LApeak values during those
periods were unexpectedly high. This could be due to incorrect
windscreen selection.
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The AAR should repeat this measurement, and its location should be
revised if it was placed near any uncharacteristic noise sources.
k. At LT8, the reported Lmin value was 33.4 dBA for 9 of the 25 periods.
The reported Lmin values between 19:40 and 2:40 were higher than the
daytime values. This could be due to incorrect windscreen selection.
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The AAR should repeat this measurement with an SLM capable of
recording lower values.
l.

The data sheet for LT9 reports that the lowest L90 value was 28.6 dBA.
The format of this sheet is similar to that for LT4 and LT7. These
differences suggest that a Soft dB Piccolo SLM was not used at this
location. The AAR should revise the instrumentation discussion in
Section 5.2.1 if incorrect or incomplete.
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The presented data is incomplete; the other sheets include Lmin, Lmax,
and several other metrics. The AAR should provide the missing data or
repeat the measurement.
m. The data sheet for LT10 reports that the lowest Lmin value was 30.6
dBA. The format of this sheet is similar to that for LT4, LT7, and LT9.
These differences suggest that a Soft dB Piccolo SLM was not used at
this location. The AAR should revise the instrumentation discussion in
Section 5.2.1 if incorrect or incomplete.
n. The data sheet for LT11 has a format not consistent with LT1 – LT10 or
LT13. Several of the periods report LAeq values lower than the LAmin
values during the same time, and the L1% and LAE values do not
comport to the other reported values. These irregularities suggest that
the SLM malfunctioned, the data were corrupted, or the data were
analyzed incorrectly.
The hourly LAeq values, if accurate, were higher than would be
expected in a rural setting. The AAR figures suggest that the
measurement location was very close to Church Road, which does not
represent the environment of most noise-sensitive land uses in the
project area.
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The AAR should repeat this measurement, and its location should be
revised if it was placed near any uncharacteristic noise sources.
o. The data sheet for LT12 has a format consistent with LT11 but not LT1
– LT10 or LT13. Several of the periods report LAeq values lower than
the LAmin values during the same time, and the L1% and LAE values
do not comport to the other reported values. These irregularities suggest
that the SLM malfunctioned, the data were corrupted, or the data were
analyzed incorrectly.
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The hourly LAeq values, if accurate, were higher than would be
expected based on its location.
The AAR should repeat this measurement, and its location should be
revised if it was placed near any uncharacteristic noise sources.
p. At LT13, the reported Lmin value was 34.4 dBA for 9 of the 25 periods.
The AAR should repeat this measurement with an SLM capable of
recording lower values.
This concludes our review. Should you have any questions regarding the
information provided, please contact me at (619) 609-0712 ´102.

Steven Fiedler, INCE
Principal
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Backcountry Against Dumps
PO Box 1275, Boulevard, CA 91905

Amy Baker, CPUC Project Manager
California Public Utilities Commission
505 Van Ness Avenue
San Francisco CA 94102
via amy.baker@cpuc.ca.gov

August 26, 2013

RE: A.09-08-003: FORMAL REQUEST FOR REVERSAL OF ALL CPUC APPROVALS FOR THE
MISREPRESENTED AND CONTROVERSIAL CAMPO RESERVATION GROUNDWATER SOURCE FOR
CONSTRUCTION OF SDG&E’S ECO SUBSTATION—SIGNIFICANT NEW ADVERSE EFFECTS ON THE
ENVIRONMENT WITH CONSIDERABLY CUMULATIVE EFFECTS ON SOLE SOURCE GROUNDWATER
RESOURCES; INVALID CAMPO TRIBAL APPROVAL; AND OTHER MISREPRESENTATION OF FACTS
Dear Ms. Baker,
Thank you for sending the requested Campo Reservation water supply information included as
Attachment F of SDG&E’s East County Substation Project Amended Construction Water Supply Plan
(WSP) prepared by BETA for SDG&E and revised July 3, 2012. For the record, the CPUC has failed to
respond to our July 17th Public Records Act Request for the monthly WSP invoices that SDG&E is
required to produce for this project.
The revised WSP was belatedly posted on the CPUC’s project website—after significant undisclosed
earthmoving had commenced and 10,000 gallon water tankers started rolling to and from tribal wells
(adjacent to tribal and off-reservation homes) that were drilled in the early 90’s for the formerly
proposed 600 acre Campo Landfill site1 located south of Hwy 94 and south of BIA 15--far from the
allegedly ‘authorized’ source at Campo Materials facility located on Church Road north of Hwy 94.
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Our public benefit grass-roots non-profit; Backcountry Against Dumps (BAD) was launched over two
decades ago to protect groundwater resources2 when the Campo Landfill was proposed for the very
same Campo Reservation location where the CPUC approved mining of over 50 million gallons of
precious groundwater resources. In 1993, the USEPA granted our petition and formally designated the
Campo-Cottonwood Creek Sole Source Aquifer3. Since then, we have worked with many professionals
and various agencies. The Campo General Council finally voted the landfill down in 2010. Groundwater
concerns were high on the list of objections. The same is true today.
After review of the revised WSP, Environmental Navigation Service’s (ENSI) SE Campo Water report,
the undated Muht-Hei, Inc. letter addressed to Jed Francis Inc., tribal governing documents,
Professional Standards and Code of Conduct for Professional Geologists, discussions with various
Campo tribal members, and other research, we hereby request a full reversal of CPUC’s approvals for
use of Campo well water based on but not limited to the following issues and documentation:
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1. APPARENT VIOLATION OF CPUC RULE 1.1 BY SDG&E, TRIBAL LEADERS, ENSI AND OTHERS:
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1
2
3

http://www.cpuc.ca.gov/environment/info/dudek/ecosub/Amended%20Construction%20Water%20Supply%20Plan.pdf
http://yosemite.epa.gov/water/adopt.nsf/by+State/0C53A7ECB229B3E085257921001CB658

Campo-Cottonwood Creek SSA: http://www.epa.gov/region9/water/groundwater/ssa.html; map:
http://www.epa.gov/safewater/sourcewater/pubs/qrg_ssamap_campocottonwood.pdf
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a. Apparent intent to deceive and potential violation of Rule 1.1 by SDG&E, Muht-Hei
Inc. (MHI), several tribal leaders (including Chairman Ralph Goff and Michael Connolly,
MHI Board VP), Jay Jones, PG, and his Environmental Navigation Services Inc (ENSI),
and/ or their representatives: “… never to mislead the Commission or its staff by an
artifice or false statement of fact or law.”4
b. Factual Misrepresentation of actual location of the bulk water source (wells) that is
contrary to the Campo Materials Facility5 source referenced in the undated MHI letter
to Jed Francis, Inc., (see Attachment 4 of ENSI report ; WSP @pg 79)
c. SDG&E was previously fined $1.1 million by CPUC for misrepresentations during the
Sunrise Powerlink PTC process related to proposed routes to avoid local tribal lands.
d. $200,000 of that $1.1 million fine was to support ethics training6 for SDG&E’s officers
and executives. That training was also to be made available to SDG&E’s staff in San
Francisco, as well as to the PUC and outsiders.
e. An investigation into, and appropriate fines should apply to, current the
misrepresentations made to the CPUC that have placed sole-source groundwater
resources at risk for tribal members, off-reservation residents, and cross-border
residents in Jardines Del Rincon in the municipality of Tecate, Baja California, Mexico.

4
5
6
7
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2. REPORTS OF ADVERSE IMPACTS TO DOMESTIC WELLS AND SPRING-FED SOURCES:
a. Campo tribal members report that wells and springs that provide the sole source of
water to several homes, located along BIA 15 adjacent to extraction well field, have
already been impacted by bulk water sales for SDG&E’s ECO Substation.
b. Several off-reservation neighbors also report unusual fluctuations in water pressure and
availability in their wells that are located in highly fractured bedrock, since heavy
pumping for bulk sales project commenced in July.
c. No off-reservation wells were mapped or are being monitored by ENSI and no neighbors
report being contacted for monitoring by anyone.
d. Tribal members report that Campo EPA has not been involved in any water monitoring
for impacts to groundwater levels, water quality, or to biological or cultural resources—
in violation of governing documents.
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3. FAILURE TO ENSURE “COMPLIANCE WITH ALL APPLICABLE RULES & LAWS” INCLUDING CEQA
REQUIREMENTS & WATER SUPPLY PLAN:
a. CEQA requires “ensuring informed governmental decisions”.
a. Identifying ways to avoid or reduce environmental damage through mitigation or
project alternatives, and providing for public disclosure (14 CCR § 15002(a)(1)-(4));
b. CEQA requirements apply to government action including “activities directly undertaken
by a governmental agency, activities financed in whole or in part by a governmental
agency, or private activities which require approval from a governmental agency” (14
CCR § 15002(b)(1)-(2);
c. CEQA also applies to private actions if the action includes governmental participation,
financing, or approval (14 CCR § 15002(c); 14 CCR § 15378(a)(2))7.
d. Failure to comply with MM HYD -3.
e. Failure to provide evidence of compliance with “all applicable laws and regulations”
including Campo tribal governing documents: Campo Constitution; Campo Land Use
Plan; Campo Land Use Code; Campo EPA regulations.
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http://www.cpuc.ca.gov/rpp/#_Toc294700796
Campo Materials: http://www.campo-nsn.gov/materials.html
http://www.utsandiego.com/news/2009/Mar/07/1b7sdge215517-sdgampe-set-pay-after-misstating-sun/?zIndex#article-copy
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Failure of SDG&E’s Project Director to effectively “comply with all project policies,
8
requirements, and procedures” as required by the MMCRP .
g. Failure to ensure or provide documentation of compliance with governing documents of
the Campo Band, including their constitutional requirement for approval by a vote of a
quorum of 20% of their adult General Council members for “selling of assets”.
h. Failure to comply with MM-HYD 3 to ensure compliance “prior to construction” and
mitigate project impacts that “could deplete local water supplies”
i. Inadequate, invalid, and misleading documentation provided by SDG&E through ENSI
and Muht-Hei, Inc. that failed to clearly disclose the actual location of controversial
wells HG 21 A, HG 31 and HG 60 at the site of the previously proposed Campo Landfill9
site in the SE corner of tribal lands, and impacts.
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4. FALSE STATEMENTS OF FACT: ALLEDGLY “AUTHORIZED” TRIBAL WELLS ARE NOT THE WELLS
BEING MINED FOR EXPORT TO THE ECO SUBSTATION PROJECT:
a. The undated Muht-Hei, Inc. (MHI) Sales and Storage Agreement letter addressed to Jed
Francis (attachment # 4 of the ENSI Report), was signed by MHI President, Marcus
Cuero, and Chairman Ralph Goff, and states that: "...MHI is granting JFI the right to use
water at the CMC facility".
b. The MHI letter only references the Campo Materials facility, which has numerous
violations as recorded in the recent Shu’luuk Wind Draft EIS.
c. Contrarily, ENSI SE Campo ground water report does not cover Campo Materials water
sources.
d. Campo Materials facility is located at 36501 Church Road, Campo, CA 91906, in the
Diabold Creek watershed10, which is several miles to the north, of the current extraction
well field that is located in the Upper Campo Creek recharge zone and watershed.
e. The ENSI Report, signed by Jay W. Jones, PG # 4106, only covers specific wells located in
the Upper Campo Creek recharge area south of BIA 15 and west of BIA 10 and the
railroad tracks. (See ENSI Report Figures 2, 3 and 4)
f. The ENSI Report does not identify or map the numerous domestic tribal and offreservation wells that are well within any potential impact zone within our highly
fractured and federally designated Campo-Cottonwood Creek Sole Source Aquifer.
g. Nor did the ENSI Report, or any other publicized information, provide any maps showing
the existence and location of the adjacent tribal and off-reservation wells located at
homes in the impacted neighborhoods near BIA 10 and BIA 15.
h. Jay Jones has been professionally involved with the Campo Band, Chairman Goff, and
with Michael Connolly, former Director of Campo EPA and former tribal Treasurer, since
the early days of the Campo Landfill proposal. None of them can claim ignorance.
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5. FAILURE TO COMPLY WITH GOVERNING DOCUMENTS FOR THE CAMPO BAND & INDIAN CIVIL
RIGHTS ACT:
a. Non-compliance with the Campo Land Use Plan; Campo Land Use Code; Constitution
(Article IV Section 1 c,d,g,h,I; Article 6 Section 4 (meetings), and Campo EPA’s
regulations.
b. Lack of compliance with required tribal notification and public hearings with detailed
project information needed for informed decision making.
c. Lack of documentation of valid General Council approval by the required majority (20%
per constitution)11-- as required for permits and/or the sale of any tribal "assets"12.
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f.

8
9

http://www.cpuc.ca.gov/environment/info/dudek/ecosub/MMCRP.pdf
Map of Campo Landfill site from Campo’s own website: http://www.campolandfill.com/map.html

10

http://www.campo-nsn.gov/materials.html; https://plus.google.com/108053712116746836317/about?gl=US&hl=en-US
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12
13
14
15

d. Failure to comply with tribal regulations requiring Campo EPA (CEPA) review, comment,
permitting and monitoring as required by both the Campo Land Use Plan13 and Land Use
Code documents that repeatedly state CEPA ‘shall’ be involved.
e. The Campo Band’s own website includes the following statement, front and center:
“The Campo Indian Reservation is governed under authority of the Campo Constitution
passed by the tribal community on July 13, 1975. Under the Campo Constitution the
lawmaking authority for the Band is exercised by a General Council comprised of all
adult members (18 & older). An Executive Committee of elected members executed
policy and resolutions passed by the General Council. Some Powers of the General
Council have been delegated by resolution to the Executive Committee, however, all
matters involving the leasing or selling of tribal assess must go to the General Council for
approval”.(emphasis added)
f. Failure to conduct public /tribal review or provide opportunity to challenge the
misleading, inaccurate, and limited information in the Environment Navigation Services
Inc (ENSI) Report dated June 14, 2013 addressed to Jed Francis Inc (JFI).
g. Perceived violation of the equal protections and due process provisions of the Indian
Civil Rights Act (1968), 25 U.S.C. Secs. 1301 et seq “8. deny to any person within its
jurisdiction the equal protection of its laws or deprive any person of liberty or property
without due process of law” .14
h. Failure to comply with Environmental Justice requirements.
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6. PERCEIVED VIOLATIONS BY MUHT-HEI INC:
a. MHI’s failure to comply with tribal governing documents and regulations and
misrepresentation of bulk water sales, failure to provide details or disclose cumulative
impacts from both bulk water sales and concrete sales consuming high levels of water
assets at two separate locations on tribal lands15.
b. Misrepresentation of the tribal authorization requirements, by claiming that MHI had
full approval authority when, in fact, they do not.
c. Failure to properly disclose or to inform the General Council of the extent, intensity of
the water sales, the necessary road widening, removal of Quino Checkerspot Butterfly
habitat, cumulatively considerable impacts related to both water sales and concrete
sales (with related water consumption) or up to 14 month duration of the “project”.
d. The June 2013 MHI report to the General Council included these two vague project
descriptions:
i. “Water sales-MHI is working with the Executive Committee to do limited water
sales for construction over the next few months.”
ii. “Campo Materials- A large contract to provide concrete to construction projects
in the region should start in July.”
e. Failure to comply with Campo Constitutional requirement for a General Council vote on
the sale of water “assets”.
f. Tribal leaders, including the MHI Board and Chairman Goff, reportedly failed to show up
for their own General Council meeting they had called for August 11th.
g. Tribal members claim their leaders absence was intentional in order to avoid an
organized backlash from many Campo tribal members who wanted to shut down the
bulk water sales.
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See attached Campo Constitution
http://www.campo-nsn.gov/leaders.html
See attached Campo Land Use Plan and Land Use Code documents
http://www.answers.com/topic/indian-civil-rights-act#ixzz2bOKkVuIz
MHI report to General Council dated 6-9-13: attached
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h. Recall efforts are reportedly underway along with alleged internal tribal sabotage of the
bulk water storage equipment.
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7. PERCEIVED VIOLATION OF 2013 PROFESSIONAL GEOLOGIST AND GEOPHYSICIST ACT16 AND
CODE OF PROFESSIONAL CONDUCT17 BY JAY JONES, PG, THROUGH HIS VASTLY INADEQUATE
AND MISREPRESENTATIVE ENSI SE CAMPO WATER SUPPLY EVALUATION REPORT:
a. Violation of 7810.1. Protection of the public:
b. Protection of the public shall be the highest priority for the board in exercising its
licensing, regulatory, and disciplinary functions. Whenever the protection of the public
is inconsistent with other interests sought to be promoted, the protection of the public
shall be paramount
c. Misrepresentation, fraud, or deceit by a geologist or geophysicist in his or her practice.
d. Negligence or incompetence by a geologist or geophysicist in his or her practice.
e. Conduct in the course of practice as a geologist or geophysicist that violates professional
standards adopted by the board.
f. Aiding or abetting any person in a violation of this chapter or any regulation adopted by
the board pursuant to this chapter
g. Board for Geologists and Geophysicists Code of Professional Standards – California
Code of Regulations (CCR) Title 16, Division 29 §3065 was amended (effective April 25,
2008) to read as follows: “To protect and safeguard the health, safety, welfare, and
property of the public, and California's environmental quality, every person who is
licensed by the Board for Geologists and Geophysicists (Board) as a professional
geologist or professional geophysicist, including licensees employed in any manner by a
governmental entity or in private practice, shall comply with the professional standards
in this section. A violation of any of the following professional standards shall constitute
unprofessional conduct and shall be sufficient grounds for disciplinary action.
h. (a) Compliance with Applicable Law:
i. Professional Standards and Code of Professional Conduct - Professional Geology and
Geophysics. A licensee shall provide all geologic and geophysical services in a manner
consistent with applicable laws, codes, ordinances, rules and regulations.
j. Failure to address cumulative impact projects, including concrete sales from the Campo
Materials Facility that will also require significant amounts of limited groundwater
supplies.
k. Failure to conduct pre-project static water levels at all wells within .05 miles (which is
vastly inadequate in our highly fractured aquifer), or to require on-going monitoring of
water levels and water quality to protect existing tribal and off-reservation uses.
l. Failure to address off-reservation impacts and cumulative impacts to sole source
groundwater supplies in the highly fractured federally designated Campo-Cottonwood
Creek Sole Source Aquifer.
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8. Discrepancies between ENSI Report and other available reports and/or analyses for the same
wells and /or same general area within the federally designated Campo-Cottonwood Creek Sol
Source Aquifer:
a. Discrepancies within the ENSI report and with ENSI reference documents from other
tribal projects (Campo Landill; Shu’luuk Wind), including well production and
sustainability.
b. ENSI Report Attachment 3 discloses inadequate “1-hour air lift test” with estimated
production for HG-21A & HG-31 and HG 60, and claims that well locations and logs are
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http://www.bpelsg.ca.gov/laws/gg_act.pdf
http://www.bpelsg.ca.gov/laws/475.pdf
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p.

18
19
20
21
22
23
24

confidential when, in fact, they were previously publicized and distributed in
documents for Shu’luuk Wind and the Campo Landfill.
AECOM 2012 report18 @ page 12 shows 50% of Shu'luuk Wind water needs for first
three months (88 gpm) would need to come from sources other than wells HG 31 & HG
60 (attached)
San Diego County comments on Shu’luuk Wind DEIS19 strongly recommended that offreservation well interference monitoring and aquifer analyses were needed if Wells HG31 and HG 60 were going to be used for Shu’luuk Wind construction.
Dr. V. M. Ponce's formal review on the Shu'luuk Wind20 project and cumulative project
impacts concluded that only 39 AcFt could be safely extracted annually from the local
aquifer—not the 164-175 AcFt supported by the ENSI report.
Failure to notify adjacent tribal and private well owners of this potential threat to our
only source of water and invitation to participate in monitoring program as required by
MM HYD 3 and tribal regulations
No Map in ENSI Report showing the location of the Campo Materials water source
referenced in the undated Muht-Hei Inc letter to JFI or the distance between the
location of the actual well water source referenced in the ENSI Report.
No maps showing the location of the tribal and private domestic wells that are well
within the zone of influence for adverse impacts to water levels, water quality, including
potential overdraft.
SDSU Professor, Dr. Victor M. Ponce’s21 2006 Campo Landfill impact study, using 1992
Dames & Moore Campo Landfill EIS maps, states the following: “Many of the identified
fracture alignments cross the landfill site in a predominantly west-east direction. At least
fourteen (14) fracture alignments cross the boundary between the Campo Indian
reservation and privately owned land immediately east of it (Fig. 11)”. 22
The ENSI Report provides no evidence or identification of either on-reservation or offsite monitoring wells as required by MM HYD and the Campo Land Use Plan and Land
Use Code.
Nor is there any evidence of pre-operation monitoring data establishing baseline
conditions upon which to determine well interference--as required.
No evidence of metering or mandated restrictions or curtailment in light of adverse
impacts to source wells and / or adjacent residential wells.
No attempt to mitigate adverse impacts to water quality, water quantity, increased
energy to pump water from lower depths in impacted wells, or adverse impacts to
existing adjacent springs or already stressed oak woodlands—that are part of the local
ecological system.
No evidence of GHG emissions analysis for diesel fueled generator(s) that are now
pumping groundwater into multiple storage bladders documented in photographs by
tribal members.
Dr. Ponce did conduct a cumulative impact analysis of groundwater impacts for largescale energy projects planned in the same general area.23
USEPA letter on Campo Landfill Re-circulated DEIS (May 12, 2010) rated the document
as Environmental Concerns – Insufficient Information (EC-2) seeking more protection for
groundwater24:

AECOM 2012 Shu’luuk Wind DEIS Groundwater Analysis report attached (www.shuluukwind.com has been shutdown)
County of San Diego Shu’luuk Wind DEIS comments to BIA Superintendent Eben dated February 25, 2013
http://ponce.tv/shuluuk.html
Dr Ponce’s bio: http://www.victormiguelponce.com/520biographical_sketch.html
See Figure 11 of Dr. Ponce’s report: http://ponce.sdsu.edu/tierra_del_sol_study.html
http://ponce.tv/boulevardenergy.html
http://www.epa.gov/region9/nepa/letters/CampoRegLandfill-ProjCampoIndianResDSEIS.pdf
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The map with fractures 1-14 was taken from Dr Ponce’s 2006 report dated

q. USEPA comment letter on Shu’luuk Wind DEIS, dated 3-4-13, included the following:
“Groundwater supply The DEIS indicates that water demand during the construction
phase could exceed the yield of the on-Reservation groundwater wells for the first 3
months of construction activity but would be supplemented by water purchased from
other on- or off-Reservation sources and, possibly, from the use of reclaimed water
from the Tribe’s Acorn Casino (p. 4.2-5). The DEIS states that water levels in supply wells
and monitoring wells would be monitored throughout project construction to ensure
drawdown does not exceed current modeling estimates and, if drawdown exceeds
modeling estimates, the applicant would purchase additional supply from offReservation sources (p. 4.2-6). It is not clear whether water purchase would be triggered
by the drawdown of the wells or by the amount of water used during construction. The
modeling estimates seem to reference amount of water used, not well water
drawdown. It is also not clear if there would be other impacts from groundwater use
during the construction phase, such as drawdown impacts to other water wells in the
vicinity. Recommendation: Clarify the groundwater monitoring commitment and
identify it as a mitigation measure with additional information regarding the
conditions that would trigger on and off-Reservation water purchase. Discuss
potential impacts to other groundwater wells. We encourage the use of reclaimed
water to the extent permittable by the California state regulations for reclaimed
wastewater referenced on p. 3.2-8.
9. CAMPO WELL WATER IS THE SECOND UNAUTHORIZED LOCAL GROUNDWATER SOURCE FROM
THE CAMPO-COTTONWOOD CREEK SOLE SOURCE AQUIFER APPROVED BY CPUC FOR SDG&E’S
ECO SUBSATION:
a. In March 2013, the CPUC’s Division of Water Audits suspended unauthorized bulk water
sales from the controversial Live Oak Springs Water Company—after Live Oak Springs
Water was approved for the ECO Substation WSP25.
b. CPUC Project Manager, Amy Baker, confirmed being informed by DWA of that
unauthorized bulk water sales from Live Oak Springs Water were suspended.

25

CPUC DWA Notice of Violation to Live Oak Springs Water dated 3-28-13
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26
27

28
29
30
31

c. San Diego County Groundwater Geologist, Jim Bennett, has confirmed that Planning and
Development Services is advising project developers to remove Live Oak Springs as a
source for their projects26.
d. However, Live Oak Springs Water Company is still listed as a source on the Revised WSP,
dated July 3, 2013, despite CPUC staff recommendations for over $1 million in fines for
misrepresentations made Live Oak Springs representatives during the CPUC initiated
investigation27, and a long history of non-compliance and violations.
e. ECO Substation FEIR D.12 Water Resources28 section did not address use of groundwater
resources from sovereign nations out of reach of local enforcement agencies
f. Both Campo and Live Oak Springs Water sources should be removed from the ECO
Substation WSP as non-compliant.
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10. NO RESPONSE FROM THE BUREAU OF INDIAN AFFAIRS, THE CAMPO EPA, OR LEADERSHIP:
a. Written requests for information sent on July 26th to Amy Dutsche, Regional Director of
the Bureau of Indian Affairs, Ralph Goff Campo Chairman, and Melissa Estes, Director of
Campo EPA, have not yet been responded to.
b. A direct phone call to Campo EPA Director referred all questions to Chairman Goff’s
office. Tribal members also report a lack of information and or/ inadequate responses
from their leaders and that the Campo EPA has been directed to stand down in violation
of governing documents.
c. Tribal leaders failed to show up at the August 11th General Council meeting that they
had scheduled themselves via notices mailed to all adult Campo tribal members of
voting age.
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11. RELEVANT WATER IMPACT REPORTS PRODUCED BY SDSU’S DR. V.M. PONCE:
a. Since the late 1980’s we have worked with a variety of agencies and professionals,
including San Diego County groundwater geologists on long-term groundwater
monitoring; and with San Diego State University Professor, Dr. Victor Miguel Ponce29, to
document, study, and help protect groundwater resources that are the life blood or our
arid high-desert.
b. Dr. Ponce is a recognized expert in this field and has many published papers and reports
available on his website, including the following that directly address potential impacts
to local groundwater supplies from proposed large-scale projects30:
c. Dr Ponce’s review and analysis of Shu'luuk Wind Project DEIS includes the following31
(AECOM 2012a):
a. Figure 3 shows locations of both Campo Materials facility located on Church Road;
b. figure 2 shows two of the wells used for the ENSI report;
c. Figure 6 shows a map of the well field and surrounding areas crisscrossed by dozens of
potentially water bearing fractures connecting both tribal and off-site wells domestic
wells with the well field.
d. Dr Ponce has produced the following relevant reports that address groundwater and
project related impacts:
i. CUMULATIVE IMPACTS ON WATER RESOURCES OF LARGE-SCALE ENERGY
PROJECTS IN BOULEVARD AND SURROUNDING COMMUNITIES, SAN DIEGO
COUNTY, CALIFORNIA April 30, 201332:
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Personal conversation
CPUC DWA investigation:
http://www.cpuc.ca.gov/environment/info/dudek/ecosub/Final_EIR/D.12_Water_Resources.pdf

http://ponce.sdsu.edu/biographicalsketch.html
http://ponce.tv/
http://ponce.tv/shuluuk.html
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ii. 2010 comments on the DEIS for the Campo Landfill impacts to groundwater
resources and : http://ponce.tv/comments_to_dseis_100505.html
iii. 2006 report on the Campo Landfill: IMPACT OF THE PROPOSED CAMPO
LANDFILL ON THE HYDROLOGY OF THE TIERRA DEL SOL WATERSHED
A REFERENCE STUDY http://ponce.tv/tierra_del_sol_study.html
iv. 2006 Brief History on the Campo Valley:
http://ponce.tv/campo_valley_hydrology_history.html
v. Additional technical reports: http://ponce.tv/5803technical_reports.html
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In the last three years, the Campo Band's General Council voted down both the Campo Landfill and the
Shu'luuk Wind projects. Based on the calls I am getting, I believe the General Council will likely vote
down the selling of their priceless water resource “assets” to JFI or to any other party, or will recall
them—if their laws are followed and their right to vote is not denied by their current ethically
challenged leadership, they will find a way to vote.
Please reverse/revoke any Campo groundwater source approvals now and in the future, based in part
on non-compliance and the lack of State jurisdiction to enforce or ensure adequate environmental
protections.
Please forward this letter to the appropriate decision maker. My apologies for not producing a more
polished letter. Any errors or omissions are unintentional. However, time is of the essence and the big
water trucks must be stopped.
Sincerely,
Donna Tisdale, President
619-766-4170
tisdale.donna@gmail.com

32

http://ponce.tv/boulevardenergy.html
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Amended Construction Water Supply Plan

1 ‒ INTRODUCTION
This Construction Water Supply Plan (Plan) describes how San Diego Gas & Electric Company
(SDG&E) and its contractors will ensure the availability of one or more confirmed and reliable
water sources that, when combined, meet the full water supply needs for construction of the East
County (ECO) Substation Project (Project). The Project involves the construction of a new
500/230/138 kilovolt (kV) ECO Substation, rebuild of the Boulevard Substation in a new
location, and construction of an approximately 14-mile-long 138 kV transmission line, consisting
of overhead and underground segments in southeastern San Diego County.
This Plan was prepared in accordance with Mitigation Measure (MM) HYD-3 of the Mitigation
Monitoring, Compliance, and Reporting Program for the Project, which includes a requirement
to submit documentation that identifies one or more reliable water sources that, when combined,
will meet the Project’s full water supply needs during construction.

2 ‒ OBJECTIVES
The purpose of this Plan is to provide a narrative description of how MM HYD-3 is met,
including the attachment of separate documents fulfilling the documentation requirement of the
MM. The construction water supply sources presented in this Plan accomplish the following
objectives:


Provide a reliable source of construction water to be supplied at a rate required to meet
the Project schedule objectives



Provide documentation from one or more water/utility districts indicating the total
amount of water to be provided and the time frame that the water will be made available
to support the Project



Provide documentation from one or more groundwater sources demonstrating SDG&E’s
ability to legally use water from the source and a study discussing the required elements
of MM HYD-3

3 ‒ MITIGATION MEASURE
The full text of MM HYD-3 is provided in the following paragraphs:
HYD-3: Identification of sufficient water supply
Prior to construction SDG&E will prepare comprehensive documentation that identifies one or
more confirmed, reliable water sources that when combined meet the project’s full water supply
construction needs. Documentation will consist of the following:
Preparation of a Groundwater Study. For well water that is to be used, the applicant will
commission a groundwater study by a qualified hydrogeologist to assess the existing
condition of the underlying groundwater/aquifer and all existing wells (with owner’s
San Diego Gas & Electric Company
East County Substation Project
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permission) in the vicinity of proposed well location/water sources. The groundwater study
will evaluate aquifer properties and aquifer storage. The groundwater study will estimate
short and long-term well water supplies from each well proposed to be used, and
documentation indicating that each well is capable of producing the total amount of water to
be supplied for construction from each well. The groundwater study will estimate short- and
long-term impacts of the use of the well(s) on the local groundwater production (short-term
extraction for construction water and ongoing O&M water), on all project wells, and on other
wells in the project area. The groundwater study will include an assessment of the potential
for subsidence brought on by project-related water use in the area. The applicant will provide
demonstration of compliance will all applicable laws and regulations and will obtain a
County of San Diego Major Use Permit for use of any proposed well within the County’s
jurisdiction prior to construction.
Documentation of Purchased Water Source(s). For water that is to be purchased from one or
more water/utility district(s), the applicant shall provide written documentation from such
district(s) indicating the total amount of water to be provided and the time frame that the
water will be made available to the project. The Sweetwater Authority has provided written
confirmation of water availability to support the project. Total confirmed water supplies from
the combination of above documented sources shall equal the total gallons of water needed
through construction of the project.

4 ‒ CONSTRUCTION WATER SUPPLY NEEDS
The Project requires construction water for the following activities:


Dust control
- Substation pads and access roads
- Transmission line access roads and tower pads
- Construction yards
- Pull sites, guard structure locations and other Project components



Compaction of earth fill
- Substation pads and access roads
- Transmission line access roads and tower pads
- Backfill of underground transmission line trenches



Concrete pouring and washout
- Underground transmission line duct banks



Other miscellaneous activities
- Restoration of Project sites and temporary irrigation equipment
- Equipment/vehicle washing for weed control

The total estimated quantity of construction water required to construct the Project is
approximately 50 million gallons over the 16-month construction period. Construction water
July 3, 2013
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will be required at a relatively low rate at the beginning and end of construction and will peak
during mass grading of the ECO Substation pad. The peak daily rate of construction water use
will be approximately 500,000 gallons. Construction water will be delivered to on-site storage
facilities that will allow water to be delivered at a lower rate than the peak daily consumption
rate. On-site storage facilities include the permanent detention basin described in Attachment A:
Updated Project Description and ECO Substation Alternative Site, which was submitted to the
California Public Utilities Commission (CPUC) on March 4, 2011, as part of SDG&E’s
comments on the Draft Environmental Impact Report/Environmental Impact Statement
(EIR/EIS). The permanent detention basin will be constructed during initial mass grading
activities and will be lined to provide water storage during the later stages of pad grading and
throughout construction of the ECO Substation. The maximum daily rate of water delivered to
the Project will be on the order of approximately 300,000 gallons.

5 ‒ CONSTRUCTION WATER SUPPLY SOURCES
The following have been identified and determined to be viable and reliable sources that will
provide all of the construction water needs for the Project:
5.1

WATER/UTILITY DISTRICTS




City of San Diego
- Maximum total volume: 50 million gallons
Jacumba Community Service District
- Maximum total volume: 15 million gallons
Live Oak Springs Water Company
- Maximum total volume: 35 million gallons
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A service confirmation letter, which is included as Attachment A: Service Confirmation Letter,
City of San Diego, was issued from the City of San Diego Water Department confirming that 50
million gallons of water will be made available during construction of the Project. In addition,
service confirmation letters have been issued from Jacumba Community Service District and
Live Oak Springs Water Company, which are included as Attachment B: Service Confirmation
Letter, Jacumba Community Service District Administrative Code and Attachment C: Service
Confirmation Letter, Live Oak Springs Water Company, respectively.
SDG&E has also received a copy of Jacumba Community Service District’s Domestic Water
Supply Permit from the California Department of Health Services, which is included as
Attachment D: Domestic Water Supply Permit, California Department of Health Services. The
California Department of Health Services confirmed that the Jacumba Community Service
District water system meets the criteria for and is classified as a community water system, as
discussed on page 2 of the Domestic Water Supply Permit.
The San Diego County Zoning Ordinance requires a Major Use Permit (MUP) for “Groundwater
Extraction Operations”; however, the ordinance excludes public water systems permitted by the
Department of Health Services from the definition of a Groundwater Extraction Operation.
Moreover, Government Code Section 53091(e) provides that “zoning ordinances of a county or
San Diego Gas & Electric Company
East County Substation Project
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city shall not apply to the location or construction of facilities for the production, generation,
storage, treatment or transportation of water,” which exempts local agencies from applicable
county or city zoning ordinances. As a result, an MUP for groundwater extraction located within
the Jacumba Community Service District is not required from the County of San Diego.
Confirmation from the County of San Diego that an MUP is not required is included as
Attachment E: Withdrawal of Major Use Permit Application, County of San Diego.
5.2

GROUNDWATER SOURCES


Wells located on the southeastern portion of the Campo Indian Reservation
- Maximum total volume: 53.75 million gallons

A groundwater study and summary report, included as Attachment F: Environmental Navigation
Services Inc. Report, was prepared by a qualified hydrogeologist to assess the existing condition
of the underlying groundwater/aquifer and all existing wells located in the southeastern portion
of the Campo Indian Reservation. The study evaluated the aquifer properties and storage
capacity and found that the aquifer contained sufficient groundwater to support extraction of up
to 53.75 million gallons during construction without impacting short- or long-term local
groundwater production or wells in the Project area. The study also addressed the potential for
subsidence.
Attachment 4 to Attachment F: Environmental Navigation Services Inc. Report includes a letter
from Muht-Hei, Inc. confirming the legal authority of the Campo Band of Mission Indians to sell
water for use off reservation for construction purposes without an MUP from San Diego County.
This interpretation is consistent with San Diego Zoning Ordinance Section 1006(c), which states
that “the Zoning Ordinance shall not apply to Indian Reservation lands within the County of San
Diego.”
The Final EIR/EIS estimated that construction of the Project would require the use of
approximately 30 million gallons of water during construction. Although this Plan discusses an
increase in the estimated amount of water needed for construction of the Project, this amount is
still consistent with the analysis of impacts in the Final EIR/EIS.

6 ‒ PLAN IMPLEMENTATION
Implementation of this Plan will be achieved by pre-construction planning in the following
sequence:
1. Identify potential construction water sources
2. Investigate availability and deliverable water volume for each potential source
3. Obtain a groundwater study performed by a qualified hydrogeologist for all groundwater
sources
4. Confirm compliance with all applicable laws and regulations
5. Execute service agreements with each approved source prior to construction
All of the sources identified in this Plan have been determined to be available sources with the
deliverable quantities listed in Section 5 ‒ Construction Water Supply Sources. It is anticipated
July 3, 2013
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that two or more of these sources will be used during construction. The overall goal is to use the
sources closest to the Project site to minimize transportation costs and impacts.
Construction water from the City of San Diego Water Department is assumed to be available at
any time over the entire construction period of the Project, and by itself would be able to supply
the entire construction water quantity for the Project, but requires long-distance trucking to the
site. The Jacumba Community Service District, Live Oak Springs Water Company, and Campo
Indian Reservation have been confirmed as compliant with applicable laws and regulations to
provide water for construction of the Project, as discussed in Section 5 ‒ Construction Water
Supply Sources. In addition, the associated service confirmation letters and groundwater study
have been included as attachments to this Plan. The Jacumba Community Service District, Live
Oak Springs Water Company, and Campo Indian Reservation are much closer to the Project site,
and will be utilized together with water from the City of San Diego to meet the peak daily
volume requirements. These sources collectively provide sufficient capacity to meet the
Project’s construction water needs.
SDG&E will document compliance with MM HYD-3 throughout construction through submittal
of a monthly water consumption report to the CPUC.

7 ‒ MONITORING PLAN
Non-water utility/districts (i.e., Campo Indian Reservation) that are not subject to regulation by
Title 22 of the California Code of Regulations (CCR) Section 64554, New and Existing Source
Capacity, will implement monitoring to assess potential impacts to water levels and sensitive
groundwater ecosystems. All groundwater production wells supplying construction water and
existing residential/monitoring wells within the 0.5-mile radius of the production wells will be
monitored. In the event that a property owner chooses to not participate in the monitoring
program, documentation will be provided to the CPUC indicating that the property owner chose
to not participate in the testing program.
Each groundwater production well will be fitted with a meter to document the volume of water
pumped. Volumes will be recorded on a daily basis during production and reported weekly to
the CPUC. In order to monitor long-term water level trends, pressure transducers will be
installed in each groundwater production well and residential/monitoring wells. The pressure
transducers will be programmed to record measurements every 15 minutes. In addition to these
automatically recorded water level measurements, manual depth-to-water measurements will be
taken at each well on a monthly basis during periods of groundwater pumping using a water level
sounder. The date and time of measurement, the measuring point elevation (in feet above mean
sea level), and the status of well pumping will be recorded, along with depth-to-water
measurements. Water level elevation will be calculated by subtracting the depth-to-water
measurement from the measuring point elevation. All water level data will be provided to the
CPUC on a monthly basis in a digital format (e.g., Microsoft Excel) for the duration of the
Project.
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STATE OF CALIFORNIA

DOMESTIC WATER SUPPLY PERMIT
Issued To
JACUMBA COMMUNITY SERVICE DISTRICT
3710011
By The
California Department of Health Services,
Division of Drinking Water & Environmental Management Branch

PERMIT NUMBER

05-14-02P-015

DATE:

12/30/2002
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WHEREAS:
1. The Jacumba Community Service District water system was inspected on December
13, 2002, by the California Department of Health Services to issue a new public
water system permit.
2. This public water system is known as the Jacumba Community Service District
whose headquarters is located on 1266 Railroad Street, Jacumba, CA 91934.
3. The legal owner of the Jacumba Community Service District water system is the
Jacumba Community Service District. The Jacumba Community Service District,
therefore, is responsible for compliance with all statutory and regulatory drinking
water requirements and the conditions set forth in this permit.
4. The public water system is as described briefly below (a more detailed description of
the permitted system is described in Section 1.3 of the attached Permit Report):
The water system is a small community water system that supplies water for
domestic purposes to approximately 500 residents through 234 service
connections. The Jacumba Community Service District obtains water from two
wells. The primary source is well No. 4 and well No. 5 is the secondary source.
The District maintains 2 different pressure zones with 1 booster station and one
0.2 MG bolted steel reservoir for storage of treated water. There are no
interconnections with any other water system.
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5. The service area of the Jacumba Community Service District shall be discussed in
section 1.5 of the Permit Report.

And WHEREAS:
1. The Jacumba Community Service District has submitted all of the required
information relating to the proposed operation of the Jacumba Water System.
2. The California Department of Health Services has evaluated all of the information
submitted by the Jacumba Community Service District.
3. The California Department of Health Services has the authority to issue domestic
water supply permits pursuant to Health and Safety Code Section 116540.

THEREFORE:

The California Department of Health Services has determined the

following:

1. The Jacumba Community Service District water system meets the criteria for and is
hereby classified as a community water system.
2. The water system has demonstrated that Jacumba Community Service District water
system has sufficient source capacity to serve the anticipated water demand for at
least 5 years.
3. The design of the water system complies with the Water Works Standards and all
applicable regulations except that Well No. 4 does not have a 50 ft. sanitary seal.
4. Provided the following conditions are complied with, the Jacumba Community
Service District water system should be capable of providing water to consumers that
is pure, wholesome, and potable and in compliance with statutory and regulatory
drinking water requirements at all times.

THE JACUMBA COMMUNITY SERVICE DISTRICT IS HEREBY ISSUED
THIS DOMESTIC WATER SUPPLY PERMIT TO OPERATE THE
JACUMBA COMMUNITY SERVICE DISTRICT WATER SYSTEM.

-2-
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The Jacumba Community Service District (District) shall comply with the following permit
conditions:
Safe Drinking Water Act
1.

The District shall comply with all State laws applicable to the District, including, but
not limited to the Health and Safety Code and any regulations, standards, or orders
adopted there under.

2.

This permit authorizes the District to use the following sources: Well No. 4 as the
primary source and Well No. 5 as a standby source.

Approved Sources & Treatment

3.

Source

Status

Capacity

Well No. 4

Active

200 gpm

3710011-004

PS Code

Well No. 5

Standby

180 gpm

3710011-005

The District shall provide reliable chlorination for Wells No. 4 and Well No. 5 at all
times. The only approved treatment includes the following process:
Facility

Treatment

Location/Remark

Chlorinator

Sodium Hypochlorite

At Well Head

4.

The District will generate an Emergency Chlorination Plan and submit a copy to the
Department by March 31, 2003.

5.

No changes, additions, or modifications shall be made to the sources or treatment in
Provisions No. 2 and 3 unless an amended water permit has first been obtained from
the Department.

6.

By July 1, 2003, the District shall drill, equip, and test a new well.
Maximum Contaminant Levels

7.

All water supplied by the District for domestic purposes shall meet all Maximum
Contaminant Levels (MCLs) established by the State Department of Health Services.
If the water quality does not comply with the California Drinking Water Standards,
treatment shall be provided to meet standards.

8.

The District must submit a copy of their cross-connection control ordinance to the
Department by March 31, 2003.

9.

The District must establish a contract with a certified cross-connection control
specialist by March 31, 2003.

10.

The District shall maintain an active cross-connection control program in accordance
with the Regulations Relating to Cross-Connections, California Code of Regulations,
Title 17. All cross connections shall be abated within 30 days of their identification.

Cross-Connection Control Program
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Annual surveys shall be conducted thereafter. Backflow prevention devices shall be
tested at least yearly. The District shall submit an annual report to the Drinking
Water Field Operations Branch system outlining the cross-connection control
program for the previous year including the name and certification of the person
assigned to the program, number of inspections made, number of backflow devices
installed in the system and the number of devices tested and repaired.
Water Quality Monitoring
11.

The District shall generate a Disinfectants/Disinfection Byproduct rule monitoring
plan by March 31, 2003.

12.

Prior to using a new source, and to continue using the existing source for domestic
purposes, bacteriological and complete chemical analysis of the water produced,
including general mineral, general physical, inorganic chemicals, nitrates, and nitrites
shall be submitted to the SDHS-DWFOB, San Diego District Office, to determine
compliance with the California Drinking Water Quality Standards. The analyses shall
be made by an approved laboratory and shall be submitted on state approved forms

13.

Prior to using a new well the District shall obtain and submit to the Department,
copies of the geological logs (State Well Driller’s Report), completed well data forms
and plot plan of the well sites showing all sources of contamination within 200 feet of
the wells.

14.

The District shall monitor the distribution system for bacteriological water quality
according to a Department-approved Coliform Sample Siting Plan. A bacteriological
analyses report shall be submitted to this office by the tenth of the month following
sampling signed by the Manager, Superintendent, or Chief Operator including a list
of water quality complaints and any reports of waterborne illnesses received from
consumers.

15.

Pursuant to CCR, Title 22, Section 64451, all water quality monitoring results
obtained in a calendar month shall be submitted to the Department on paper by the
tenth day of the following month.

16.

Pursuant to CCR, Title 22, Section 64451, all chemical analysis shall be performed
by a State-certified laboratory. The District must require their contract laboratory to
report water quality results to the Department using Electronic Data Transfer (EDT)
using the Primary Station Code (PS_Code).
This requirement excludes
bacteriological monitoring, which shall be submitted directly to the Department on
paper.

17.

The District shall contact this office by phone concerning any acute violation or the
occurrence of a hazardous situation in a timely manner. MCL violations will require
public notification and corrective action.

18.

The storage reservoirs shall comply with the California Waterworks and American
Water Works Association (AWWA) design and construction standards. Distribution
reservoirs shall be covered. Vents, overflows, drain outlets and other openings shall
be located and constructed to protect the water in the reservoir from contamination.
Vents and overflows shall be screened and adequately air-gapped to prevent crossconnections. Overflows shall be large enough to dispose of reservoir overflow rates
equal to the maximum reservoir-filling rate. Provisions shall be made to facilitate
removal of floating material from the free water surface and for dewatering the

Storage Reservoirs Basic Design
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reservoir. Outlets shall be designed and constructed to minimize movement of
sediment from the reservoir floor to the distribution system water mains. Provisions
shall be made for isolating the reservoir(s) and appurtenant facilities from the
distribution system without causing pressure problems in the distribution system.
19.

Distribution reservoir sites shall not be used for non-water works purposes that would
either result in unrestricted public access, compromise security, or create a
contamination hazard.

20.

Reservoirs shall be disinfected and sampled for bacteriological quality in accordance
with the AWWA procedures for disinfecting tanks and reservoirs prior to domestic
use.
Storage Reservoir Coating/lining

21.

The District shall use only NSF drinking water approved reservoir coatings, linings
and their adhesives for its storage reservoirs. Otherwise, a VOC sample shall be
collected after the newly coated/lined reservoir is filled and a minimum 5 day soaking
period is allowed. In addition to the chemicals on the standard list (Method 524)
analyses shall be made for ortho-Xylene, para-Xylene, meta-Xylene,
methylethylketone (MEK), methylisobutylketone (MIBK) and any other solvent in the
coating/lining adhesive included in the material Safety Data Sheet (MSDS) must also
be included in the sample analysis. The results of the VOC analysis must be
submitted to the Department.
Distribution System

22.

The distribution system shall comply with all applicable California Waterworks and
American Water Works Association (AWWA) design and construction standards and
in compliance with the SDHS-DWFOB Guidelines for the Separation of Water and
Sewer Lines. At least 10 feet horizontal and 1-foot vertical separation shall be
maintained between the water and sewer lines. Water lines should always cross
above sewer lines. Special construction standards and materials shall be provided
where the minimum separation cannot be met.
Direct Additives

23.

Pursuant to CCR, Title 22, Section 64700, no chemical or product shall be added to
the drinking water as part of the treatment process unless it has been certified as
meeting the specifications of the American National Standards Institute/National
Sanitation Foundation (ANSI/NSF) Standard 60.

24.

The District shall submit the Annual Report on the status and condition of the
domestic water system as directed by the Department.

Annual Report to DHS

This permit supersedes all previous domestic water supply permits issued for this public water
system and shall remain in effect unless and until it is amended, revised, reissued, or declared
to be null and void by the California Department of Health Services. This permit is nontransferable. Should the Jacumba Community Service District water system undergo a change
of ownership, the new owner must apply for and receive a new domestic water supply permit.
Any change in the source of water for the water system, any modification of the method of
treatment as described in the Permit Report, or any addition of distribution system storage
-5-
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ATTACHMENT E: WITHDRAWAL OF MAJOR USE PERMIT APPLICATION, COUNTY OF
SAN DIEGO
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County of San Diego

ERIC GIBSON
DIRECTOR

DEPARTMENT OF PLANNING AND LAND USE
5201 RUFFIN ROAD, SUITE B, SAN DIEGO, CALIFORNIA 92123-1666
INFORMATION (858) 694-2960
TOLL FREE (800) 411-0017
www.sdcounty.ca.gov/dplu

November 21, 2011

ESJ U.S. Transmission LLC.
Alberto Abreu, Director Project Development
Sempra Global
101 Ash Street, HQO8B
San Diego, CA 92101
WITHDRAWAL OF MAJOR USE PERMIT APPLICATION
CASE NUMBERS: 3300-10-014 (P); ER. 09-22-001 PROJECT NAME: ESJ-US Generation-Tie
Line Project; Old Highway 80, Jacumba, Mountain Empire Subregional Planning Area; APN;
660-040-32

Dear Mr. Abreu:
The Department of Planning and Land Use (DPLU) has determined that the Major Use Permit
for groundwater extraction located within the Jacumba Community Service District is not
required. The zoning ordinances of a county or city shall not apply to the location or
construction of facilities for the production, generation, storage, treatment, or transmission of
water…..” Gov. Code, section 53091(e). This exemption applies to the facilities of public
agencies, such as water districts. Therefore, the County has withdrawn your Major Use Permit
Application and has reversed $3060 back to your trust PLU trust account 09-0107420, for the
time spent processing the application.
If you have any questions or need additional
information,
please contact
me at (858)
694-301, Patrick
Brown or at
Patrick.Brown@sdcounty.ca.gov

Sincerely,

Patrick Brown, Project Manager
Project Planning Division

cc:

AECOM, Inc. Michael Page, 1420 Kettner Boulevard, Suite 500, San Diego, CA 92101
Ed Sinsay, Team Leader, Department of Public Works, M.S.O650
David Sibbet, Planning Manager, Department of Planning and Land Use M.S.O650
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ATTACHMENT F: ENVIRONMENTAL NAVIGATION SERVICES INC. REPORT
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ENVIRONMENTAL NAVIGATION SERVICES, INC.
Mr. Jed Francis
Jed Francis, Inc. (JFI)
9530 Haggeman Road
Bakersfield, CA 93312

June 14, 2013
8 pages plus attachments

RE: Evaluation of Short-term Construction Water Supply
Obtained from the Southeastern Portion of the Campo Indian Reservation.
ENSI has prepared this summary report per your request to evaluate the potential short-term
water supply using water wells located within the southeastern portion of the Campo Indian
Reservation (Figures 1 and 2, the “Site”). This is an area that has been considered to be used to
provide construction water for the previously-proposed Campo Landfill, and for the Shu’luuk
Wind Project. It is understood that the Shu’luuk Wind Project will not require water for the next
two years and the Campo Kumeyaay Nation Government (formerly known as the Campo Band
of Mission Indians) has recently approved the use of the Site for your commercial purposes.
Under consideration by JFI is a contract to supply construction water to support the construction
of a SDG&E electrical power substation known as the East County (ECO) Substation Project1.
The 58-acre substation will be located at 47317 Old Highway 80, Jacumba, between Interstate 8
and the U.S./Mexico Border. It is understood the Project will require 150 AcFt of water over an
approximately 2-year construction period. Thus this evaluation considers the short-term
(maximum 2-year, potentially less) production of non-potable construction water from the Site.
Water requirements are expected to vary over time, with the bulk of the water needed this year.
The proposed groundwater demand is estimated to be 165 AcFt, assuming an additional 10% to
allow for losses prior to use.
This summary is intended to provide the information request described in mitigation measure
MM HYD-3, associated with the San Diego Gas & Electric East County Substation Project
(Application A.09-08-003) Final Environmental Impact Report/Environmental Impact
Statement. A description of MM HYD-3 is included as Attachment 1.
The proposed water supply is located within 1,462 acre watershed within a sparsely inhabited
portion of the Camp Indian Reservation. Multiple wells are available for use within the central
portion of the watershed (Figure 2). As further detailed in this summary report the aquifer
system is primarily comprised of highly weathered granitic rock (tonolite) with a storage
capacity of 2,559 acre-feet (AcFt2). Annual rainfall in the watershed is approximately 15 inches
per year, with an annual average recharge rate of 230 AcFt/yr. Based on review of the potential
impact of short-term (maximum 2-year) groundwater use, 165 AcFt can be obtained from the
Site without significant impacts. Over two years the current residential and proposed demand
would total 177 AcFt, approximately equal to the long-term annual extraction rate of 173
AcFt/yr determined from long-term historical rainfall data and recharge rates further described in
Attachment 2.
1

A Project descripƟon is available at: hƩp://www.sdge.com/key-iniƟaƟves/eco-substaƟon/eco-substaƟon-project
This summary reports water volume in acre-feet, the amount of water that can cover one acre to a depth of one
foot (approx.. 326,000 gallons). For reference 165 AcFt would be required to irrigate approximately 40 to 55 acres
of alfalfa.

2
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ENVIRONMENTAL NAVIGATION SERVICES, INC.

Included in this summary letter is supporting information specific to:
Aquifer Description, Recharge, and Storage
Proposed Water Supply Wells
Groundwater Demand and Potential Impact of Pumping
Potential for Subsidence
Compliance with Laws
Conclusion
It is based on the following:
Water Supply Evaluation Proposed Campo Landfill Project. Dated October 8, 2008.
Prepared for BLT, Inc. Prepared by Environmental Navigation Services, Inc. (ENSI,
2008) This report was included in the Draft Campo Regional Landfill Supplemental
EIS, dated February 2010, prepared by the US Bureau of Indian Affairs (BIA).
The ENSI (2008) report evaluated whether the proposed landfill project demand could be
met over the 30 year landfill operation period - it did not examine the maximum
sustainable water extraction rate.
Re-examination of the impact of water production described in ENSI, 2008 to examine
the long-term sustainable pumping rate using significance criteria currently used by the
County of San Diego Department of Planning and Land Use. The 2008 study was also
updated to include rainfall date through June 2013. The long-term rate of water
extraction for the Site has been determined to be 173 AcFt/year for the 1,462 acre
watershed.
Relevant portions of the previous report have been revised, together with updated water
balance calculations (Excel spreadsheets), and are included in Attachment 2.
Recent well testing and preparation work conducted by JFI specific to existing wells HG21A, and HG-60. These wells have a combined tested capacity of 160 gpm, or 256 AcFt
per year. Additional capacity may also be provided by well HG-31 and other wells
available for use within the area depicted in Figure 2. [Attachment 3]
Aquifer Description, Storage, and Recharge
Aquifer Description
The water supply is based on a 1,462-acre watershed located within the southeastern portion of
the Campo Indian Reservation (Figure 2). Field observations demonstrate the rock exposed
within the watershed is a highly weathered granitic rock known as tonolite. The area is generally
covered in soils developed in place by extensive weathering (Figure 3), with limited
exposures/outcrops of rock. The surficial rock, locally described as decomposed granite (DG),
transitions with depth to unweathered rock.

ENSI

POB 231026 Encinitas, CA

760 944-9576
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ENVIRONMENTAL NAVIGATION SERVICES, INC.
From a hydrogeologic perspective, the aquifer (or hydrogeologic unit) is entirely within one
granitic rock type- tonolite. Groundwater within the aquifer system is generally described to
occur under unconfined conditions with the majority of groundwater in storage occurring within
the DG. The depth to groundwater varies from approximately 8 to 90 ft below ground surface,
and generally decreases (gets nearer to ground surface) in the lower elevations of the watershed.
Water levels within the watershed vary seasonally in response to rainfall recharge that primarily
occurs during winter.
Underlying the DG is unweathered bedrock. Water storage and transmission in the bedrock is
comparatively limited due to fracture flow conditions. Variable confined to unconfined
conditions are expected to occur depending on the interconnectivity of the fracture network and
DG relative to wells completed in the aquifer system.
Groundwater Storage
Groundwater occurs in an aquifer system comprised of both weathered and unweathered tonolite
(DG). This water supply analysis focuses on the extent and thickness of saturated DG because
this is the portion of the aquifer that stores the majority of groundwater. The extent of saturated
DG in the watershed is shown in Figure 4 (from ENSI, 2008). For purposes of this water supply
evaluation it is assumed that an average of 30 feet of saturated DG occurs in the watershed. The
calculation is based on the contour map of the saturated thickness of DG in the watershed as
follows:
Area 0 to 20 ft: 1462 acres, with an average of 5 ft of saturated DG
Area 20 to 60 ft: 671 acres, with an average of 40 ft of saturated DG
Area 60 to 100 ft: 222 acres, with an average of 80 ft of saturated DG
Area > 100 ft: 110 acres, with an average of 110 ft of saturated DG
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Groundwater in storage is calculated based on the types and volume of rock as detailed in
Attachment 2 where DG has a storage capacity of 5%, and underlying rock has a storage
capacity of 0.05% (by volume). In total the calculations support a storage capacity of 2,559
AcFt (2,193 AcFt in DG and 366 AcFt bedrock) within the 1,462 acre watershed.
Recharge
An annual average recharge rate of 230 AcFt/year has been calculated for the watershed using a
monthly soil moisture balance methodology. Incorporated into the analysis are historical
precipitation data (1945 to 2012), evapotranspiration rates, soil moisture capacity, and surface
water runoff rates. The analysis was done using historical rainfall data for Campo, CA. Each
month a calculation is made to compare the soil moisture content with the historical rainfall rate.
The water is either returned to the atmosphere as evapotranspiration, leaves as runoff, or enters
the subsurface as recharge when the soil moisture holding capacity is exceeded (i.e. the soil is
‘wet’). Further description is included in Attachment 2.
The rainfall recharge rate varies monthly and seasonally. There are extended periods where
rainfall is insufficient to sufficiently wet the soil and allow water to pass into the ground as
recharge. Conversely, during ‘wet’ years when recharge significantly exceeds the pumping rate,
storage is exceeded and recharge is effectively rejected.
ENSI

POB 231026 Encinitas, CA
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The soil moisture balance methodology used here to determine historical recharge rates is based
on the extent and type of soils within the watershed. The US Department of Agriculture’s
Natural Resources Conservation Service (NRCS, formerly known as the US Soil Conservation
Service) maintains a library of soils maps for the area. (http://websoilsurvey.nrcs.usda.gov).
Figure 3 shows the surficial soils in the water supply watershed. All of these soils are derived
from the in-place weathering of granitic rock and generally reflect the surficial geology. The
soils data are further described in Attachment 2.
Recharge occurs across the watershed and may be enhanced by water that temporarily
accumulates in washes and drainage channels. Stormwater flows following high-intensity
rainfall events are infrequent and of short duration. There are no perennial streams or surface
waters (ponds or lakes) within the watershed that would be affected by short- or long-term
groundwater use.
Proposed Water Supply Wells
There are numerous groundwater monitoring/test wells within the watershed that were installed
during the 1990s for a proposed landfill project. JFI has subsequently converted and tested two
wells, HG-21A and HG-60, for production well use. These existing landfill monitoring/test
wells were converted for use as water supply wells by enlarging the boreholes for the installation
of inner well casing.

Follow-up pumping tests conducted by Thing Drilling Company of Alpine, CA have
demonstrated short-term production rates of 60 gpm in HG-21A, and 100 gpm in HG-60. The
two wells have a total capacity of 160 gpm, approximately 256 AcFt per year. HG-31,
described by AECOM (2012)3 is also available for use with a reported capacity of 25 gpm.
Long-term well capacity rates may be less; however, additional wells such as HG-31 are
available within the water supply area (depicted in Figure 2). Approximate locations are
indicated in Figure 2 - specific location information is considered confidential by the Tribal
Government.
Operation of these two wells at an annual rate 165 AcFt/yr (the total project demand) would be at
approximately 64% of their measured short-term capacity.
Groundwater Demand and Potential Impact of Pumping
Current Groundwater Demand
The Site area is sparsely inhabited as a large portion of the southeastern Reservation is commercially
zoned and was reserved until recently for the construction of a regional landfill. The recent study
conducted by AECOM (2012) for a similarly-sized watershed supports that there are 12 residence
served by private wells within the watershed with an estimated demand of 6 AcFt/yr.

3

Groundwater Resource Evalua�on Shu’luuk Wind Project, Campo Reserva�on, Campo, San Diego County,
California. Dated December 2012. (AECOM, 2012) Contained within a Dra� Environmental Impact Statement
Prepared for the Campo Band of Mission Indians and the Southern California Agency Bureau of Indian Aﬀairs.
Prepared by: AECOM, 7807 Convoy Ct, Suite 200 San Diego, California 92111.
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ENVIRONMENTAL NAVIGATION SERVICES, INC.
Potential Impact of Pumping
Although the County of San Diego has no jurisdiction over land or groundwater use on the
Reservation, the County of San Diego’s Groundwater Ordinance and Guidelines for
Determining Significance – Groundwater Resources were used as guidelines for the Site
analyses4. The County Department of Planning and Land Use (DPLU) significance guidelines
were generally developed for application to the California Environmental Quality Act (CEQA).
There are two primary significance criteria to be addressed for the Site:
Criteria 1)
Will the short-term groundwater use cause the volume of water in groundwater storage drop to
less than 50% of the aquifer capacity based on the projected pumping rates?
Criteria 2)
Will groundwater use cause off-Reservation water levels to drop more than 5%, based on well
with 400 feet of water (in this case a 20 foot drop)?
In both cases the wellfield is conservatively assumed to operate for one year or less and pump
165 Acft of water.
Criteria 1 has been conservatively assessed using the water balance analysis described in
Attachment 2. A maximum annual use of 173 AcFt/yr has been determined to be not significant
for long-term pumping. A long-term aquifer water balance was calculated using the historical
rainfall record based on the rate of recharge from the soil, the amount of water that can be stored
in the aquifer, and the amount of water pumped from the aquifer on an annual basis. In any
given year the volume of water in the aquifer will vary depending on the relative recharge rate
and groundwater demand. If pumping demand is less than the recharge rate there is no change in
groundwater storage. Years with recharge in excess of the aquifer storage and groundwater use
lead to a condition where the excess recharge is rejected. Conversely, following periods of low
rainfall, continued depletion of groundwater from storage occurs. The overall results of the
long-term water balance calculation are shown in Figure 5 for the 1462-acre watershed. The
volume of water in storage decreases in years where the pumping rate exceeds recharge, but
never to less than 50% of the aquifer volume as mandated by the DPLU significance criteria.
The long-term pumping rate is a conservative standard when applied to a 2-year project.
Review of Table 1 demonstrates that the short-term demand represent a small percentage of the
overall aquifer storage, is less than the average annual recharge rate, and will be readily
replenished by rainfall recharge. A rate higher than 173 AcFt/yr could be supported under
Criteria 1 because this short-term water supply analysis differs from long-term sustainable water
supply evaluation, for example those done locally for the County of San Diego Department of
Planning and Land Use, in that it allows for short-term aquifer depletion provided that the water
will be replenished by recharge within a period of a few years.

4

Dated 3/19/2007 and available at: hƩp://www.sdcounty.ca.gov/pds/procguid.html#Groundwater
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ENVIRONMENTAL NAVIGATION SERVICES, INC.
Criteria 2 is addressed by examining the short-term impact of instantaneously pumping5 165
AcFt from the aquifer system without any offsetting rainfall recharge. Here the focus is on
potential off-Reservation water level impacts. (For reference the closest off-Reservation point is
1,250 feet from the wellfield as depicted in Figure 2.) Water levels will change proportionally
to the amount of groundwater storage, in this case water that is ultimately drained from the
overlying DG portion of the aquifer system. The water level declines are greatest at the
pumping wells, and form a ‘cone of depression’ where water levels changes diminish with
distance away from pumping wells.
A 20 foot drop in water level within weathered rock (DG) with a storage coefficient of 5%
corresponds to the pumping of one AcFt of water per acre. Thus for illustration if the pumpingrelated water level decline is evenly spread around an area being pumped, 165 acres would produce
165 AcFt with a less than significant 20-ft water level decrease absent any rainfall recharge. This is a
conservative approximation- the water levels within the cone of depression will be higher than 20
feet within the well field and less than 20 feet at the outer limits of the pumping influence.
Here the primary concern is whether significant water level decline (i.e greater than 20 feet) will
occur off-Reservation. The center of the wellfield area is approximately 2250 feet from the closest
Reservation Boundary (to the southwest as shown in Figure 2). Thus potential on-Reservation
pumping impacts could extend radially over an area of approximately 365 acres if a 2250 foot radius
is extended around the center of the wellfield. Pumping would be within the 110 acre wellfield area
shown in Figure 2 within the Campo Reservation where the extent of saturated DG ranges from
approximately 40 to 100 feet (see Figure 4). If the short-term demand of 165 acre-feet is combined
with one year of residential use (6 AcFt) a total of 171 AcFt would be withdrawn from an
approximately 365 acre area. Under this circumstance there would be an average water level drop of
9.4 feet over the area based on a 5% storage capacity, much less than the 20-ft significance criteria.
Again this is a conservative assessment as the water level changes rapidly decrease with distance.
In summary the proposed 165 AcFt short-term demand (171 AcFt when combined with existing use
and obtained in one year) is less than the 230 AcFt/yr annual rainfall, approximately 6% of the total
aquifer storage capacity, can be obtained from the Reservation with no significant off-Reservation
water level impacts, and is approximately the same as the long-term sustainable rate of 173 AcFt/yr.
Based on these findings no mitigation monitoring is necessary. ENSI (2008) did recommend a
monitoring program based on the considerations that the proposed project was to be implemented
over a 30-year period and included a landfill that would have created a large impermeable area
within the watershed and disrupt rainfall recharge.

5

The overall volume and poten�al oﬀ-Reserva�on impact of pumping is generally the same independent of the
produc�on rate for the unconned aquifer system.
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ENVIRONMENTAL NAVIGATION SERVICES, INC.
Table 1. Summary of Hydrologic Water Balance Calculations
Watershed Area
Groundwater Storage
(AcFt)

1,462 acres
2,559

Average Annual
Rainfall Rate
(1945 to 2012)
Average Annual
Recharge Rate
(1945 to 2012)
Long-term sustainable
pumping rate

14.58 inches/yr
1,776 Acft/yr in
watershed
230 AcFt/yr

Proposed Extraction
Rate and duration
One-year Extraction
Rate, Including
Existing Uses
Net Recharge
(Recharge - Pumping)

165 AcFt

Percentage of Storage
Used
(annual demand
absent rainfall
recharge)

173 AcFt/yr

171 AcFt/yr

+ 59 AcFt (1-year)
+ 283 AcFt (2-year)
6.4%
6.7%
6.8%

See Figure 2
2,193 AcFt in Decomposed Granite
(avg. saturated thickness of 30 feet)
366 from bedrock
(avg. saturated thickness of 500 feet)
See Attachment 2

See Attachment 2

Based on maximum extraction of 50% of
groundwater in storage, 1945 to 2012
(173 AcFt is 6.8% of total storage)
150 AcFt + 10%
Over a maximum of two years.
Includes 6 AcFt/yr existing use for 12
residences.
If all water obtained in one year,
or over two years
(including existing use of 6 AcFt/yr)
165 AcFt for project
171 AcFt for project and existing uses
173 AcFt based on 50% storage criterion
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Potential for Subsidence
Neither study discussed the potential for subsidence as it is generally not of concern because the
Site is located in crystalline rock terrain. As described in the Final EIR/EIS for the ECO
Substation project (page D.13.8): “The risk factors for groundwater withdrawal induced
subsidence—deep, extensive accumulation of soft, unconsolidated alluvial deposits and
compressible clay beds—are not present in the project area where groundwater extraction is
proposed (ECO Substation and Tule Wind project areas). The underlying rock units are granitic
hard rock in these areas, and the alluvial thickness is limited. The granitic rock aquifer is too
rigid to subside in response to water-level changes.”
Compliance with Laws
The water supply is located within the Campo Indian Reservation and not subject to County of
San Diego or State of California jurisdiction. It is subject to laws and regulations applicable to
the Campo Reservation. See attached letter (Attachment 4) that has been provided to JFI.

ENSI

POB 231026 Encinitas, CA

760 944-9576
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ENVIRONMENTAL NAVIGATION SERVICES, INC.

Conclusions
This summary report examines and supports the short-term pumping of 165 AcFt of water from a
1462 acre watershed with a storage capacity of 2559 AcFt. The amount of groundwater in
storage greatly exceeds the proposed short-term and existing demand where the proposed
demand is approximately 6% of total groundwater in the storage within the water supply area.
Rainfall recharge, here calculated to be 230 AcFt/yr on an average annual basis, exceeds the
short-term demand on an annual basis and will readily replenish the aquifer system. The shortterm demand is also less than the long-term sustainable demand of 173 AcFt/yr determined using
water balance calculations based on historical rainfall data.
If you have any further questions, please feel free to contact the undersigned.
Sincerely,

Jay W. Jones PG#4106
Environmental Navigation Services, Inc.
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Figure 1. Site Location Map
Figure 2. Study Area Map
Figure 3. Soils in the Watershed
Figure 4. Extent of Saturated DG in the Watershed
Figure 5. Long-term Water Balance, 1462-acre Watershed
Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.

ENSI

MM HYD-3 (from the October 2011 Final EIR/EIS)
Supplemental Water Balance Calculations
Supplemental Well and Test Logs, Wells MW-21A and HG-60
Letter to JFI from Muht-Hei, Inc.

POB 231026 Encinitas, CA

760 944-9576

8

1-139
Cont.

1-139
Cont.

1-139
Cont.

1-139
Cont.

Groundwater in Storage, Ac-ft

0

500

1,000

1,500

2,000

2,500

3,000

Year

Figure 5: SE Campo Water Balance
1462-acre Watershed, 2559 AcFt in storage
171 AcFt/yr pumping rate
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East County Substation/Tule Wind/Energia Sierra Juarez Gen-Tie Projects
D.12 WATER RESOURCES

MM HYD-3 Identification of sufficient water supply. Prior to construction, the applicant will
prepare comprehensive documentation that identifies one or more confirmed,
reliable water sources that when combined meet the project’s full water supply
construction needs. Documentation will consist of the following:
Preparation of a groundwater study. For well water that is to be used, the
applicant will commission a groundwater study by a qualified hydrogeologist to
assess the existing condition of the underlying groundwater/aquifer and all
existing wells (with owner’s permission) in the vicinity of proposed well
location/water sources. The groundwater study will evaluate aquifer properties
and aquifer storage. The groundwater study will estimate short- and long-term
well water supplies from each well proposed to be used, and documentation
indicating that each well is capable of producing the total amount of water to be
supplied for construction from each well. The groundwater study will estimate
short- and long-term impacts of the use of the well(s) on the local groundwater
production (short-term extraction for construction water and ongoing O&M
water), on all project wells, and on other wells in the project area. The
groundwater study will include an assessment of the potential for subsidence
brought on by project-related water use in the area. The applicant will provide
demonstration of compliance with all applicable laws and regulations and will
obtain a County of San Diego Major Use Permit for use of any proposed well
within the County’s jurisdiction prior to construction.
Documentation of Purchased Water Source(s). For water that is to be purchased
from one or more water/utility district(s), the applicant shall provide written
documentation from such district(s) indicating the total amount of water to be
provided and the timeframe that the water will be made available to the project.
(For possible water district sources, refer to project-specific mitigation measures
in the MMRP.)
Total confirmed water supplies from the combination of above documented
sources shall equal the total gallons of water needed through construction of
the project.
A water tank holding approximately 120,000 gallons of water would be maintained on the ECO
Substation site for use during O&M. The water would primarily be used for temporary landscape
irrigation, fire protection, and other standard facility uses. Monthly water use would range from
180 to 750 gallons of water, depending on the time of year and weather conditions. The water
would be obtained from permitted municipal sources, groundwater sources, or a combination of

October 2011

D.12-27

Final EIR/EIS
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Attachment 2

WATER BALANCE EVALUATION

The purpose of this attachment is to explain and present the water balance evaluation
conducted for the 1462 acre watershed within the southeast portion of the Campo Indian
Reservation. It is an update of the analysis presented in ENSI (2008) for a long-term
water supply to support a proposed landfill project. In this case a long-term (indefinite)
aquifer water balance was conducted and is presented as a conservative measure of the
potential impact of short-term (2-year) pumping. Although the County of San Diego has
no jurisdiction over land or groundwater use on the Reservation, the County of San Diego’s
Groundwater Ordinance and Guidelines for Determining Significance – Groundwater
Resources were used as guidelines1.
A summary of this analysis is provided in Table 2 after Section 1.3.
1.1
Introduction
This analysis of the long-term available water supply compares groundwater withdrawal
rates to the amount of groundwater remaining in storage after groundwater recharge is
calculated for the aquifer system based on historical rainfall data. The analysis is based
on a constant withdrawal rate. Many years the aquifer remains at or near full capacity
since the long-term withdrawal rate is a relatively small percentage of the total volume of
groundwater in storage and the average annual rainfall recharge rate is greater than the
long-term withdrawal rate.
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The extent of the aquifer for the water balance analysis (Figures 2 and 4, in summary
report) is based on a surface water watershed surrounding a central wellfield.
1.2
Methodology
The long-term available groundwater supply is primarily limited by rainfall recharge
rates and groundwater storage. The groundwater recharge rate is calculated for this
analysis using a monthly soil moisture balance methodology. The groundwater storage is
based on the interpretation of site-specific data. Incorporated into the analysis are
historical precipitation data (1945 to 2012), evapotranspiration rates, soil moisture
capacity, and surface water runoff rates.
Precipitation is either returned to the atmosphere as evapotranspiration, leaves as runoff,
or enters the subsurface as recharge. During years when recharge significantly exceeds
pumping, storage is exceeded and recharge is effectively rejected. Relative to the aquifer
water balance, this ‘excess recharge’ is implicitly incorporated within the conventional
water balance components of stream baseflow (surface discharges from the aquifer), and
net groundwater outflow from the watershed- both of which will increase during years
with high rainfall.

1

Dated 3/19/2007 and available at: http://www.sdcounty.ca.gov/pds/procguid.html#Groundwater

1

SE Campo Water Supply Evaluation Report

Attachment 2

Each of the water balance components are described in the following sections.
1.2.1 Groundwater Recharge
Groundwater recharge occurs across the entire watershed. The recharge rate is based on
rainfall, runoff, and areally- averaged soil properties.
Groundwater extraction for the Project will be limited to the wellfield area shown in
Figures 2 and 4, the water balance calculations reflect the concentration of pumping from
the 1,462 acre watershed.
Rainfall.
The historical rainfall record used for this analysis was obtained from the
Campo weather station, a site that has been in operation since the 1800s. The period of
record used in this analysis is between the years 1900 and 2013, with an emphasis on the
years since 1945. The historical data from Campo, CA are shown in Figure A.1. It is a
combination of data used by the DPLU to develop Figure 5, and rainfall data obtained for
the Campo, CA from the Western Regional Climate Center (www.wrcc.dri.edu) for
station number 041424. Review of the rainfall data shows that rainfall rates have
generally decreased since the mid-1940s in the area. Because the water supply should be
reliable under low rainfall conditions, the period of record since 1945 is viewed as the
most critical for this evaluation.
The County of San Diego DPLU rainfall map provides contours depicting the average
annual rainfall rates across the county and incorporates the effect of terrain and other
factors to extrapolate the rainfall station data. Figure A.2 shows the average annual
rainfall for the Project area. Comparison of the Campo rainfall with the rainfall map (for
1971 to 2001) shows that the average Campo rainfall is 15.26 inches per year whereas the
DPLU map indicates an average rainfall of approximately 15 to 18 inches per year.
While the DPLU map suggests a higher effective rainfall rate could be used for the site,
the Campo rainfall data have not been adjusted (i.e. increased) and are conservatively
used without revision for this analysis.
Evapotranspiration. The evapotranspiration rate is the rate that plants and soil lose
water to the atmosphere by normal plant respiration and soil drying. Climatic parameters
such as temperature, cloud cover, and wind strongly affect hydrologic conditions. The
overall effect of these parameters can be seen in the rate of evaporation and plant
transpiration (termed evapotranspiration, or ET). The ET rate used in this study is based
on a state-wide monitoring system known as CIMIS (www.cimis.water.ca.gov). The
California Irrigation Management Information System (CIMIS) is a program in the
Office of Water Use Efficiency (OWUE), California Department of Water Resources
(DWR) that manages a network of over 120 automated weather stations in the state of
California. CIMIS was developed in 1982 by the California Department of Water
Resource and the University of California at Davis to assist California’s irrigators to
manage their water resources efficiently. The ET data published by CIMIS for Zone 16
were used in this report. The annual reference ET rate for Zone 16 is 62.51 inches/yr.
For example, based on the reference ET rate, an irrigated turf will require over 5 Acft of
water per acre per year.

2
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Soil Types and Soil Moisture Capacity.
The soils within the watershed have
been mapped on an aerial photograph and classified by the US Department of Agriculture
as shown in Figure 3 in the summary report. The areas for each soil type in the
watershed were calculated using the mapping software provided by the USDA on their
website (http://websoilsurvey.nrcs.usda.gov). The hillsides of the watershed are
predominantly LcE2, La Posta rocky loamy coarse sand, with a relatively low water
retention and soil moisture capacity. The soils within the central drainage are mapped as
MvD, Mottsville loamy coarse sand. Table 1, below, summarizes the acreage of each of
the soil types in the watershed together with the typical soil thicknesses and the soil
moisture capacity for each soil type. A calculation of the average soil moisture capacity
was done based on the reported soil types. A soil moisture capacity of 2.4 inches is
judged to be a reasonable value for soils in the watershed.
Table 1. Soil Moisture Capacity for Soils in Watershed
Data source: Natural Resources Conservation Service (http://websoilsurvey.nrcs.usda.gov)

Upland/ Tributary Areas
KcC Kitchen Creek loamy coarse sand,
5 to 9 percent slopes
LaE2 La Posta loamy coarse sand,
5 to 30 percent slopes, eroded
LcE2 La Posta rocky loamy coarse sand,
5 to 30 percent slopes, eroded
ToE2 Tollhouse rocky coarse sandy loam,
5 to 30 percent slopes, eroded
ToG Tollhouse rocky coarse sandy loam,
30 to 65 percent slopes
Drainage Channel
MvD Mottsville loamy coarse sand,
9 to 15 percent slopes

Drainage Classes:

Max. Soil Calculated Water
Drainage Hydrologic SM Cap. Thickness SM Cap Capacity
(in.)
(in.)
Class Soil Group (in./in.)
(in.)

Acreage

pct

289.4

19.8%

SED

B

0.07

19.7

1.3%

SED

B

0.06

908.5

62.1%

SED

B

0.06

9.8

0.7%

SED

D

0.11

SED

D

54

3.78

4.90

29

1.74

1.80

27

1.62

1.70

16

1.76

1.80

1.76
2.10

1.80
2.40

114.9

7.9%

1342.3

92%

119.7

8.2%

119.7

8.2%

0.11

60
weighted avg:

4.20
4.20

4.20
4.20

1462.0

100%

overall weighted avg:

2.27

2.55

midpoint:

2.4

16
weighted avg:
ExD

A
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0.07

Excessively Drained (ExD)/ Somewhat Excessively Drained (SED) / Well-drained/ Moderately Well Drained
Somewhat Poorly Drained (SPD), Poorly Drained, Very Poorly Drained

Hydrologic soil groups are based on estimates of runoff potential.
Soils are assigned to one of four groups according to the rate of water infiltration when the soils are not protected by vegetation,
are thoroughly wet, and receive precipitation from long-duration storms.
The soils in the United States are assigned to four groups (A, B, C, and D) and three dual classes (A/D, B/D, and C/D). The groups are defined as follows:
Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet.
These consist mainly of deep, well drained to excessively drained sands or gravelly sands.
These soils have a high rate of water transmission.
Group B. Soils having a moderate infiltration rate when thoroughly wet.
These consist chiefly of moderately deep or deep, moderately well drained or well drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.
Group C. Soils having a slow infiltration rate when thoroughly wet.
These consist chiefly of soils having a layer that impedes the downward movement of water or soils of moderately fine texture or fine texture.
These soils have a slow rate of water transmission.
Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet.
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, soils that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious material. These soils have a very slow rate of water transmission.
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Soil Moisture Balance Recharge Calculations.
A soil moisture balance
methodology is used in this Report to determine the rate of groundwater recharge. The
overall water balance is determined on a monthly basis using historical rainfall data.
Each month that rainfall occurs, recharge will occur if the amount of rainfall exceeds the
soil moisture capacity, water lost to surface water runoff, and the amount of water
consumed by plants and lost to evaporation and plant transpiration (termed potential
evapotranspiration, or pET). Note that the pET rate in this case primarily accounts for
evaporation from soil since non-irrigated native plants tend to have very low ET rates.
The soil moisture balance equation written in terms of recharge for month i is given by:
Rechargei = ppti - runoffi - pETi - (SMi - SMi-1)
where:
ppt, is the rainfall in month i
pET, is the potential evapotranspiration rate in month i
SM, is the soil moisture in month i and previous month i-1
runoff, is the surface water runoff in month i as given by:
runoffi = ppti * pct * (SMi-1/SMcap)
where:
runoff, is the volume of runoff in month i
pct, the runoff coefficient,
is the assumed maximum percentage of rainfall runoff in month i
SM, is the soil moisture at the time of rainfall
(The antecedent moisture condition, previous month i-1)
SMcap, is the soil moisture capacity for the soil, a constant
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All values herein are expressed in inches. Volumes are calculated based upon the area of
consideration. An Excel spreadsheet developed for these calculations is included at the
end of this Attachment.
Recharge occurs when the precipitation exceeds runoff, evapotranspiration, and the soil
moisture capacity. Water can be stored in the soil at an amount up to the soil moisture
capacity. Each month the antecedent moisture condition is evaluated to determine if the
soil moisture capacity has already been met. If the soil is already at the soil moisture
capacity, and the next month’s rainfall exceeds the amount of water ‘lost’ by
evapotranspiration and runoff, recharge will be immediate. Runoff in the soil moisture
balance is calculated as a function of the preceding month’s soil moisture condition and is
a maximum when the soil is saturated. Here a runoff coefficient value of 20 percent is
used.
A long-term aquifer water balance is then calculated using the historical rainfall record
based on the rate of recharge from the soil, the amount of water that can be stored in the
aquifer, and the amount of water pumped from the aquifer on an annual basis. In any
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given year the volume of water in the aquifer will vary depending on the relative recharge
rate and groundwater demand. If there is no pumping demand, there is no change in
groundwater storage. Years with recharge in excess of the aquifer storage and
groundwater use lead to a condition where the excess recharge is rejected. Conversely,
following periods of low rainfall, continued depletion of groundwater from storage
occurs.
1.2.2 Groundwater in Storage
Groundwater occurs within the void space of the granitic rock that comprises the aquifer.
Within unweathered crystalline rock the void space occurs solely within rock fractures.
In decomposed granite (DG), the void space occurs in pore spaces created from the
weathering of minerals as well as from rock fractures. Fracture zones in the DG are
typically highly fractured and deeply weathered.
The groundwater storage capacity of the aquifer system is defined as the ratio of the
volume of water released from the aquifer to the volume of aquifer containing the water
when water is withdrawn from the aquifer under pumping conditions or as a result of a
decrease in water levels. The storage coefficient of an unconfined aquifer is termed the
specific yield; for a confined aquifer the value is termed the specific storage. The
fractured rock aquifer system may occur under a mix of confined and unconfined
conditions, depending upon the character and extent of fracturing within the rock. Here
the term storage coefficient is used to define the amount of extractable water available
within the aquifer.
Typically the storage capacity of unweathered crystalline rock is quite low and ranges
between 0.1 and 0.01 percent of the rock volume. A value of 0.01 percent (storage
coefficient, S = 1 x 10-4) is generally accepted for similar analyses of crystalline rock
with low fracture density, increasing to 0.1 percent (S= 1 x 10-3) for highly fractured
bedrock. Hydrologic test data obtained at the Project site, as summarized by Golder
(2008), generally support a higher storage coefficient of 0.05 because the crystalline rock
at the Project site is highly fractured and deeply weathered.
Weathered granite (DG) has a much higher storage capacity than unweathered granite
due to the development of intergranular porosity via mineral weathering. The DG is an
important element to the water balance and overall hydrology of this and similar
watersheds. The hydraulic properties of DG were well-summarized by Davis and
DeWiest (1966, p.320) where they note that “Effects of weathering may extend more
than 300 feet in regions of intense weathering. Depths of weathering of 5 to 50 feet,
however, are normally encountered. Hydrated minerals in weathered rock at the surface
will form loose aggregates which have porosities in excess of 35 percent. The porosity
decreases with depth to zones in which the original rock-forming minerals are only partly
altered.” They further state that the overall porosity is on the order of 2 to 10 percent at
depth.
A study by Tugrul (2004) examined in detail weathered rock, including granodiorite and
tested the rock for both total and effective porosities, and showed that the effective
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porosity (the porosity available for water flow) ranged from 3.5 to 9%. Extensive testing
of slightly to moderately weathered Oracle granite conducted by Jones (1983) compared
total porosity values measured from rock samples with downhole geophysical methods
and determined that overall porosity ranged from 2 to 6%, with the highest porosity
values corresponding to weathered/altered rock. A site-specific value of 6 to 8% was
derived from a streamtube analysis of recharge and water level data for the landfill site
provided in an unpublished 1997 BS Thesis by J.A. Crosby at San Diego State. Work
done by the USGS in nearby Descanso (Duell, 1994) and Lee Valleys (Kaehler and
Hsieh, 1994) for weathered rock within valleys indicated that specific yields of weathered
rock under pumping conditions are on the order of 1 to 3%.
The storage coefficient values will locally vary across the site as a function of the degree
of fracturing and weathering within the rock mass, so the values used herein represent
volume averages. A storage coefficient of 5% (0.05) is used for DG, and an intermediate
storage value of 0.05% (5 x 10-4) is used for the underlying rock in this Report. A value
of 5 percent is generally accepted for use in water supply studies locally reviewed and
approved by the County of San Diego Department of Planning and Land Use.
Figure 4 (in report) summarizes the DG aquifer system evaluation in terms of the extent
and thickness of saturated DG expected to occur in the watershed. The contour map is
based on data used in groundwater model prepared by Golder (2008).
DG Storage (2,193 Acft)
Based on analysis of Figure 4 an average saturated
thickness of 30 feet has been calculated. The 1,462 acre watershed area is calculated to
contain 2,193 Acft of water based on an average 5% storage coefficient.
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Bedrock Storage (366 Acft) The calculation of the amount of water in storage
within the unweathered rock assumes an average saturated thickness of 500 feet, an area
of 1,462 acres, and a storage coefficient of 0.05%. This evaluation assumes that wells up
to 500 feet below the water table (or below the DG/bedrock interface where DG occurs)
can be installed to provide groundwater from the underlying bedrock aquifer system.
Wells drilled in excess of 1,000 feet in depth are increasingly becoming common in the
area, so the assumed 500 foot saturated thickness for bedrock is conservative.
Combined Storage. The total volume of groundwater in storage is calculated to
be 2,559 Acft.
1.2.3 Long-term Groundwater Availability
Estimates of the amount of groundwater recharge were conducted using an Excel
spreadsheet that calculates the soil moisture balance (and recharge) on a monthly basis
between July 1900 and June 2013 using the equations explained in Section 3.2.1. The
analysis focuses on the period from 1945 to 2012. (The calculation methodology follows
that used by a FORTRAN program named Recharge2, written by Dr. David Huntley of
San Diego State University and generally accepted for similar projects by the DPLU).
The Excel spreadsheet printouts are included at the end of this Attachment.
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The basis for the analysis includes the following:
1) Historical rainfall data from the Campo, CA weather station and the DPLU
rainfall map.
2) Evapotranspiration rates obtained from CIMIS (climate zone 16).
3) Estimates of the groundwater storage of the DG and underlying crystalline rock.
4) Soils data obtained from the US Department of Agriculture. An area-weighted
average value of 2.4 inches is used for the soil moisture capacity in the water
balance calculations (see Table 1).
5) A general description and field review of the watershed.
The following assumptions were made for the watershed:
1) No significant volumes of groundwater flow are discharged as surface water flow
based on an absence of perennial surface water in the watershed.
The calculated change in groundwater storage is shown in Figure 5 (in the summary
report) based on a constant annual extraction rate of 173 Acft/yr. It is based on a 1,462acre watershed with a total storage capacity of approximately 2,559 Acft. The chart
depicts the effect of seasonal recharge and groundwater withdrawal on an annual basis.
It shows that there are multiple periods of approximately 5 years or more where demand
exceeded recharge and water is withdrawn from storage. “El Nino”-type rainfalls
occurred with well-above average rainfall and provided for complete recovery of the
aquifer system and are evident in the rainfall record (Figure A.1).
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The following observations can be made for the period of record from 1945 to 2012:
x

The average recharge rate, 230 AcFt/yr, exceeds the withdrawal rate of 173
AcFt/yr. Thus there are many years where the aquifer is fully recharged by
rainfall and no decrease in groundwater storage occurs due to pumping on an
annual basis.

x

The effect of pumping increases for years where recharge does not offset
groundwater use. During dry years water is derived from subsurface storage. On
average the aquifer remains at 81.8 percent effect of capacity.

1.3
Discussion
The methodology used in this report represents one approach to the evaluation of
groundwater recharge and storage and is the approach currently used by the County of
San Diego DPLU to examine the potential impact of pumping on groundwater-dependent
developments2. It is based on readily-available locally-valid data such as precipitation,
evapotranspiration, soil properties, and aquifer extent and thickness. It is recognized that
the calculation parameters may vary from those presented herein; however, the overall
approach was conservative to accommodate potential variability and uncertainty.
2

See for example: http://www.sdcounty.ca.gov/dplu/docs/GRWTR-Guidelines.pdf
located in: http://www.sdcounty.ca.gov/pds/procguid.html#Groundwater

7

SE Campo Water Supply Evaluation Report

Attachment 2

Table 2. Water Supply Summary
Component
Watershed Area
Proposed Wellfield
Groundwater Storage, Acft
(1062 acre sub-area)

Rainfall, 1945 to 2012
(Campo, CA)
Soil Moisture Capacity
Rainfall Recharge Rate, Avg Annual
Maximum Pumping Rate, not exceeding
50% of storage
Years with no net Groundwater Depletion
Annual Maximum Pumping Rate, as
percentage of Annual Recharge
Annual Maximum Pumping Rate, as
percentage of Annual Rainfall
Annual Maximum Pumping Rate, as
percentage of Groundwater Storage
Current estimated demand within the
watershed. 12 residences with assumed use
of 0.5 AcFt/yr

1,462 acres
Centrally located- see Figure 2 in text
2,559 Acft total:
2,193 in Decomposed Granite
(avg. saturated thickness of 30 feet)
366 from bedrock
(avg. saturated thickness of 500 feet)
14.58 inches/yr
1,776 Acft/yr in watershed
2.4 inches (Table 1)
230 Acft/yr
8.74% of annual rainfall
173 AcFt/yr
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19 of 66 years (29%)
75%
9.7%
6.8%
6 AcFt/yr
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Attachment 2

LIMITATIONS

This report evaluates changes in aquifer conditions related to the Project’s groundwater
demands. The evaluation uses a water balance methodology currently accepted by the
County of San Diego Department of Planning and Land Use for groundwater-dependent
projects, and also evaluates potential water level changes due to pumping. These
estimates, similar to all geologic and hydrologic measurements, are subject to
uncertainty. Water level observations and ongoing hydrological analyses during
pumping are required as part of the mitigation monitoring program to more precisely
assess the potential impact of groundwater pumping at the site.
This report does not guarantee, either explicitly or implicitly, that existing or future water
wells installed for the Project will provide sufficient quantity and quality of water.
Groundwater naturally high in total dissolved solids, radionuclides, or minerals such as
arsenic, iron, and sulfate occurs in granitic terrain and ongoing water quality testing is
required to assess the water obtained from the wellfield. Also, the results and findings of
this report are limited to historical conditions and do not preclude the potential for
drought conditions in excess of those observed between 1900 and 2012.
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RECHARGE CALCULATIONS: Soil Moisture Balance

ver. June11, 2013
Proposed Short-term Water Supply, SE Campo Indian Reservation

Rainfall Statistics (inches/yr)
maximum
33.9 (1992-1993)
minimum
4.5 (2001-2002)
average
16.4 14.58 ...total and since 1945
st dev
6.6
6.3 ...total and since 1945

Soil Parameters
2.4 Soil Moisture Capacity, smcap
0.2 Runoff Coefficient, roff

Indicates Input Variables
30 year avg (1971 to 2001)
DPLU Map Rainfall (15 to 18 in/yr)
Difference (increase)
Adjustment Factor

CIMIS 16: ET rate
CIMIS 9
CIMIS 16
Lake Morena Evap.

WATER YEAR ending
1901
Runoff
Soil Mo.
0.00
Recharge
1902
Runoff
Soil Mo.
0.00
Recharge
1903
Runoff
Soil Mo.
0.00
Recharge
1904
Runoff
Soil Mo.
0.00
Recharge
1905
Runoff
Soil Mo.
0.00
Recharge
1906
Runoff
Soil Mo.
0.00
Recharge
1907
Runoff
Soil Mo.
0.00
Recharge

15.3
16.5 avg
1.08
1.00 (rf)

Campo Evaporation and pET
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
June
9.30
8.37
6.30
4.34
2.40
1.55
1.55
2.52
4.03
5.70
7.75
8.70
7.44
6.82
5.70
4.03
2.70
1.86
2.17
2.80
4.03
5.10
5.89
6.60
9.30
8.37
6.30
4.34
2.40
1.55
1.55
2.52
4.03
5.70
7.75
8.70
8.82
6.39
2.39
2.29
2.80
6.29
2.20
1.70
2.40
4.40
6.10
7.30

July

Aug

Sept

Oct

0.61
0.00
0.00
0.00
2.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.59
0.00
0.00
0.00
0.25
0.00
0.00
0.00
2.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.47
0.00
0.00
0.00
0.64
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.02
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
2.46
0.00
0.00
0.00

Campo Rainfall: 1900- 2012 (water years, July to June)
Nov
Dec
Jan
Feb
Mar
Apr
May
0.43
0.00
0.00
0.00
2.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.85
0.00
2.40
1.05
3.23
0.00
0.83
0.00
0.25
0.00
0.00
0.00

0.23
0.00
0.00
0.00
3.04
0.00
1.49
0.00
0.00
0.00
0.00
0.00
1.82
0.00
0.27
0.00
1.12
0.22
1.97
0.00
7.15
0.49
2.40
3.54
0.12
0.00
0.00
0.00

4.28
0.00
2.40
0.33
1.85
0.23
1.79
0.00
0.41
0.00
0.00
0.00
4.32
0.10
2.40
0.54
2.98
0.49
2.40
0.51
5.24
1.05
2.40
2.64
4.21
0.00
2.40
0.26

4.72
0.94
2.40
1.26
4.93
0.74
2.40
1.06
2.68
0.00
0.16
0.00
11.94
2.39
2.40
7.03
3.69
0.74
2.40
0.43
1.67
0.33
1.55
0.00
4.90
0.98
2.40
1.40

4.00
0.80
2.37
0.00
2.30
0.46
0.67
0.00
4.19
0.06
0.32
0.00
6.87
1.37
2.40
1.47
10.20
2.04
2.40
4.13
3.91
0.51
1.43
0.00
1.91
0.38
0.28
0.00

1.33
0.26
0.00
0.00
3.23
0.18
0.00
0.00
0.49
0.01
0.00
0.00
0.92
0.18
0.00
0.00
1.60
0.32
0.00
0.00
0.25
0.03
0.00
0.00
0.71
0.02
0.00
0.00

0.07
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.52
0.00
0.00
0.00
2.53
0.00
0.00
0.00
0.70
0.00
0.00
0.00
0.41
0.00
0.00
0.00
1.01
0.00
0.00
0.00

total
62.51
55.14
62.51
53.07

Annual
Annual Runoff&
RF Total Rechge
by pct.
0.12
17.44 (inches) 17.44
0.00
2.01
12%
0.00
0.00
1.59
9%
0.00
20.00
20.00
0.00
1.61
8%
0.00
0.00
1.06
5%
0.00
8.79
8.79
0.00
0.07
1%
0.00
0.00
0.00
0%
0.00
31.61
31.61
0.00
4.04
13%
0.00
0.00
9.04
29%
0.00
27.07
27.07
0.00
3.81
14%
0.00
0.00
6.12
23%
0.26
25.42
25.42
0.00
2.41
9%
0.00
0.00
6.18
24%
0.00
15.57
15.57
0.00
1.38
9%
0.00
0.00
1.66
11%
June

runoff
recharge
runoff
recharge
runoff
recharge
runoff
recharge
runoff
recharge
runoff
recharge
runoff
recharge
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1908
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1909

1910

1911

1912
Runoff
1913
Runoff
SM param
Recharge
1914
Runoff
Soil Mo.
Recharge

0.00

1915
Runoff
Soil Mo.
Recharge

0.00

0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.44
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.15
0.00
0.36
0.00
-8.94
0.00
0.75
0.00
0.00
0.00
0.50
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
1.77
0.00
-6.60
0.00
0.00
0.00
0.00
0.00
0.35
0.00
0.00
0.00

0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-6.30
0.00
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.98
0.00
0.05
0.00
-4.29
0.00
0.88
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.77
0.00
0.00
0.00
3.44
0.00
1.04
0.00
1.12
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.92
0.00
2.39
0.00
-0.01
0.00
0.76
0.00
0.00
0.00
1.20
0.00
0.00
0.00

1.83
0.00
0.28
0.00
5.82
0.50
2.40
2.41
0.15
0.00
0.00
0.00
2.08
0.00
0.53
0.00
0.00
0.00
1.49
0.00
-0.06
0.00
3.99
0.00
2.40
0.04
3.40
0.00
1.85
0.00

8.41
0.20
2.40
4.54
4.93
0.99
2.40
2.39
4.65
0.00
2.40
0.70
0.64
0.03
0.00
0.00
2.75
0.00
5.85
0.00
4.30
1.90
6.36
1.27
2.40
3.54
20.44
3.15
2.40
15.19

5.43
1.09
2.40
1.82
0.66
0.13
0.54
0.00
5.70
1.14
2.40
2.04
0.00
0.00
0.00
0.00
5.27
0.53
4.07
0.81
3.95
0.74
4.47
0.89
2.40
1.06
0.90
0.18
0.78
0.00

4.05
0.81
2.40
0.00
2.25
0.10
0.00
0.00
1.40
0.28
0.00
0.00
10.67
0.00
2.40
4.24
1.90
0.38
0.92
0.18
-0.71
0.00
1.74
0.35
0.11
0.00
3.81
0.25
0.56
0.00

0.00
0.00
0.00
0.00
0.32
0.00
0.00
0.00
0.96
0.00
0.00
0.00
3.51
0.70
0.21
0.00
0.33
0.01
2.34
0.00
-3.36
0.00
1.50
0.01
0.00
0.00
0.19
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.52
0.03
0.00
0.00
0.13
0.00
0.78
0.00
-6.97
0.00
2.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.00
0.00
0.00
0.20
0.00
0.00
0.00
-8.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

22.87
2.09
6.37
17.42
1.72
4.80
20.44
1.42
2.74
19.07
0.76
4.24
12.83
0.91
20.02
1.00
2.64
23.23
2.53
4.63
30.79
3.59
15.19

22.87
9%
28%
17.42
10%
63%
28%
20.44
7%
80%
13%
19.07
4%
74%
22%
12.83
7%
20.02
5%

runoff
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
runoff

13% recharge
23.23
11%
runoff
69% ET bal
20% recharge
30.79
12%
runoff
39% ET bal
49% recharge
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1916
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1917

1918

1919

1920

1921

1922

1923

1924

1925

1926

1927
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1928

1929

1930

1931

1932

1933

1934

1935

1936

0.18
0.00
0.00
0.00
0.93
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.30
0.00
0.00
0.00
7.10
0.00
0.00
0.00
1.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.33
0.00
0.00
0.00

0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.17
0.00
0.00
0.00
0.15
0.00
0.00
0.00
1.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.29
0.00
0.00
0.00
2.55
0.00
0.00
0.00
0.92
0.00
0.00
0.00

0.43
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.15
0.00
0.00
0.00
0.35
0.00
0.00
0.00
0.25
0.00
0.00
0.00
1.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.28
0.00
0.00
0.00

0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.00
1.20
0.00
0.00
0.00
1.10
0.00
0.00
0.00
2.12
0.00
0.00
0.00
0.53
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.50
0.00
0.00
0.00
2.88
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.43
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
0.00
0.00
0.00
0.08
0.00
0.00
0.00
1.24
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.35
0.00
0.00
0.00
1.89
0.00
0.00
0.00
3.66
0.00
1.26
0.00
0.12
0.00
0.00
0.00
0.38
0.00
0.00
0.00
1.65
0.00
0.00
0.00
0.05
0.00
0.00
0.00
1.50
0.00
0.00
0.00
2.29
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.45
0.00
1.05
0.00
3.93
0.00
1.53
0.00
0.00
0.00
0.00
0.00
0.98
0.00
0.00
0.00
1.03
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.46
0.00
0.00
0.00

2.32
0.00
0.77
0.00
0.00
0.00
0.00
0.00
2.19
0.00
0.64
0.00
1.01
0.11
0.72
0.00
0.79
0.00
0.00
0.00
11.85
0.00
2.40
7.90
3.39
0.00
1.84
0.00
3.29
0.00
1.74
0.00
3.17
0.00
1.62
0.00
1.06
0.00
0.00
0.00
4.62
0.00
2.40
0.67
4.00
0.00
2.40
0.05
2.94
0.00
1.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.21
0.79
2.40
3.00
6.91
0.00
2.40
2.96
1.80
0.00
0.25
0.00
2.94
0.00
1.39
0.00
1.00
0.00
0.00
0.00
6.23
0.00
2.40
2.28

4.85
0.31
2.40
1.36
1.62
0.00
0.07
0.00
0.75
0.04
0.00
0.00
1.90
0.11
1.07
0.00
2.90
0.00
1.35
0.00
4.55
0.91
2.40
2.09
1.40
0.21
1.69
0.00
0.35
0.05
0.54
0.00
0.36
0.05
0.43
0.00
1.50
0.00
0.00
0.00
1.00
0.20
1.85
0.00
0.96
0.19
1.81
0.00
3.19
0.37
2.40
0.26
8.26
0.00
2.40
4.31
3.18
0.00
1.63
0.00
1.70
0.34
2.40
0.00
6.20
1.24
2.40
3.41
0.00
0.00
0.00
0.00
4.00
0.46
2.40
0.98
0.50
0.00
0.00
0.00
4.05
0.81
2.40
1.69

2.88
0.58
2.40
0.00
2.73
0.02
0.28
0.00
4.04
0.00
1.52
0.00
7.44
0.66
2.40
2.93
0.51
0.06
0.00
0.00
3.54
0.71
2.40
0.31
1.96
0.28
1.13
0.00
0.00
0.00
0.00
0.00
0.41
0.01
0.00
0.00
2.00
0.00
0.00
0.00
16.50
2.54
2.40
10.89
2.48
0.37
1.77
0.00
3.95
0.79
2.40
0.64
1.23
0.25
1.11
0.00
5.86
0.80
2.40
1.77
11.73
2.35
2.40
6.86
0.00
0.00
0.00
0.00
2.23
0.00
0.00
0.00
5.83
1.17
2.40
2.14
5.58
0.00
2.40
0.66
7.15
1.43
2.40
3.20

0.80
0.16
0.00
0.00
7.55
0.18
2.40
1.22
3.07
0.39
0.56
0.00
5.84
1.17
2.40
0.64
0.95
0.00
0.00
0.00
2.84
0.57
1.21
0.00
1.68
0.16
0.00
0.00
5.47
0.00
1.44
0.00
1.96
0.00
0.00
0.00
0.35
0.00
0.00
0.00
4.20
0.84
2.40
0.00
1.26
0.19
0.00
0.00
2.95
0.59
1.32
0.00
4.04
0.37
1.12
0.00
0.40
0.08
0.00
0.00
0.34
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.00
0.00
0.00
2.88
0.58
1.25
0.00
2.20
0.44
0.57
0.00
3.56
0.71
1.93
0.00

2.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.08
0.05
0.00
0.00
0.66
0.13
0.00
0.00
0.15
0.00
0.00
0.00
1.03
0.10
0.00
0.00
1.93
0.00
0.00
0.00
1.88
0.23
0.00
0.00
3.78
0.00
0.00
0.00
8.92
0.00
2.40
0.82
1.26
0.25
0.00
0.00
0.28
0.00
0.00
0.00
1.99
0.22
0.00
0.00
0.62
0.06
0.00
0.00
2.51
0.00
0.00
0.00
1.38
0.00
0.00
0.00
2.98
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.34
0.24
0.00
0.00
1.03
0.05
0.00
0.00
0.75
0.12
0.00
0.00

0.57
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.35
0.00
0.00
0.00
2.50
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.31
0.00
0.00
0.00
0.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.85
0.00
0.00
0.00
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.44
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16.52

16.52
1.05
1.36

13.66
0.19
1.22
16.56
0.48
0.00
22.98
2.18
3.57
10.17
0.06
0.00
33.41
2.29
10.30
21.36
0.65
0.00
15.71
0.28
0.00
12.51
0.06
0.00
19.31
0.00
0.82
30.42
3.84
11.56
12.35
0.75
0.05
16.45
1.97
0.90
22.75
0.68
4.31
17.36
0.88
1.77
26.20
3.55
9.86
18.17
1.24
6.37
6.49
0.00
0.00
22.30
2.45
3.12
13.58
0.49
0.66
25.24
3.07
7.17

6%
85%
8%
13.66
1%
90%
9%
16.56
3%
97%
0%
22.98
10%
75%
16%
10.17
1%
99%
0%
33.41
7%
62%
31%
21.36
3%
97%
0%
15.71
2%
98%
0%
12.51
1%
99%
0%
19.31
0%
96%
4%
30.42
13%
49%
38%
12.35
6%
94%
0%
16.45
12%
83%
5%
22.75
3%
78%
19%
17.36
5%
85%
10%
26.20
14%
49%
38%
18.17
7%
58%
35%
6.49
0%
100%
0%
22.30
11%
75%
14%
13.58
4%
92%
5%
25.24
12%
59%
28%

runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge

1-139
Cont.

1937
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1949

1950

1951

1952

1953

1954

1955

1956

1957

0.60
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.44
0.00
0.00
0.00
1.24
0.00
0.00
0.00
0.04
0.00
0.00
0.00
1.42
0.00
0.00
0.00
0.82
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.01
0.00
0.00
0.00
1.80
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.03
0.00
0.00
0.00
1.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.30
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.44
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.44
0.00
0.00
0.00
1.55
0.00
0.00
0.00
3.22
0.00
0.00
0.00
0.46
0.00
0.00
0.00
0.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.14
0.00
0.00
0.00
1.45
0.00
0.00
0.00
0.46
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
2.17
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.71
0.00
0.00
0.00
0.69
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.43
0.00
2.40
0.63
0.25
0.00
0.00
0.00
3.30
0.00
0.90
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.09
0.00
0.00
0.00
0.41
0.00
0.00
0.00
0.82
0.00
0.00
0.00
2.85
0.00
0.45
0.00
1.14
0.00
0.00
0.00
0.68
0.00
0.00
0.00
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84
0.00
0.00
0.00

1.68
0.00
0.13
0.00
5.54
0.00
2.40
1.59
0.68
0.00
0.00
0.00
6.81
0.00
2.40
2.86
3.04
0.00
1.49
0.00
1.56
0.00
0.01
0.00
4.99
0.00
2.40
1.04
0.89
0.18
1.74
0.00
5.91
0.00
2.40
1.96
1.91
0.14
1.26
0.00
2.79
0.00
1.24
0.00
2.56
0.00
1.01
0.00
2.42
0.00
0.87
0.00
0.34
0.00
0.00
0.00
7.19
0.00
2.40
3.24
3.13
0.12
2.03
0.00
0.18
0.00
0.00
0.00
0.75
0.00
0.00
0.00
1.77
0.00
0.22
0.00
0.40
0.00
0.00
0.00
1.34
0.00
0.00
0.00

1.95
0.02
0.53
0.00
2.90
0.58
2.40
0.77
2.49
0.00
0.94
0.00
1.29
0.26
2.14
0.00
1.40
0.17
1.34
0.00
5.85
0.00
2.40
1.91
1.67
0.33
2.40
0.00
0.79
0.11
0.98
0.00
0.96
0.19
1.81
0.00
0.46
0.05
0.17
0.00
0.07
0.01
0.00
0.00
4.33
0.36
2.40
1.03
2.74
0.20
2.06
0.00
4.00
0.00
2.40
0.05
5.05
1.01
2.40
2.49
1.04
0.18
1.52
0.00
4.89
0.00
2.40
0.94
3.85
0.00
2.30
0.00
1.70
0.03
0.37
0.00
7.05
0.00
2.40
3.10
0.72
0.00
0.00
0.00

4.79
0.21
2.40
0.19
3.42
0.68
2.40
0.22
4.22
0.33
2.40
0.00
3.62
0.65
2.40
0.19
2.58
0.29
1.40
0.00
1.95
0.39
1.83
0.00
8.11
1.62
2.40
3.97
1.73
0.14
0.19
0.00
1.01
0.15
0.30
0.00
0.32
0.00
0.00
0.00
1.96
0.00
0.00
0.00
2.24
0.45
2.12
0.00
1.19
0.20
0.73
0.00
1.39
0.28
1.27
0.00
0.95
0.19
0.83
0.00
1.05
0.13
0.05
0.00
2.49
0.50
2.37
0.00
1.23
0.24
1.01
0.00
1.75
0.05
0.00
0.00
0.78
0.16
0.66
0.00
5.23
0.00
2.40
0.31

6.32
1.26
2.40
1.03
1.85
0.37
0.22
0.00
0.31
0.06
0.00
0.00
5.65
1.13
2.40
0.49
2.04
0.24
0.00
0.00
2.79
0.43
0.59
0.00
1.40
0.28
0.00
0.00
5.23
0.08
1.39
0.00
2.18
0.05
0.00
0.00
0.42
0.00
0.00
0.00
2.32
0.00
0.00
0.00
1.39
0.25
0.00
0.00
1.68
0.10
0.00
0.00
1.12
0.12
0.00
0.00
8.40
0.58
2.40
2.22
2.28
0.01
0.00
0.00
6.45
1.27
2.40
1.12
0.68
0.06
0.00
0.00
0.00
0.00
0.00
0.00
1.57
0.09
0.00
0.00
6.55
1.31
2.40
1.21

1.08
0.22
0.00
0.00
0.73
0.01
0.00
0.00
2.72
0.00
0.00
0.00
5.00
1.00
1.70
0.00
1.70
0.00
0.00
0.00
2.43
0.12
0.00
0.00
1.11
0.00
0.00
0.00
0.55
0.06
0.00
0.00
0.50
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.21
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.48
0.00
0.00
0.00
3.57
0.00
0.00
0.00
1.62
0.32
0.00
0.00
1.24
0.00
0.00
0.00
0.16
0.03
0.00
0.00
0.52
0.00
0.00
0.00
2.36
0.00
0.00
0.00
1.09
0.00
0.00
0.00
4.90
0.98
1.60
0.00

0.16
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.21
0.00
0.00
0.00
0.73
0.10
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.45
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.41
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.49
0.00
0.00
0.00
0.18
0.00
0.00
0.00
1.95
0.00
0.00
0.00
0.45
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.60
0.08
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.09
0.00
0.00
0.00

16.58
1.71
1.21
14.81
1.65
2.58
17.43
0.39
0.00
25.58
3.14
3.54
15.91
0.70
0.00
15.25
0.94
1.91
18.72
2.24
5.01
14.76
0.58
0.63
12.94
0.40
1.96
9.29
0.20
0.00
9.22
0.01
0.00
12.36
1.06
1.03
10.38
0.51
0.00
11.42
0.40
0.05
26.91
2.11
7.95
13.33
0.44
0.00
15.59
1.80
2.06
11.24
0.29
0.00
11.89
0.09
0.00
14.49
0.24
3.10
23.54
2.37
1.52

16.58
10%
82%
7%
14.81
11%
71%
17%
17.43
2%
98%
0%
25.58
12%
74%
14%
15.91
4%
96%
0%
15.25
6%
81%
12%
18.72
12%
61%
27%
14.76
4%
92%
4%
12.94
3%
82%
15%
9.29
2%
98%
0%
9.22
0%
100%
0%
12.36
9%
83%
8%
10.38
5%
95%
0%
11.42
3%
96%
0%
26.91
8%
63%
30%
13.33
3%
97%
0%
15.59
12%
75%
13%
11.24
3%
97%
0%
11.89
1%
99%
0%
14.49
2%
77%
21%
23.54
10%
83%
6%

runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
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Cont.

1958
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1970

1971

1972

1973

1974

1975

1976

1977

1978

1.40
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.36
0.00
0.00
0.00
0.39
0.00
0.00
0.00
0.34
0.00
0.00
0.00
1.88
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.28
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.81
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.19
0.00
0.00
0.00
0.49
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.66
0.00
0.00
0.00
1.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.30
0.00
0.00
0.00
0.34
0.00
0.00
0.00
1.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.45
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.31
0.00
0.00
0.00
0.18
0.00
0.00
0.00
2.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.16
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.50
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.37
0.00
0.00
0.00
0.07
0.00
0.00
0.00
1.35
0.00
0.00
0.00
0.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.12
0.00
0.00
0.00
1.18
0.00
0.00
0.00
1.87
0.00
0.00
0.00
0.05
0.00
0.00
0.00
2.32
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.88
0.00
0.00
0.00
0.06
0.00
0.00
0.00

0.80
0.00
0.00
0.00
0.13
0.00
0.00
0.00
1.67
0.00
0.00
0.00
0.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.77
0.00
0.00
0.00
1.88
0.00
0.00
0.00
9.03
0.00
2.40
4.23
0.83
0.00
0.00
0.00
3.65
0.00
1.25
0.00
0.72
0.00
0.00
0.00
1.85
0.00
0.00
0.00
1.28
0.00
0.00
0.00
0.05
0.00
0.00
0.00
2.60
0.00
0.20
0.00
1.69
0.00
0.00
0.00
0.39
0.00
0.00
0.00
2.15
0.00
0.00
0.00
1.02
0.00
0.00
0.00
0.25
0.00
0.00
0.00
3.05
0.00
0.65
0.00

0.09
0.00
0.00
0.00
2.93
0.00
1.38
0.00
0.07
0.00
0.00
0.00
2.08
0.00
0.53
0.00
0.65
0.00
0.00
0.00
0.31
0.00
0.00
0.00
1.83
0.00
0.28
0.00
4.31
0.86
2.40
1.90
7.00
0.00
2.40
3.05
4.23
0.44
2.40
1.09
1.66
0.00
0.11
0.00
0.26
0.00
0.00
0.00
2.66
0.00
1.11
0.00
3.60
0.00
2.05
0.00
2.55
0.04
1.20
0.00
0.11
0.00
0.00
0.00
1.24
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.76
0.00
0.00
0.00
1.90
0.00
0.35
0.00
4.45
0.24
2.40
0.91

1.12
0.00
0.00
0.00
2.97
0.34
2.40
0.06
1.09
0.00
0.00
0.00
3.61
0.16
2.40
0.03
0.42
0.00
0.00
0.00
2.12
0.00
0.57
0.00
0.80
0.02
0.00
0.00
1.35
0.27
2.20
0.00
1.42
0.28
2.27
0.00
0.58
0.12
1.43
0.00
8.30
0.08
2.40
4.38
0.85
0.00
0.00
0.00
1.12
0.10
0.68
0.00
0.00
0.00
0.50
0.00
1.70
0.17
1.35
0.00
4.29
0.00
2.40
0.34
0.40
0.00
0.00
0.00
0.07
0.00
0.00
0.00
3.10
0.00
1.55
0.00
7.79
0.22
2.40
3.96
3.99
0.80
2.40
1.64

5.61
0.00
2.40
0.69
4.10
0.82
2.40
0.76
0.16
0.00
0.00
0.00
4.53
0.91
2.40
1.10
3.03
0.00
0.51
0.00
1.34
0.06
0.00
0.00
0.00
0.00
0.00
0.00
1.40
0.26
1.08
0.00
0.00
0.00
0.00
0.00
0.73
0.09
0.00
0.00
5.67
1.13
2.40
2.02
0.96
0.00
0.00
0.00
1.22
0.07
0.00
0.00
0.18
0.01
0.00
0.00
3.13
0.35
1.96
0.00
0.07
0.01
0.00
0.00
1.02
0.00
0.00
0.00
5.47
0.00
2.40
0.55
0.35
0.05
0.00
0.00
5.38
1.08
2.40
1.78
1.95
0.39
1.83
0.00

0.00
0.00
0.00
0.00
0.45
0.09
0.00
0.00
2.28
0.00
0.00
0.00
2.12
0.42
0.49
0.00
1.72
0.07
0.00
0.00
3.22
0.00
0.00
0.00
1.20
0.00
0.00
0.00
1.16
0.10
0.00
0.00
1.03
0.00
0.00
0.00
2.19
0.00
0.00
0.00
1.96
0.39
0.33
0.00
3.95
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.24
0.86
2.40
0.00
1.24
0.00
0.00
0.00
3.40
0.00
0.00
0.00
1.81
0.36
0.18
0.00
0.85
0.00
0.00
0.00
5.45
1.09
2.40
0.33
4.88
0.74
2.40
0.00

0.17
0.00
0.00
0.00
1.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.86
0.00
0.00
0.00
0.95
0.00
0.00
0.00
6.03
0.00
0.33
0.00
0.05
0.00
0.00
0.00
3.54
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.10
0.00
0.00
0.00
1.18
0.00
0.00
0.00
1.46
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.29
0.06
0.00
0.00
0.24
0.00
0.00
0.00
1.58
0.00
0.00
0.00
1.85
0.03
0.00
0.00
0.19
0.00
0.00
0.00
1.48
0.30
0.00
0.00
0.03
0.01
0.00
0.00

0.14
0.00
0.00
0.00
0.49
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.48
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.06
0.00
0.00
0.00
1.15
0.00
0.00
0.00
0.53
0.00
0.00
0.00
0.19
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.44

10.44
0.00
0.69

14.05
1.25
0.82
7.24
0.00
0.00
15.11
1.49
1.13
7.88
0.07
0.00
14.81
0.06
0.00
12.28
0.02
0.00
18.08
1.49
6.13
15.60
0.28
3.05
13.37
0.64
1.09
20.95
1.60
6.40
9.31
0.00
0.00
11.70
0.17
0.00
7.02
0.01
0.00
17.65
1.48
0.00
7.94
0.01
0.34
12.30
0.00
0.00
12.38
0.39
0.55
11.12
0.05
0.00
24.84
2.69
6.08
18.77
2.18
2.55

0%
93%
7%
14.05
9%
85%
6%
7.24
0%
100%
0%
15.11
10%
83%
8%
7.88
1%
99%
0%
14.81
0%
100%
0%
12.28
0%
100%
0%
18.08
8%
58%
34%
15.60
2%
79%
20%
13.37
5%
87%
8%
20.95
8%
62%
31%
9.31
0%
100%
0%
11.70
1%
99%
0%
7.02
0%
100%
0%
17.65
8%
92%
0%
7.94
0%
96%
4%
12.30
0%
100%
0%
12.38
3%
92%
4%
11.12
0%
100%
0%
24.84
11%
65%
24%
18.77
12%
75%
14%

runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
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Cont.

1979
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

1991

1992

1993

1994

1995

1996

1997

1998

1999

0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.01
0.00
0.00
0.00
1.51
0.00
0.00
0.00
1.74
0.00
0.00
0.00
0.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.62
0.00
0.00
0.00
0.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.12
0.00
0.00
0.00

0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.56
0.00
0.00
0.00
4.05
0.00
0.00
0.00
2.29
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.65
0.00
0.00
0.00
1.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.22
0.00
0.00
0.00
0.64
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.31
0.00
0.00
0.00
0.37
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.33
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.62
0.00
0.00
0.00
0.35
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.03
0.00
0.00
0.00
1.93
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.14
0.00
0.00
0.00

0.82
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.19
0.00
0.00
0.00
0.13
0.00
0.00
0.00
1.16
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.69
0.00
0.00
0.00
2.12
0.00
0.00
0.00
3.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.36
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.58
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.56
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.35
0.00
0.00
0.00
4.42
0.00
2.02
0.00
2.45
0.00
0.05
0.00
1.43
0.00
0.00
0.00
4.53
0.00
2.13
0.00
0.57
0.00
0.00
0.00
2.48
0.00
0.08
0.00
1.08
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.06
0.00
0.00
0.00
1.49
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.92
0.00
0.00
0.00
1.74
0.00
0.00
0.00
1.17
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.69
0.00
0.00
0.00
0.54
0.00
0.00
0.00
0.03
0.00
0.00
0.00
3.44
0.58
2.40
0.93
3.20
0.01
1.70
0.00
4.25
0.00
2.40
0.30
1.76
0.31
2.34
0.00
0.72
0.00
0.00
0.00
1.82
0.01
0.35
0.00
2.12
0.00
0.57
0.00
0.29
0.00
0.00
0.00
1.30
0.00
0.00
0.00
2.83
0.00
1.28
0.00
4.04
0.00
2.40
0.09
1.16
0.00
0.00
0.00
0.97
0.00
0.00
0.00
0.57
0.00
0.00
0.00
1.07
0.00
0.00
0.00
4.21
0.00
2.40
0.26
1.42
0.00
0.00
0.00
0.21
0.00
0.00
0.00

11.82
0.00
2.40
7.87
0.91
0.00
0.00
0.00
5.04
0.00
2.40
1.09
2.23
0.45
2.40
0.23
0.12
0.02
0.27
0.00
0.26
0.05
1.11
0.00
0.75
0.15
1.54
0.00
1.66
0.00
0.11
0.00
3.49
0.10
2.29
0.00
1.05
0.05
0.07
0.00
3.06
0.00
1.51
0.00
1.35
0.00
0.00
0.00
3.24
0.35
2.40
0.22
18.61
3.72
2.40
13.34
1.70
0.00
0.15
0.00
10.12
0.00
2.40
6.17
1.54
0.00
0.00
0.00
4.33
0.00
2.40
0.38
1.60
0.32
2.40
0.00
1.66
0.00
0.11
0.00
0.75
0.00
0.00
0.00

8.82
1.76
2.40
4.54
2.64
0.00
0.12
0.00
2.15
0.43
2.03
0.00
4.82
0.96
2.40
1.34
0.00
0.00
0.00
0.00
1.59
0.15
0.18
0.00
3.53
0.45
2.40
0.00
2.55
0.02
0.14
0.00
1.93
0.37
1.70
0.00
1.18
0.01
0.00
0.00
1.78
0.22
0.77
0.00
2.23
0.00
0.00
0.00
5.05
1.01
2.40
1.52
6.51
1.30
2.40
2.69
4.14
0.05
1.77
0.00
3.28
0.66
2.40
0.10
3.20
0.00
0.68
0.00
1.53
0.31
1.41
0.00
10.37
2.07
2.40
5.78
0.83
0.01
0.00
0.00
4.20
0.00
1.68
0.00

3.72
0.74
2.09
0.00
4.22
0.04
0.31
0.00
4.30
0.73
2.30
0.00
9.78
1.96
2.40
3.79
0.04
0.00
0.00
0.00
1.46
0.02
0.00
0.00
3.47
0.69
1.84
0.00
2.58
0.03
0.00
0.00
0.00
0.00
0.00
0.00
1.65
0.00
0.00
0.00
0.70
0.04
0.00
0.00
12.18
0.00
2.40
5.75
4.94
0.99
2.40
0.00
1.53
0.31
0.00
0.00
3.14
0.46
0.88
0.00
6.63
1.33
2.40
1.27
2.76
0.16
0.00
0.00
0.02
0.00
0.00
0.00
4.40
0.88
2.40
0.00
0.62
0.00
0.00
0.00
1.47
0.21
0.00
0.00

1.87
0.33
0.00
0.00
0.80
0.02
0.00
0.00
0.82
0.16
0.00
0.00
2.23
0.45
0.00
0.00
0.24
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.28
0.04
0.00
0.00
0.31
0.00
0.00
0.00
2.48
0.00
0.00
0.00
0.21
0.00
0.00
0.00
0.99
0.00
0.00
0.00
0.05
0.01
0.00
0.00
0.68
0.14
0.00
0.00
0.00
0.00
0.00
0.00
1.35
0.10
0.00
0.00
1.26
0.25
0.00
0.00
0.53
0.00
0.00
0.00
0.22
0.00
0.00
0.00
2.35
0.47
0.00
0.00
3.31
0.00
0.00
0.00
0.46
0.00
0.00
0.00

0.80
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.36
0.00
0.00
0.00
0.13
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.17
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.46
0.00
0.00
0.00
0.21
0.00
0.00
0.00

29.00
2.83
12.41
10.04
0.06
0.00
14.39
1.31
1.09
28.50
4.39
6.29
12.50
0.03
0.00
14.04
0.22
0.30
17.10
1.65
0.00
12.33
0.05
0.00
16.83
0.48
0.00
9.09
0.06
0.00
7.83
0.27
0.00
18.62
0.01
5.75
18.83
2.48
1.74
33.92
5.33
16.12
13.28
0.61
0.00
25.93
2.23
7.55
9.73
0.16
0.00
9.86
0.31
0.38
28.12
3.74
6.04
10.01
0.01
0.00
7.59
0.21
0.00

29.00
10%
47%
43%
10.04
1%
99%
0%
14.39
9%
83%
8%
28.50
15%
63%
22%
12.50
0%
100%
0%
14.04
2%
96%
2%
17.10
10%
90%
0%
12.33
0%
100%
0%
16.83
3%
97%
0%
9.09
1%
99%
0%
7.83
3%
97%
0%
18.62
0%
69%
31%
18.83
13%
78%
9%
33.92
16%
37%
48%
13.28
5%
95%
0%
25.93
9%
62%
29%
9.73
2%
98%
0%
9.86
3%
93%
4%
28.12
13%
65%
21%
10.01
0%
100%
0%
7.59
3%
97%
0%

runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
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2000
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011
Runoff
Soil Mo.
Recharge

0.00

Runoff
Soil Mo.
Recharge

0.00

2012

0.00
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.19
0.00
0.00
0.00
1.93
0.00
0.00
0.00
0.14
0.00
0.00
0.00
0.47
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.39
0.00
0.00
0.00

0.13
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
1.49
0.00
0.00
0.00
0.01
0.00
0.00
0.00
2.53
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0
0.00
0.00
0.00
1.35
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
1.28
0.00
0.00
0.00
0.67
0.00
0.00
0.00

0.30
0.00
0.00
0.00
0.24
0.00
0.00
0.00
1.16
0.00
0.00
0.00
0.38
0.00
0.00
0.00
0
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.59
0.00
0.00
0.00

0.65
0.00
0.00
0.00
0
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0
0.00
0.00
0.00
8.59
0.00
2.40
1.85
0.62
0.00
0.00
0.00
0.36
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0
0.00
0.00
0.00
0.03
0.00
0.00
0.00
3.22
0.00
0.00
0.00
0.64
0.00
0.00
0.00
0.37
0.00
0.00
0.00

0.39
0.00
0.00
0.00
1.11
0.00
0.00
0.00
1.04
0.00
0.00
0.00
0.55
0.00
0.00
0.00
1.08
0.22
1.08
0.00
0.11
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.32
0.00
0.00
0.00
1.8
0.00
0.00
0.00
0.7
0.00
0.00
0.00
1.19
0.00
0.00
0.00
3.39
0.00
0.99
0.00
0.59
0.00
0.00
0.00

0.04
0.00
0.00
0.00
1.02
0.00
0.00
0.00
1.86
0.00
0.31
0.00
1.26
0.00
0.00
0.00
4.74
0.43
2.40
1.44
0
0.00
0.00
0.00
1.19
0.00
0.00
0.00
2.68
0.00
1.13
0.00
6.2
0.00
2.40
2.25
4.86
0.00
2.40
0.91
8.22
0.00
2.40
4.27
1.62
0.13
1.06
0.00
2.74
0.00
1.19
0.00

2.49
0.00
0.94
0.00
0.4
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.68
0.00
0.00
0.00
5.17
1.03
2.40
2.59
0.99
0.00
0.00
0.00
0.75
0.00
0.00
0.00
7.29
0.69
2.40
3.78
0.2
0.04
1.05
0.00
6.6
1.32
2.40
3.73
0.24
0.05
1.09
0.00
0.73
0.06
0.24
0.00
2.28
0.23
1.92
0.00

3.28
0.26
1.70
0.00
0.12
0.00
0.00
0.00
4.09
0.00
1.57
0.00
4.45
0.00
1.93
0.00
4.89
0.98
2.40
1.39
1.3
0.00
0.00
0.00
3.08
0.00
0.56
0.00
2.45
0.49
2.33
0.00
3.7
0.32
2.23
0.00
5.13
1.03
2.40
1.58
4.93
0.45
2.40
0.65
2.01
0.04
0.00
0.00
1.52
0.24
0.92
0.00

0 RF data missing (calculations underestimate total)

1.36
0.19
0.00
0.00
1.12
0.00
0.00
0.00
2.2
0.29
0.00
0.00
0.66
0.11
0.00
0.00
1.6
0.32
0.00
0.00
0
0.00
0.00
0.00
0.22
0.01
0.00
0.00
0.38
0.07
0.00
0.00
0.09
0.02
0.00
0.00
1.37
0.27
0.00
0.00
1.64
0.33
0.01
0.00
2.88
0.00
0.00
0.00
1.78
0.14
0.00
0.00

0.97
0.00
0.00
0.00
0.39
0.00
0.00
0.00
1.55
0.00
0.00
0.00
1.34
0.00
0.00
0.00
0.58
0.00
0.00
0.00
2.25
0.00
0.00
0.00
0.77
0.00
0.00
0.00
0
0.00
0.00
0.00
0.24
0.00
0.00
0.00
2.35
0.00
0.00
0.00
0.39
0.00
0.00
0.00
2.85
0.00
0.00
0.00
0
0.00
0.00
0.00

0.01
0.00
0.00
0.00
0
0.00
0.00
0.00
0.91
0.00
0.00
0.00
0
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0.72
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0

9.62
0.45
0.00
4.52

0.00
0.00
0.00
0

0.00
0.00
13.21

0.00
0.00
0.00
0

0.29
0.00
12.74

0.00
0.00
0.00
0
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00
0
0.00
0.00
0.00

0.11
0.00
26.84
2.97
7.27
8.66
0.00
0.00
7.20
0.01
0.00
13.69
1.25
3.78
13.61
0.38
2.25
21.07
2.62
6.22
20.70
0.82
4.92
15.84
0.24
0.00
10.93
0.61
0.00

9.62
5%
95%
0%
4.52
0%
100%
0%
13.21
2%
98%
0%
12.74
1%
99%
0%
26.84
11%
62%
27%
8.66
0%
100%
0%
7.20
0%
100%
0%
13.69
9%
63%
28%
13.61
3%
81%
17%
21.07
12%
58%
30%
20.70
4%
72%
24%
15.84
2%
98%
0%
10.93
6%
94%
0%

runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
runoff
ET bal
recharge
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RECHARGE CALCULATIONS: Annual Recharge, Aquifer Storage, and Groundwater Use
SM capacity
runoff coeff.
storage DG
DG aq area
storage frx
WS aq area
DG sat_depth
Eff. capacity
pumping rate

lowest remaining aquifer vol
1945 to 2007
average aquifer volume
DG storage
Rock storage

2.40 inches
0.20 %
0.05
1462.00
0.0005
1462.00
30.00
1279.25
173.00

input variables
20.00 %
5.00 percent effective porosity

acres
0.05 percent effective porosity (500 ft deep)
acres
feet
14.58 Avg Rainfall, inches
Available Ac-ft (50% allowed)
1777 Avg Rainfall, Acft
Ac-ft/yr
107 in gpm (24 hr/day)
9.7% Pumping, as % of rainfall
154,434 gallons per day

4 Ac-ft
1283 of total

In 1976...(based on 50% of total)
50% percent

2092 Acft

81.8% avg percent

2193 total, Acft
366 total, Acft
2559 total

1097 "allowed per SD Co DPLU"
183 "allowed per SD Co DPLU"
1279 50% of total capacity (cap)

Initial Aquifer Volume at beginning of calc. period
Recharge Rate
1945 to 2012

8.74% as % of RF
230
AcFt/yr

Annual Recharge
YEAR
1901
1902
1903
1904
1905
1906
1907
1908

RF
17.44
20.00
8.79
31.61
27.07
25.42
15.57
22.87

1279 full (calculations based on 50% of total aquifer volume)

inches

pct of RF

Acft

1.59
1.06
0.00
9.04
6.12
6.18
1.66
6.37

9.1%
5.3%
0.0%
28.6%
22.6%
24.3%
10.7%
27.8%

193.23
129.70
0.00
1101.47
745.96
752.62
202.24
775.81

Net
-pump'g
20.23
-43.30
-173.00
928.47
572.96
579.62
29.24
602.81

Start
aquifer
volume

End
aquifer
volume
(w/pumping)

Acft
1279.25
1279.25
1235.95
1062.95
1279.25
1279.25
1279.25
1279.25

Acft
1279.25
1235.95
1062.95
1279.25
1279.25
1279.25
1279.25
1279.25

Net Recharge to Aquifer
(water rejected if aquifer is a maximum volume)
In
Rej'd
Rej'd
Acft
Acft
pct
173.00
20.23
10%
129.70
0.00
0%
0.00
0.00
0%
389.30
712.18
65%
173.00
572.96
77%
173.00
579.62
77%
173.00
29.24
14%
173.00
602.81
78%
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1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959

17.42
20.44
19.07
12.83
20.02
23.23
30.79
16.52
13.66
16.56
22.98
10.17
33.41
21.36
15.71
12.51
19.31
30.42
12.35
16.45
22.75
17.36
26.20
18.17
6.49
22.30
13.58
25.24
16.58
14.81
17.43
25.58
15.91
15.25
18.72
14.76
12.94
9.29
9.22
12.36
10.38
11.42
26.91
13.33
15.59
11.24
11.89
14.49
23.54
10.44
14.05

4.80
2.74
4.24
1.02
2.64
4.63
15.19
1.36
1.22
0.00
3.57
0.00
10.30
0.00
0.00
0.00
0.82
11.56
0.05
0.90
4.31
1.77
9.86
6.37
0.00
3.12
0.66
7.17
1.21
2.58
0.00
3.54
0.00
1.91
5.01
0.63
1.96
0.00
0.00
1.03
0.00
0.05
7.95
0.00
2.06
0.00
0.00
3.10
1.52
0.69
0.82

27.6%
13.4%
22.2%
8.0%
13.2%
19.9%
49.3%
8.2%
9.0%
0.0%
15.5%
0.0%
30.8%
0.0%
0.0%
0.0%
4.2%
38.0%
0.4%
5.5%
18.9%
10.2%
37.6%
35.1%
0.0%
14.0%
4.9%
28.4%
7.3%
17.4%
0.0%
13.9%
0.0%
12.5%
26.8%
4.3%
15.1%
0.0%
0.0%
8.3%
0.0%
0.4%
29.5%
0.0%
13.2%
0.0%
0.0%
21.4%
6.5%
6.6%
5.8%

584.75
333.82
516.57
124.64
321.15
564.58
1850.51
165.55
149.10
0.00
434.77
0.00
1255.13
0.00
0.00
0.00
99.90
1407.94
6.09
109.71
525.10
216.13
1201.55
776.08
0.00
380.20
80.41
873.55
147.96
313.84
0.00
431.83
0.00
232.11
610.14
76.76
238.79
0.00
0.00
124.95
0.00
6.09
968.45
0.00
250.50
0.00
0.00
377.68
185.19
84.07
99.71

411.75
160.82
343.57
-48.36
148.15
391.58
1677.51
-7.45
-23.90
-173.00
261.77
-173.00
1082.13
-173.00
-173.00
-173.00
-73.10
1234.94
-166.91
-63.29
352.10
43.13
1028.55
603.08
-173.00
207.20
-92.59
700.55
-25.04
140.84
-173.00
258.83
-173.00
59.11
437.14
-96.25
65.79
-173.00
-173.00
-48.05
-173.00
-166.91
795.45
-173.00
77.50
-173.00
-173.00
204.68
12.19
-88.94
-73.29

1279.25
1279.25
1279.25
1279.25
1230.89
1279.25
1279.25
1279.25
1271.80
1247.90
1074.90
1279.25
1106.25
1279.25
1106.25
933.25
760.25
687.15
1279.25
1112.34
1049.05
1279.25
1279.25
1279.25
1279.25
1106.25
1279.25
1186.66
1279.25
1254.21
1279.25
1106.25
1279.25
1106.25
1165.36
1279.25
1183.01
1248.80
1075.80
902.80
854.75
681.75
514.84
1279.25
1106.25
1183.75
1010.75
837.75
1042.44
1054.62
965.69

1279.25
1279.25
1279.25
1230.89
1279.25
1279.25
1279.25
1271.80
1247.90
1074.90
1279.25
1106.25
1279.25
1106.25
933.25
760.25
687.15
1279.25
1112.34
1049.05
1279.25
1279.25
1279.25
1279.25
1106.25
1279.25
1186.66
1279.25
1254.21
1279.25
1106.25
1279.25
1106.25
1165.36
1279.25
1183.01
1248.80
1075.80
902.80
854.75
681.75
514.84
1279.25
1106.25
1183.75
1010.75
837.75
1042.44
1054.62
965.69
892.40

173.00
173.00
173.00
124.64
221.36
173.00
173.00
165.55
149.10
0.00
377.35
0.00
346.00
0.00
0.00
0.00
99.90
765.10
6.09
109.71
403.20
173.00
173.00
173.00
0.00
346.00
80.41
265.59
147.96
198.04
0.00
346.00
0.00
232.11
286.89
76.75
238.79
0.00
0.00
124.95
0.00
6.09
937.41
0.00
250.50
0.00
0.00
377.68
185.19
84.07
99.71

411.75
160.82
343.57
0.00
99.79
391.58
1677.51
0.00
0.00
0.00
57.42
0.00
909.13
0.00
0.00
0.00
0.00
642.84
0.00
0.00
121.90
43.13
1028.55
603.08
0.00
34.20
0.00
607.96
0.00
115.80
0.00
85.83
0.00
0.00
323.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
31.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

70%
48%
67%
0%
31%
69%
91%
0%
0%
0%
13%
0%
72%
0%
0%
0%
0%
46%
0%
0%
23%
20%
86%
78%
0%
9%
0%
70%
0%
37%
0%
20%
0%
0%
53%
0%
0%
0%
0%
0%
0%
0%
3%
0%
0%
0%
0%
0%
0%
0%
0%
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1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

7.24
15.11
7.88
14.81
12.28
18.08
15.60
13.37
20.95
9.31
11.70
7.02
17.65
7.94
12.30
12.38
11.12
24.84
18.77
29.00
10.04
14.39
28.50
12.50
14.04
17.10
12.33
16.83
9.09
7.83
18.62
18.83
33.92
13.28
25.93
9.73
9.86
28.12
10.01
7.59
9.62
4.52
13.21
12.74
26.84
8.66
7.20
13.69
13.61
21.07
20.70
15.84
10.93

0.00
1.13
0.00
0.00
0.00
6.13
3.05
1.09
6.40
0.00
0.00
0.00
0.00
0.34
0.00
0.55
0.00
6.08
2.55
12.41
0.00
1.09
6.29
0.00
0.30
0.00
0.00
0.00
0.00
0.00
5.75
1.74
16.12
0.00
7.55
0.00
0.38
6.04
0.00
0.00
0.00
0.00
0.00
0.00
7.27
0.00
0.00
3.78
2.25
6.22
4.92
0.00
0.00

0.0%
7.5%
0.0%
0.0%
0.0%
33.9%
19.6%
8.1%
30.5%
0.0%
0.0%
0.0%
0.0%
4.3%
0.0%
4.4%
0.0%
24.5%
13.6%
42.8%
0.0%
7.6%
22.1%
0.0%
2.1%
0.0%
0.0%
0.0%
0.0%
0.0%
30.9%
9.3%
47.5%
0.0%
29.1%
0.0%
3.9%
21.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
27.1%
0.0%
0.0%
27.6%
16.5%
29.5%
23.8%
0.0%
0.0%

0.00
138.23
0.00
0.00
0.00
746.59
371.59
132.72
779.72
0.00
0.00
0.00
0.00
41.42
0.00
67.01
0.00
740.17
310.79
1511.46
0.00
132.80
766.93
0.00
36.55
0.00
0.00
0.00
0.00
0.00
700.54
212.53
1963.47
0.00
919.60
0.00
46.30
735.39
0.00
0.00
0.00
0.00
0.00
0.00
885.90
0.00
0.00
460.96
274.13
758.29
599.69
0.00
0.00

-173.00
-34.77
-173.00
-173.00
-173.00
573.59
198.59
-40.28
606.72
-173.00
-173.00
-173.00
-173.00
-131.58
-173.00
-105.99
-173.00
567.17
137.79
1338.46
-173.00
-40.20
593.93
-173.00
-136.45
-173.00
-173.00
-173.00
-173.00
-173.00
527.54
39.53
1790.47
-173.00
746.60
-173.00
-126.70
562.39
-173.00
-173.00
-173.00
-173.00
-173.00
-173.00
712.90
-173.00
-173.00
287.96
101.13
585.29
426.69
-173.00
-173.00

892.40
719.40
684.63
511.63
338.63
165.63
739.23
937.82
897.54
1279.25
1106.25
933.25
760.25
587.25
455.67
282.67
176.68
3.68
570.86
708.65
1279.25
1106.25
1066.05
1279.25
1106.25
969.80
796.80
623.80
450.80
277.80
104.80
632.34
671.87
1279.25
1106.25
1279.25
1106.25
979.55
1279.25
1106.25
933.25
760.25
587.25
414.25
241.25
954.15
781.15
608.15
896.11
997.23
1279.25
1279.25
1106.25

719.40
684.63
511.63
338.63
165.63
739.23
937.82
897.54
1279.25
1106.25
933.25
760.25
587.25
455.67
282.67
176.68
3.68
570.86
708.65
1279.25
1106.25
1066.05
1279.25
1106.25
969.80
796.80
623.80
450.80
277.80
104.80
632.34
671.87
1279.25
1106.25
1279.25
1106.25
979.55
1279.25
1106.25
933.25
760.25
587.25
414.25
241.25
954.15
781.15
608.15
896.11
997.23
1279.25
1279.25
1106.25
933.25

0.00
138.23
0.00
0.00
0.00
746.59
371.59
132.72
554.71
0.00
0.00
0.00
0.00
41.42
0.00
67.01
0.00
740.17
310.79
743.60
0.00
132.80
386.20
0.00
36.55
0.00
0.00
0.00
0.00
0.00
700.54
212.53
780.38
0.00
346.00
0.00
46.30
472.70
0.00
0.00
0.00
0.00
0.00
0.00
885.90
0.00
0.00
460.96
274.13
455.02
173.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
225.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
767.86
0.00
0.00
380.73
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1183.08
0.00
573.60
0.00
0.00
262.68
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
303.27
426.69
0.00
0.00

0%
0%
0%
0%
0%
0%
0%
0%
29%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
51%
0%
0%
50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
60%
0%
62%
0%
0%
36%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
40%
71%
0%
0%
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Attachment 3.
Supplemental Well and Test Logs, Wells MW-21A and HG-60
Existing wells HG-21A and HG-31 were initially installed as unlined test wells for
the formerly-proposed Campo Landfill. They were prepared for water production
by overdrilling followed by the installation of casing (PVC SDR 17) and a pea
gravel filter packing within the well annulus.
HG-21A has a total depth of 480 feet, with an estimated yield of 60 gpm (1-hour
air lift test).
HG-31 has a total depth of 360 feet, with an estimated yield of 100 gpm (1-hour air
lift test). HG-31 is nearby to well HG-60. As described in AECOM (2012). HG60 has a reported well capacity of 25 gpm. These wells may be used together.
The well logs, and the exact well locations within the Reservation, are confidential.
While not applicable to the Campo Reservation, confidentiality of drillers logs is
consistent with State Law (California Water Code 13752),

1-139
Cont.

Attachment 4.
Letter to JFI from Muht-Hei, Inc.
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Comment Letter 2

7/8/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] DEIS COMMENTS, CAMPO WIND ENERGY PROJECT

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] DEIS COMMENTS, CAMPO WIND ENERGY PROJECT
1 message
Teresa DeGroot <teresa91905@icloud.com>
To: harold.hall@bia.gov

Fri, Jul 5, 2019 at 9:59 AM

We are very concerned about the wind generators that is between the Tribe and Terra-Gen! These generators will be
within 1000 feet of our home. We bought this property for a retirement home to enjoy the peace and quiet of country
living and the Beautiful stars at night. The 24 generators that are already here have greatly impacting our life’s with the
constant noise from cooling fans, the flashing lights all night, and ruined our view of the Laguna Mtns.
We know that our property values will greatly diminish, even if we did choice to move we would not be able to due to the
decrease of property values.
We could go on and on about the negative effects of the wind generators and that there is NOTHING green about them!
We are completely against the proposed Lease Agreement between the Tribe and Terra-Gen for consideration of theWind
Energy Project on the Reservation for all the environmental impacts it will cause. The impacts to our health, our Safety,
and our home. Please consider Alternative 3, the NO ACTION ALTERNATIVE for this Project.

Sincerely,
Andrew H DeGroot and Teresa DeGroot
2693 Paso Alto Court
Boulevard, CA. 91905
Sent from my iPad

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638238502413293941%7Cmsg-f%3A16382385024132… 1/1
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Comment Letter 3

3-1

3-1
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Comment Letter 4

7/10/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] opposition to 60 Campo Wind Turbines and 30 Torrey Wind Turbines

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] opposition to 60 Campo Wind Turbines and 30 Torrey Wind Turbines
1 message
Brian Clark <bc@cox.net>
To: harold.hall@bia.gov

Mon, Jul 8, 2019 at 4:19 PM

I found through research, that the wind turbines cause irritability, among other health issues. This can be lessened by the
distance from residential property. The distance of this project, from our community homes, is not sufficient enough to
mitigate this problem. Please reconsider the location of the wind turbines. I realize wind and solar are part of the
environmental solution, but please not at the expense of the health of our community.
Sincerely,
Brian and Peggy Clark
2497 Crows Landing
Boulevard CA 91905

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638534187092157279%7Cmsg-f%3A16385341870921… 1/1
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Comment Letter 5

6/28/2019

DEPARTMENT OF THE INTERIOR Mail - FW: [EXTERNAL] Opposition to Terra-Gen's Campo Wind & Torrey Wind

Hall, Harold <harold.hall@bia.gov>

FW: [EXTERNAL] Opposition to Terra-Gen's Campo Wind & Torrey Wind
1 message
Amy Dutschke <amy.dutschke@bia.gov>
To: Harold Hall <harold.hall@bia.gov>

Mon, Jun 24, 2019 at 12:11 PM

FYI

From: Barbara Kennerly <barbarakennerly@att.net>
Sent: Monday, June 24, 2019 11:44 AM
To: amy.dutschke@bia.gov
Subject: [EXTERNAL] Opposi on to Terra-Gen's Campo Wind & Torrey Wind

dear Amy Dutschke,
I am a resident of Boulevard.
I join the Boulevard residents and businesses in
opposing Terra-Gen's Campo Wind & Torrey Wind.
Thank you for your attention to this matter.
Barbara Kennerly
39570 Manzanita Dulce Road
Boulevard, CA 91905-9652

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637250240589985496%7Cmsg-f%3A16372502405899… 1/1
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6-7
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Comment Letter 7

6/28/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] DEIS Comments - Campo Wind Energy Project; Draft Environmental Impact Stat…

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] DEIS Comments - Campo Wind Energy Project; Draft Environmental
Impact Statement for the Campo Wind Project with Boulder Brush Facilities
1 message
Pinney Caldwell <pincal@sbcglobal.net>
Tue, Jun 25, 2019 at 4:47 PM
To: Dan Harold Hall <harold.hall@bia.gov>
Cc: Bronwyn Brown <bronwyn.brown@sdcounty.ca.gov>, Donna Tisdale <tisdale.donna@gmail.com>
Date: June 25, 2019
To: Dan (Harold) Hall, Regional Archeologist. Division of Environmental,
Cultural Resources Management and Safety, Bureau of Indian Affairs
From: Clifford C. Caldwell and Concepcion G. Caldwell
Re: DEIS Comments - Campo Wind Energy Project;
Draft Environmental Impact Statement for the
Campo Wind Project with Boulder Brush Facilities

Dear Mr. Hall,
Attached please find our comment letter on the Draft Environmental Impact Statement for the Campo Wind Project with
Boulder Brush Facilities. The letter is in PDF format. We have also forwarded a copy of said letter by certified mail to the
Bureau of Indian Affairs, Pacific Regional Office, 2800 Cottage Way, Sacramento, California 95825.
Please enter this comment letter into the record. We hope to have our concerns heard and responded to.
Please confirm receipt of this letter. If you have any questions about the foregoing, please contact me.
Very truly yours,

Clifford C. Caldwell and Concepcion G. Caldwell
(760) 352-7800
Letter to D. Hall BIA re Campo Wind Project 6-25-19.pdf
162K

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637358368143125220%7Cmsg-f%3A16373583681431… 1/1
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Comment Letter 8

7/8/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Windmills

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Windmills
1 message
Craig A. Williams <craig@craigwilliams.com>
To: harold.hall@bia.gov

Wed, Jul 3, 2019 at 11:27 AM

If you put all those windmills on the Campo Band land I never want to hear again about how the
Indians worship mother earth.
Don’t put dollars over the health of your people and us, their neighbors.

Craig Williams W6CAW
Information Technology Consultant
Retired, Campo, CA

C - 619-806-4146
craig@craigwilliams.com
www.craigwilliams.com

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638062864493683496%7Cmsg-f%3A16380628644936… 1/1
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Comment Letter 9

6/28/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] DEIS comments- Campo Wind

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] DEIS comments- Campo Wind
1 message
Diane Ang <ranchodechapulin@yahoo.com>
Fri, Jun 28, 2019 at 9:12 AM
To: "amy.dutschke@bia.gov" <amy.dutschke@bia.gov>, "harold.hall@bia.gov" <harold.hall@bia.gov>

Mr. Dan Hall
Ms. Amy Dutschke

June 28, 2019

Subject; Draft Environment Impact Statement- Campo Wind Energy Project
Dear Ms. Dutschke and Mr. Hall,

9-1
I am against the proposed lease agreement between the Campo tribe and the TerraGen Corporation for the consideration of a Wind Energy project on the Reservation.
It will cause considerable impacts to my health, my safety, my home and my
livestock. My ground water will be compromised and threatened. The noise levels
will be excessive. My homes value will be severely affected. Our lives will be
changed forever.

9-2
9-3
9-4

Wild life, the environment and the spectacular views will be jeopardized!
We moved here in 1998 to be in a quiet, rural setting that we could enjoy for the rest
of our lives. If this project is allowed we will not be able to enjoy any of that.

PLEASE- consider Alternative 3, the NO ACTION alternative for this project!

Diane Ang
501 Tierra Del Sol Rd
Boulevard, Ca. 91905

619-504-9532

ranchodechapulin@yahoo.com

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637601399510481018%7Cmsg-f%3A16376013995104… 1/1
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Comment Letter 10

7/1/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Please stop windmill turbines on campo reservation

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Please stop windmill turbines on campo reservation
1 message
erin tuatagaloa <etuatagaloa@gmail.com>
To: harold.hall@bia.gov

Fri, Jun 28, 2019 at 4:19 PM

Dear Sir, My husband and I are both retired deputy sheroffs from san diego county. We moved
to Boulevard/Jacumba area about 15 years ago to enjoy the low stress of the mountains. We
have witnessed the first windmill turbines and the expansion of SDG&E's power grid,sunrise
Powerlink project be installed through our community. We now have been informed tha TerraGen has more windmill turbines on the horizon. We want to let you know that we have
personally felt our health impacted by the EMF and ultrasound waves as well as dirty electricity
that occurs with powerlines and windmill production of power. We have neighbors who have told
us of similar complaints. When we leave on vacation symptoms disappear only to appear again
when we return to our home.
Please stop any further projects by windmill energy companies to expand these harmful
emission to our environment. Science is slowly catching up and we believe will so have enough
evidence to prove our concerns and experience. Thank you, you have always been a champion
of the people. Erin Tuatagaloa registered voter

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637628214179501853%7Cmsg-f%3A16376282141795… 1/1
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Comment Letter 11

7/1/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] windmill turbines place on native american reservation

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] windmill turbines place on native american reservation
1 message
erin tuatagaloa <etuatagaloa@gmail.com>
To: harold.hall@bia.gov

Mon, Jul 1, 2019 at 6:19 AM

This is my second email to you. I am a property owner who lives between the towns of Jacumba and Boulevard. I have
lived in the backcountry for over 16 years. I am concerned, no alarmed about the four projects to bring over two
hundred wind mill turbines to our mountain. Not to mention the 24 others to be placed on the Mexico side of the
border. This means our community will be surrounded by the lethal emissions of Infrasound!
Are you familiar with the documented health effects of these wing turbines currently called Wind Turbine Syndrome? I
have read several peer review Journals that document a world wide problem, even the world health organization
determined it as a health hazard. I as well researched the power companies spin on these issues. This is a true
environmental crisis for the residence in our community!
Many residence have reported symptoms from the already existing turbines. It is clear that it is irresponsible to place
these things near populated areas as people are getting sick. I understand California has a green energy initiative, but
at what cost to human life. I should sell my property now and get out, but how can I in good conscious put someone
else in this toxic zone. That's the difference from my humanitarian approach and the power/ government approach.
Due diligence must be taken, a moratorium placed on any new projects, more non bias studies conducted or we will be
right where hundreds of communities are around the world. Filing class action lawsuits to regain our loss of life,
property values and suffering. But what we will never regain is our trust in government to protect us! Please protect the
innocent, Thank you for your time! Erin Tuatagaloa Registered voter

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637862277763695642%7Cmsg-f%3A16378622777636… 1/1
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Comment Letter 12

7/8/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Draft Environmental Impact Statement (DEIS) Comments, Campo Wind Energy P…

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Draft Environmental Impact Statement (DEIS) Comments, Campo Wind
Energy Project
1 message
Frank Davoli <frank.davoli@gmail.com>
To: harold.hall@bia.gov

Mon, Jul 8, 2019 at 2:12 PM

To Mr. Dan Harold Hall,
I am opposed to the proposed lease agreement between the Campo Indian Tribe and
Terra-Gen for the consideration of a Wind Energy Project on the Campo Indian
Reservation for all the environmental impacts it will cause and the impacts to my
health, my safety, and my home. Please consider Alternative 3, the No
Action Alternative for this Project.
Sincerely,
Frank Davoli
38810 Hi Pass Road
Boulevard, CA 91905

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638526200902552730%7Cmsg-f%3A16385262009025… 1/1
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Comment Letter 13

6/26/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Fwd: Opposing The Wind Turbines Campo Wind Project

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Fwd: Opposing The Wind Turbines Campo Wind Project
1 message
heather schwartz <jarebangels@gmail.com>
To: harold.hall@bia.gov, Heather Schwartz <jarebangels@gmail.com>

Thu, Jun 20, 2019 at 6:09 PM

Opposing Campo Wind Project
---------- Forwarded message --------From: heather schwartz <jarebangels@gmail.com>
Date: Thu, Jun 20, 2019, 6:06 PM
Subject: Opposing The Wind Turbines Campo Wind Project
To: <harold.hall@bio.gov>, Brown, Bronwyn <bronwyn.brown@sdcounty.ca.gov>

Harold..and Bronwyn..
Bronwyn you have already heard from Me along with other Residents of Jacumba and Boulevard regarding The Solar
Project in Jacumba.
What you folks DO NOT See, Feel, or Understand... because you are not residents of these Communities..That Your
Wind and Solar Projects are just Going To Encompass The Serene Back Country and Mountain Communities..Where
There Has and Will Be Data Collected and Visible of Terrain Inhabited By Nature, Living Creatures, Rare Artifacts, and
Topography and Desert Scapes that will be changed evermore. NOT TO MENTION THE RESIDENTS...
There are people..That's right..People..Families..Elderly..Handicap..Veterans..Pastors,Preachers,Teachers,
Firemen,Law Enforcement, Children...And I am sure if this was your Community or Your Parents or Your Families..you too
would be in fear of the "known" proven Impacts on Health, Impacts on The Environment, Impacts on Wildlife, Impacts on
Property Values for Real Estate and The Closing In Your Green Energy Will Do to Our Whole Valley. We know You want
to make money, as that is what Business is About Understandably..But At The Expense of So Many Walks of Life....
As Boulevard Residents..Off Tierra Del Sol and On Tierra De Luna..
We Oppose this Campo Wind Turbine Project!!!
Please Hear Us..You Are Putting Lives At Risk!

13-1

Heather and Bradley Schwartz
964 Tierra De Luna
Boulevard,Ca.91905
619-633-0497

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1636910118577114002%7Cmsg-f%3A16369101917676…
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Comment Letter 14

7/10/2019

DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Campo Wind Energy Project (DEIS) impact statement.

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Campo Wind Energy Project (DEIS) impact statement.
1 message
Jeff Morrison <blvchief@yahoo.com>
To: "amy.dutschke@bia.gov" <amy.dutschke@bia.gov>
Cc: "harold.hall@bia.gov" <harold.hall@bia.gov>

Mon, Jul 8, 2019 at 4:11 PM

Dear Ms. Dutschke,
My name is Jeffrey Morrison, a resident on Ribbonwood Road in Boulevard, California. I am against the proposed Lease
Agreement between the Tribe and Terra-Gen for the consideration of a Wind Energy Project on the Reservation for all the
environmental impacts it will cause and the impacts to my health, my safety and my home. I have lived here all of my life
since 1967 (52 years) and went to Mountain Empire High School with many of the tribal members that are in their 50’s. I
have made many friends on Campo Reservation and worked hand in hand with all of the members of the Campo
Reservation Fire Department. If you take a good look at the map of where these huge wind turbines are going, then
visualize the horizon, mountains, sunsets, sunrises, human life, sacred ground, elders and family members that have
fought for the reservation you will see that this is a bad idea for the Tribe.

14-1

There are other options for the Tribe to make money before selling out their sacred land to people who don’t care about it
at all. Terra-Gen is just using good people who need extra money and ruining everything they have worked so hard to
be. Terra-Gen will completely destroy the entire Campo Reservation (seriously, take a good look at the map, it is the
ENTIRE reservation they will ruin) and not care at all because their pockets will be lined with cash at the tribe’s
expense!!!! They don’t care about people, land and wildlife as long as they get MONEY!!
I would hate to see the local Tribal Members have their reservation completely wrecked by these huge wind turbines. I
don’t think that many of the Tribal Members know exactly what is in store for them. These new wind turbines are twice as
tall, twice as long blades and probably three times as much noise as the wind turbines already spotting the beautiful
mountain from 2005. I am here to say that these windmills do affect the health and well-being of humans and wildlife. A
few years back, the fourth wind turbine in from the freeway had catastrophic failure and burst into flames causing a big
scare because it was a Santa Ana wind that day, everyone on the reservation could have lost their homes.

14-2
14-3

Please do us all a favor, including the many Tribal members that don’t know about the wind turbines, and select
Alternative 3, the No Action Alternative for this Project, you will be happy you did.

14-4

Near the time the Kumeyaay Wind Project was put into operation, my wife began experiencing symptoms of severe
vertigo, sleep disruption, headaches and various other changes in health. With the Tule wind Project going online in 2017,
came more symptoms and magnified symptoms. Contrary to the "Public Health Position Statement Human Health Effects
of Wind Turbines" released on February 25,2019 by the County of San Diego, these symptoms are not just "annoyances "
they are real health impacts and she lives with them every day.

14-5

Again, please consider Alternative 3, the No Action Alternative for this Project. Please consider the impacts these turbines
have on the lives of hard working, good people instead of focusing on financial gain. Do what is morally and ethically right
for the future of Tribal Members and the rest of the public.

14-6
Sincerely,
Jeffrey G. Morrison, 2920 Ribbonwood Road, Boulevard, CA. 91905

DEIS Letter.docx
14K
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Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Comment on Boulevard Planning Group letter re. Campo Wind
1 message
Kevin Keane <kevin@kkeane.com>
Wed, Jul 10, 2019 at 11:53 PM
To: "harold.hall@bia.gov" <harold.hall@bia.gov>, "amy.dutschke@bia.gov" <amy.dutschke@bia.gov>
Cc: "Tisdale, Donna (tisdale.donna@gmail.com)" <tisdale.donna@gmail.com>
TO: Harold Hall & Amy Dutschke, Pacific Regional Director, Bureau of Indian Affairs
CC: Donna Tisdale
FROM: Kevin Keane, as an individual, 760-721-8339; kevin@kkeane.com
A few days ago, you received a comment letter from the Boulevard Planning Group regarding Campo Wind, authored by
the Chair Donna Tisdale. I am a member of the Boulevard Planning Group, and I fully support the positions outlined in this
letter.
However, I wish to clarify that, as an individual and a resident of the same Tierra Real Road neighborhood in Boulevard
that Ms Tisdale refers to, I do not support and strongly object to the comments included in that letter regarding Border
Patrol helicopter flights. This is not a unanimous community opinion, although it is probably shared by a few neighbors.
While I am strongly opposed to the Campo Wind project, personally I find the frequent border patrol helicopter flights an
even worse annoyance, both in terms of noise and in terms of intrusiveness, than the Campo Wind project could ever be.
With that exception, I fully support the letter Ms. Tisdale wrote.
Sincerely,
Kevin Keane

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638743970858814133%7Cmsg-f%3A16387439708588… 1/1
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[EXTERNAL] Campo & Torrey Wind Projects
1 message
Marie & Scott Morgan <smorgy@hughes.net>
To: harold hall <harold.hall@bia.gov>

Tue, Jul 2, 2019 at 4:37 PM

Dear Mr. Hall,
My wife and I are long time residents of Boulevard and live on the north end of
Ribbonwood Rd. Our home is currently surrounded on three sides by wind turbines,
Kumeyaay turbines to the West and the Tule Wind project to the East and North. We,
as well as our neighbors, experience the impacts from these turbines daily. Other than
the ruination of our scenic view we also deal with the "whooshing" sound that can be
extremely loud and continue 24/7. Terra-Gen's proposed 90 new 4.2 MW turbines (Campo
Wind & Torrey Wind) will bring turbines even closer to our home and, if the project is
approved as planned, these turbines will be nearly twice the size of the current ones
and create more noise. The current setback restriction is extremely inadequate
considering the size of the turbines.

16-1

16-2

It feels as if the wind generation companies are attempting to squeeze the homeowners
out. We are retired seniors and unfortunately with the negative impact that these wind
projects have on property values we are stuck with no way to relocate if the conditions
become intolerable.

16-3

Please protect our home (and our neighbor's) by not allowing turbines any closer or
larger than the existing ones we are currently dealing with. Please don't support the
new proposed Campo and Torrey Wind projects as designed. Wind generation projects
can co-exist with residents however they must be held to restrictions that will mitigate
the negative effects on home owners. These restrictions may mean that the wind
generation companies have to settle for reduced revenues from smaller overall projects
but at least people will not be forced from their homes.

16-4

Thank you.
Sincerely,
Robert and Marie Morgan
2912 Ribbonwood Rd
Boulevard

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637991721173351890%7Cmsg-f%3A16379917211733…
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[EXTERNAL] DEIS Comments-Campo Wind Energy Project- Alternative 3 No Action
1 message
Mary D <granitemary@gmail.com>
To: Amy Dutschke <amy.dutschke@bia.gov>, Dan Harold Hall <harold.hall@bia.gov>

Tue, Jul 2, 2019 at 12:49 PM

Hello Ms. Dutschke and Mr. Hall,

Attached please find (7) Comment letters attached regarding the above
referenced project for consideration of “Alternative 3, No Action” for this
project. Please acknowledge receipt of this email. Thank you kindly.

Letters from:
Evangeline M Adkins
David Cooper
Mary Dauphine
Craig & Carolyn Hobbs
Royce Henry
Barbara Kennerly
Oscar Tranbe

Regards,
Mary Dauphine
Boulevard Resident
(619) 873-6404

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637977471320034925%7Cmsg-f%3A16379774713200… 1/2
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DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] DEIS Comments-Campo Wind Energy Project- Alternative 3 No Action

2 attachments
DEIS Comments-Campo Wind Energy Project 7.2.19 (7 letters-Alt 3-No Action).pdf
1206K
ATT00001
1K
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[EXTERNAL] DEIS Comments-Campo Wind Energy Project- Alternative 3 No Action
1 message
Mary D <granitemary@gmail.com>
To: Amy Dutschke <amy.dutschke@bia.gov>, Dan Harold Hall <harold.hall@bia.gov>

Tue, Jul 2, 2019 at 12:49 PM

Hello Ms. Dutschke and Mr. Hall,

Attached please find (7) Comment letters attached regarding the above
referenced project for consideration of “Alternative 3, No Action” for this
project. Please acknowledge receipt of this email. Thank you kindly.

Letters from:
Evangeline M Adkins
David Cooper
Mary Dauphine
Craig & Carolyn Hobbs
Royce Henry
Barbara Kennerly
Oscar Tranbe

Regards,
Mary Dauphine
Boulevard Resident
(619) 873-6404
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[EXTERNAL] Draft Environmental Impact Statement (DEIS) Comments, Campo Wind
Energy Project
1 message
Murphy Smith <themurfmurf@hotmail.com>
To: "harold.hall@bia.gov" <harold.hall@bia.gov>

Mon, Jul 8, 2019 at 12:33 PM

I am against the proposed Lease Agreement between the Tribe and Terra-Gen for the considera on of a
Wind Energy Project on the Reserva on for all the environmental impacts it will cause and the impacts to
my health, my safety and my home. Please consider Alterna ve 3, the NO ACTION Alterna ve for this
Project.
I am a musician and recording engineer living in Boulevard, California. When I heard about this
project, I started to investigate the effects of large scale turbines, particularly the infrasonic
acoustic energy they generate. I invested time and money to purchase specialized equipment to
record and log these frequencies. I have been traveling to various locations in the community to
put together an infrasonic profile of the areas subjected to industrial wind farm produced infrasonic
noise.
My research will continue, and I have begun instructing the community on the dangers of
infrasound at many community meetings. I will continue to do so, and am building an archive of
scientific data from the recordings I am taking in the area. The data will be available evidence to
any and all persons or groups taking legal action against the BIA and other parties for the health
problems their wind farms will be causing.
I have attached a powerpoint presentation which I have presented to the community on some of
the initial findings.
There are many reasons the proposed project is negative to the environment. Infrasound is a
danger to animals as well as humans. It is also known that birds use infrasound to navigate and
migrate, and wind farm infrasound is an environmental danger to that ability. These issues are not
even introduced in the draft EIS, and neither is how the project will mitigate these ill effects.
Thank you.
Sincerely,
Murphy Smith
1680 Paloma Way
Boulevard, CA 91905
Infrasound Presentation.odp
3389K
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Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Opposition to Terra-Gen's Campo Wind and Torrey Wind and BoulderBrush Gen-Tie
1 message
michele strand <michelestrand@yahoo.com>
Mon, Jul 8, 2019 at 12:08 PM
To: Bronwyn Brown <bronwyn.brown@sdcounty.ca.gov>, "harold.hall@bia.gov" <harold.hall@bia.gov>, Congressman
Duncan Hunter <ca50ima-113@mail.house.gov>, "tomas.oliva@mail.house.gov" <tomas.oliva@mail.house.gov>, Dianne
Jacob <dianne.jacob@sdcounty.ca.gov>, "amy.dutschke@bia.gov" <amy.dutschke@bia.gov>
Ladies and Gentlemen,
I am a homeowner and registered voter in Boulevard, CA. Boulevard had/has some of the most vast and gorgeous views
in the entire county that are now being destroyed by industrial wind and solar development that NONE of us could have
ever imagined when we bought our homes here.
Independent and cumulative impacts represent a disproportionate and undue burden for my community and myself
personally. Issues include, but are not limited to, public health and safety, noise, low-frequency noise, infrasound
vibrations, fire, well-water, visual, cultural, and biological resources, property values, and overall quality of life, physical,
emotional, and economic well being.
I SUPPORT AND ENDORSE COMMENTS BY DONNA TISDALE DATED JULY 8, 2019 AS A MEMBER OF THE
BOULEVARD PLANNING GROUP AND AS AN INDIVIDUAL.
It's a real kick in the face to buy a home in one of the least populated areas of San Diego, thinking that it will be decades
before civilization creeps up on me, only to have my home equity, views, and possibly my health destroyed for the profit of
others. It's not fair and I expect you to protect me.
PLEASE SUPPORT ALTERNATIVE 3 - "NO PROJECT".
Respectfully submitted,
Michele Strand
2235 Tierra Heights Road
Boulevard, CA 91905
619-922-1318

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638518438976651353%7Cmsg-f%3A16385184389766… 1/1
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[EXTERNAL] Terra-Gen Campo Wind & 2/3 others
1 message
Shelley Lee <shelleylee1005@icloud.com>
To: harold.hall@bia.gov, juan.vargas@mail.house.gov

Tue, Jul 2, 2019 at 10:09 AM

Please record my name strong opposition to:
Terra-Gen's Campo Wind; Boulder Brush Gen-Tie/Substation & Torrey Wind projects planned for the Campo
Reservation & private lands in Boulevard, Ca.
(91905). Their 90 4.2 megawatt turbines are too big, too loud, too close & too dangerous to be safe! Turbines increase
fire risk, destroy health & destroy property values! Also, our water will be stressed due to the amount they will use (for
their access roads)
will be reduced severly & that cant be replaced!
The turbine blades kill many raptors, I have seen it! The " noise" causes Bats to get confused, so they die from flying into
them!I can hear the "swish-thump" on Clover Trail in Live Oaks community!
My sleep is interrupted by the turbines, too(from windmills already up here)!I want you ti know I am against all of this
"project" & I DO NOT WANT THE WIND TURBINE PROJECTS!!!
Any support for project approval would be negligent!!!
Sent from my iPhone
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Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Dear sir I went to the boulevard community meeting last night
regarding the Campo wind farm Campo Indian Reservation land the 600 foot tall
generators one of the tribe members was there that lives close to the existing ones
by the Highway 8 by the Golden Acorn Casino and Boulevard California 91905 she
was a tribal member herself and she came to the boulevard Community meaning to
warn us about all the cancers that are coming down with the people living around
the existing ones she spoke of a pregnant woman h

24-1

1 message
tedtibbetts60 <tedtibbetts60@gmail.com>
To: harold.hall@bia.gov

Fri, Jun 28, 2019 at 11:59 AM

Sent from my MetroPCS 4G LTE Android Device

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637611884849252343%7Cmsg-f%3A16376118848492…
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DEPARTMENT OF THE INTERIOR Mail - [EXTERNAL] Continuing from first email she spoke of a pregnant woman with a baby when th…

Hall, Harold <harold.hall@bia.gov>

[EXTERNAL] Continuing from first email she spoke of a pregnant woman with a
baby when the tumor on his shoulder huge tumor and she also spoke of Na a
cancerous plague affecting numerous people around those existing wind generating
machines that exist there already by The Acorn Casino she and her mine had no
doubt that it was being caused by those existing wind machines making electricity
therefore can you please not put this project through due to the dangerous effects
of cancer-causing wind farm
1 message
tedtibbetts60 <tedtibbetts60@gmail.com>
To: harold.hall@bia.gov

Fri, Jun 28, 2019 at 12:03 PM

Sent from my MetroPCS 4G LTE Android Device

https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1637612109007317813%7Cmsg-f%3A16376121090073… 1/1
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[EXTERNAL] Campo Wind Draft Environmental Impact Statement
1 message
Tamara Morrison <memories4fun@yahoo.com>
To: harold.hall@bia.gov

Mon, Jul 8, 2019 at 2:40 PM

Dear Mr. Hall,
My name is Tamara Morrison, a resident on Ribbonwood Road in Boulevard, California. I am against the proposed Lease
Agreement between the Tribe and Terra-Gen for the consideration of a Wind Energy Project on the Reservation for all the
environmental impacts it will cause and the impacts to my health, my safety and my home. I have attended multiple
community and county meetings and have voiced my concerns about the existing windmills in our area and the projects
being proposed. I attended two meetings of the County Planning Commissioners and spoke in opposition to the turbines
there as well.
I would like to take this time to inform you of the existing issues and impacts that myself, my family and my community are
experiencing with the existing turbines that will only be amplified if the proposed project is approved. Near the time the
Kumeyaay Wind Project was put into operation, I began experiencing symptoms of severe vertigo, sleep disruption,
headaches and various other changes in health. With the Tule wind Project going online in 2017, came more symptoms
and magnified symptoms. Contrary to the "Public Health Position Statement Human Health Effects of Wind Turbines"
released on February 25,2019 by the County of San Diego, these symptoms are not just "annoyances " they are real
health impacts and I live with them every day. You may think that I just have vertigo and these other symptoms and they
aren't actually caused by the turbines. That is not true. When we travel, my symptoms subside. Upon return to our home,
my symptoms return.
Now we are faced with the Torrey Wind and Boulder Brush/Campo Wind projects. Not only will this impact our health
even more but our quality of living and our property values. The 26 1/2 years my husband spent serving in the United
States Border Patrol in order to provide for our family and prepare for our retirement in Boulevard has been all but
destroyed and ripped from our lives. Our property value has been impacted by the turbines that have already been built
and will be dramatically impacted by the newest proposed turbines. The current turbines are to the east and west of us.
The proposed turbines would be to the north of us and much closer to our home. Those turbines would be almost twice
as tall, and the generator supposedly twice as large and with larger blades making much more noise, more flashing red
lights that prevent us from having our windows open without disruption and noise.
Please consider Alternative 3, the No Action Alternative for this Project. Please consider the impacts these turbines have
on the lives of hard working, good people instead of focusing on financial gain. Do what is morally and ethically right.
Sincerely,
Tamara Morrison
2920 Ribbonwood Road
Boulevard, CA 91905
Sent from my iPad
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[EXTERNAL] Ms. Amy Dutschke
1 message
Wen Chang <wowhotel7@gmail.com>
To: harold.hall@bia.gov
Cc: tisdale.donna@gmail.com

Mon, Jul 8, 2019 at 1:10 PM

Ms. Amy Dutschke
Regional Director pacific Regional office
Bureau ofIndian Affairs
Department of Interior
Mr. Dan Hall
Acting Chief, Division of Environmental, Cultural Resource Mgmt and safety
Bureau of Indian Affairs
2800 Cottage way
Sacramental, Ca. 95825
Subject: DEIS COMMENT, Campo Wind Energy Project.
The 90-4.2 megawatt turbines are :
TOO BIG; TOO LOUD; TOO CLOSE; TOO DANGEROUS TO BE SAFE
Dear Ms. Dutschke and Mr. Hall:
My name is Wen I Chang, a green energy advocate who developed America’s First LEED Hotel with Gold Rating- Gaia
Napa Valley Hotel ( now Double Tree Hotel), publisher of WORLD’s LEED HOTELS. Governor Arnold Schwarzenegger
recognized my green spirit with full page personal letter.
On June 27, 2019, at a community meeting in Boulevard, I witnessed the participants’ voicing their objections to Campo
Wind and Torre Wind proposals on the proposals due to the existing Kumeyaay Wind , Tule Wind and Ocotillo Wind
Turbine projects that have already cause damage to their Boulevard and Tribal neighborhoods, ,.Just to name a few:
• a gentleman chocked to hold tears on his more serious physical condition than just insomnia and anxiety after the wind
turbine installed.
• a lady who has been annoyed by the proximity of the turbine to her home and the nuisance they created just shrugged
her shoulder with despaired expression: “ if this new project brings new turbines that are twice as large, even closer to our
homes, Boulevard will be gone.”
• a senior lady insisted that her husband’s cancer was triggered after the installation of phase one wind turbine.
• Today, July 5, our immediate neighbors got together to discuss again and , as a new neighbor, I just found out that there
are numerous cancer victims whose homes are close to Kymeyaay Wind turbines.
• A musician and recording engineer presented a terrifying scenarios

26-1

Our Boulevard Planning Group Chair person, Donna Tisdale , can provide you with common problems and complaints.
Wind Turbines were portraited as good to the environment before the building up litigation cases based on Wind Farm
Syndrom- disturb, annoy , harm and inhumane set up. The wind turbine projects is to Boulevard as Monsanto projects is
to Puerto Rico. Despite the evidence of harmfulness, they are doubling down. The noise of the wind turbine is totally
deviated from the natural biophony. Even the border patrol’s helicopter noise are welcome here because it will muffle the
wind turbine noise. The former is temporary, the latter, the monster is 24/7 presence. Due to delayed maintenance, some
turbine utter strange loud squeaky noises to remind us that they are here.

26-2

As a writer and new resident of Boulevard, my production dropped a lot with frequent WRITER’s BLOCK experience.
Every time I go back to my hotel in Brawley- Brawley Inn, despite the noises of loud guests; trucks and maid’s car moving,
I sleep much better than in my home in Boulevard. But my case is much less than many residents whose home closer to
the turbine. Whose physical condition is more subjected to the proximity. There are much better renewable energy
alternatives that we will support. I plead to you,No more wind turbine here please. Not to mention double size and closer
to the community.

26-3

Sincerely,
Wen I Chang
2758 Ribbonwood Road
Boulevard, Ca. 91905
https://mail.google.com/mail/u/0?ik=d5ca9d554c&view=pt&search=all&permthid=thread-f%3A1638522358867444028%7Cmsg-f%3A16385223588674… 1/2
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CC:
Dianne Jacobs
Juan Vargas
Duncan Hunter
Randy voepel
Ben Hueso
Kamala Harris
Dianne Feinstein

Sent from my iPhone
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NEPA Public Comments Hearing
June 19, 2019

Atkinson-Baker, Inc.
www.depo.com

1

CAMPO, CALIFORNIA; WEDNESDAY, JUNE 19TH, 2019

2

6:12 P.M.

3

* * *

4
5

MR. CUERO:

We're going to get started.

My name

6

is Harry Cuero.

7

Campo Reservation.

8

going to sing a song and talk a little bit about what

9

this project means to us.

10

I'm the tribal chairman here at the
And before we get started, we're

Just to let you know, the creator gave us these

11

songs.

12

here for us to use.

13

that gives us shade in the summertime, feeds us in the

14

fall, keeps us warm in the winter.

15

that the creator has given to us to use.

16

to use them because that's what he gave them to us for.

17

The creator gave us a lot of different things
He gave us the oak tree, something

Just like these songs.

These are the things
And we're going

Use them to welcome your

18

people.

19

story that's being told.

20

been done have given us ways of how we do things.

21

hurt anybody or anyone or anything, but it's a way of

22

life.

23

34-1

Use them to bury your people because it has a
All of these things that have
Not to

That's what the creator has given us.
We've been in this area for thousands and

24

thousands of years.

25

If we did not know how to use it to its best, we would

We know how to use it to its best.
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Atkinson-Baker, Inc.
www.depo.com

1

not be here today.

2

gave us the ways of how to live in this area.

3

But we do because he showed us and

If you people live like us, maybe you'll be here

4

that long as well.

5

because we've been here for thousands and thousands of

6

years.

7

for all these generations.

8
9

We can teach you a thing or two

This is what our people have passed down to us

Even when you came and brought different things,
we adapted to it.

That's because we were always people

10

that always welcomed and did things the right way.

11

never did things the harming way.

12

Today, we're looking at this project.

13

some of you are against it.

14

existence.

15

It's been here 15 years.

16

our people.

We

I know

We have a project that's in

We haven't seen nothing harmful from it.
But this project means a lot to

It's going to help our people.

17

MS. TOURJE:

18

Hello, Everyone.

Thank you.

Thank you very much, Chairman.
My name is Jenna Tourje.

I'm

19

from an organization called Kearns and West, and I'll be

20

facilitating tonight.

21

I wanted to start off with just a few logistics

22

for everyone.

23

corner.

24

need to get a snack.

25

A1-1
34-1
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The restroom is in the back around the

There's food and refreshments as well if you

As you noticed, we do not have a microphone
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1

tonight and our voices echo and we do ask that when

2

someone is speaking, we don't speak because we won't be

3

able to hear everyone.

4

I wanted to go over real quick the agenda for

5

tonight.

6

a presentation about what the NEPA process is.

7

have a project overview of the project in particular, and

8

then understanding the draft EIS.

9

We'll start with introductions.

There will be
We'll

We'll then open it up for public comment.

So if

10

you came in and you signed in, you might have seen a

11

speaker card.

12

your card to Jack over here, we have a few cards already,

13

but they'll -- we'll be calling up speakers in the order

14

of the cards that we received.

15

reserve the right to speak last if that's something they

16

choose to do according to custom.

17

For speaking tonight, if you could hand

And so with that, I would like for the project

18

team to make introductions.

19

Tourje with Kearns and West.

20
21
22
23
24
25

And then the elders

MS. SOMVILAY:

Again, my name is Jenna

Hey Everyone, I'm Caroline and

I'm here on behalf of Dudeck.
MR. HALL:

I'm Dan Hall.

I'm with the Bureau of

Indian Affairs out of the Pacific Regional Office.
MR. VALERIO:

Good evening, Everybody.

I'm Matt

Valerio with Dudeck, project manager for the EIS.

4
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1
2
3

MR. HUGHES:

And I'm Jack Hughes with Kearns and

MS. TOURJE:

We also have a court reporter here

West.

4

tonight, and he is here so that he can take down

5

everyone's comments and notes so we can respond to the

6

comments that we've received.

7

until the end, but when you do come up, make sure you

8

speak loud and clear so that he can hear you.

9

So this wouldn't happen

34-1
Cont.

So as we get started tonight, I wanted to also

10

remind everyone that we want to make sure that we have a

11

fair opportunity for everyone to speak and everyone's

12

voices to be heard.

13

minutes per speaker.

14

we'll have people come up afterward and speak for one

15

more minute after that.

16

at the end.

So at the end, we'll have three
If there is extra time at the end,

Again, that is if there's time

17

And with that, I'd like to turn it over to Matt.

18

MR. VALERIO:

19

MS. TOURJE:

20

MR. HALL:

To Dan.
Oh, Dan.

All right.

Thank you.
So NEPA review, the

21

National Environmental Policy Act.

22

the federal government takes an action, and that

23

generally is anything that the federal government either

24

funds or has approval authority for requires that we

25

comply with the NEPA, the National Environmental Policy

Essentially, any time

34-2
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1

Act.

2

road maintenance project, or home other site lease, or it

3

could be something as complex as this current proposed

4

project.

That could be anything from -- anything as a simple

5

In this case, this project concerns the approval

6

of a lease between the Campo tribe and Terra-Gen for the

7

development of a wind energy project.

8

development, construction, operation, and eventually the

9

decommissioning of the system.

And including the

10

Next slide please.

11

So as I said, the NEPA process can involve

12

anything as simple as a minor undertaking or action the

13

federal government may have or something very complex.

14

At the very low end of the spectrum, many of these are

15

simple projects that can be categorically excluded from

16

further NEPA review.

17

to important species, cultural resources, traffic noise,

18

a number of other things, we have a checklist of 12 boxes

19

that we have to check, and we can check no on each of

20

those.

21

applies, then we can exclude that project from further

22

review.

23

34-2
Cont.

If we're able to negate any impacts

And if we have an exclusion category that

If we're not able to do that, either we had to

24

check one of those boxes with the yes or we don't have a

25

exclusion category that applies, that moves us into the
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1

next level of NEPA review, which is environmental

2

assessment.

3

we do analyze a number of environmental factors to

4

determine whether or not the project would have a

5

significant impact on the human environment.

6

With environmental assessment, we go out and

If we're able to determine through our analysis

7

that the project would not have a significant impact on

8

the human environment, then we release a finding of no

9

significant impact, or a FONSI, and at that point, the

10

34-2
Cont.

NEPA process is complete.

11

If, on the other hand, we determine that the

12

project would likely have a significant impact on the

13

environment, then that moves us over into the final most

14

complex level of NEPA analysis, which is the development

15

of an environmental impact statement.

16

much the same resources and factors as we would under the

17

EIA process, but in much greater depth and complexity.

18

We analyze pretty

And once the EIS process is complete, the

19

department or the agency would then issue a -- what's

20

called a record of decision, or ROD, which either

21

determines to move ahead with the project or not.

22

I'm going turn this over to Matt now.

23

MR. VALERIO:

24

Can everybody hear me okay?

25

back?

Thanks, Dan.
Hear me in the

It looks like we may be getting a mic in time for

34-3
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1

public comment, but if everyone can hear me okay, I'll

2

get through the presentation ahead of that without the

3

microphone.

4

So the project consists of a significant wind

5

development as we've already discussed on the

6

reservation, there's a corridor of about 2,200 acres,

7

which can be referred to as the Vicelands (phonetic),

8

which could be up to 800 acres of disturbances within

9

that Campo reservation corridor.

10

And then on the private land, there would be

11

approximately 2,200 acre of private parcels within which

12

there would be a corridor of about 500 acres.

13

within that, the actual disturbance area would be

14

approximately 200 acres.

15

And the

34-3
Cont.

We've evaluated within the draft EIS 76 possible

16

turbine locations of which 60 would be selected to be

17

developed in accordance with the lease of a maximum of 60

18

turbines.

19

plan and one of a draft EIS, we do show two possible

20

locations for those.

21

included evaluations of two possible sites and in those

22

depictions.

23

And then there would be one temporary back

And the draft EIS also includes

So this shows an overview of the site.

24

Unfortunately, the light is not great, but I'll quickly

25

run through the corridor for the -- this is the private

8
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1

parcels, the corridor runs up here following the gentile

2

(sic), and an access road and toward the high voltage

3

substation and a switchyard which will be handed over to

4

SDG&E.

5

it's called the brush corridor.

6

Okay.

So that is the private lands corridor,

And then on the reservation, there's

7

approximately 2,200 acre corridor, which consists of the

8

area that is hatched in red and follows this alignment

9

and throughout these portions of the reservation, all the

10

way down and along to here, all the way down to that

11

southwestern corner.

12

mention gentile on the private lands, that actually

13

extends onto the reservation and follows along to where

14

the project collected substation would be located

15

somewhat central to the reservation.

16

And it does include as well as the

34-3
Cont.

So in the draft EIS, we discuss the preferred

17

alternative.

18

that better or?

And on that we show, if we can, it is -- is

19

MULTIPLE SPEAKERS:

20

MR. VALERIO:

21

So in the draft EIS, we evaluate the preferred

Yes.

Wonderful.

22

alternative, which includes 76 possible turbine

23

locations, and it's up to approximately 252 megawatt

24

alternative.

25

the approximate locations of those 76 turbines would be.

And that here on this map shows you where

9
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1

Those are represented here by the white dots you see

2

speckled throughout.

3
4

UNIDENTIFIED SPEAKER:
(inaudible.)

5

MR. VALERIO:

6

UNIDENTIFIED SPEAKER:

7

10

We'll get to questions later.
(inaudible) is there

anywhere else?

8
9

What's the idea of

MS. TOURJE:
to the end.

We're going to hold all questions

If you have a comment, make sure to fill out

your speaker card and give it to Jack thank you.

11

UNIDENTIFIED SPEAKER:

You can't see that map.

12

UNIDENTIFIED SPEAKER:

All you see is a little

13

square there that says (inaudible.)

14
15

MS. TOURJE:

And Matt is that map available

online.

16
17

34-3
Cont.

UNIDENTIFIED SPEAKER:

It doesn't tell us

anything.

18

MS. TOURJE:

19

MR. VALERIO:

20

And as I said last time, we have a high

Mat, is this map available online?
This map is available online.

21

resolution map so we can screen in with another map too,

22

and we have a physical copy right there.

23

Capitalwind.com website, all the figures, the materials

24

are available, the technical settings.

25

available on that website for people to view.

But on the

Everything is
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1

The documents are actually available at your

2

public library.

3

physical copy of the draft EIS itself and all the

4

amenities associated with that are available on a CD for

5

you to view.

6
7

34-3
Cont.

So that other alternative evaluated in the draft
EIS -- I'm sorry.

8
9

So you can go to the library and see a

We'll get to questions at the end.

UNIDENTIFIED SPEAKER:

Well, when you're

designating an area on the map, since we can't see the

10

map very well, you have a red dot on there.

11

some way you can give us some sort of description as to

12

what it's bordering?

13

bordering the high pass?

14

back here is a little white square that says Live Oak

15

Springs and that's it and that little red dot.

16

all we can see.

17

MR. VALERIO:

Is there

Is it bordering the freeway?

Is it

There's only -- all we can see

Okay.

34-4

That's

So running through here

18

this is the 8, we are off BIA 10 in this area I believe.

19

The 94 is running through here.

20

is down here on the border, the international border.

21

This significant border

So the other alternative in the draft EIS is the

22

reduced intensity alternative.

23

within the same capital wind corridors.

24

changes items within the capital reservations of east

25

lands.

So this is situated
So this only

34-5

It includes a reduced number of turbines at 48
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1

turbines, approximately 222 megawatts of energy

2

generated.

3

The turbines themselves showing here, they will

4

be up 586 feet tall and have a blade length of

5

approximately 225 feet shown there.

6

We also have transmission poles for the gentile

7

line demonstrating to go through the reservation up to

8

the private land.

9

tall and could be throughout the reservation and the

10
11

Those could be approximately 150 feet

private lands.
So this side represents what the substation --

12

what the substation would show and how that would be

13

positioned, which includes intake lines, which is

14

collector lines, that are taking power generated by each

15

the wind turbines and feeding them into this substation

16

converting them into power, which would be transmitted

17

along the gentile line, and into the high voltage

18

switchyard, which then would connect the sunrise power.

19

And this cross section on the right there shows

20

a subterranean profile of how the electrical

21

communications and electrical systems were being stowed,

22

and that's the wiring that connects the turbines to the

23

collective substation.

24
25

So this map, again, shows -- it's intended to
highlight and having them zoom in here.

So this is in

12
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1

purple one of the possible locations, zoom in takes you

2

to the central area that is a little south of the 8 and a

3

little north of Live Oak Springs.

4

building location, a possible backsplash location would

5

also be adjacent to that.

6

So this is a possible

The another possible location for the building

7

is down toward the very south and east of the reservation

8

and, again, shown in purple when you zoom in, and a

9

temporary back splash would be negated in this area to

10
11

the north.
So this slide just takes you to where the

12

temporary lay down and just storage areas would be, and

13

that would be this area in the dark brown here, which,

14

again, is in proximity to where they're living in the

15

possible location would be, and this second lay down area

16

is toward the center of the reservation, again, somewhat

17

south of the 8 into the northwest.

18
19
20
21

UNIDENTIFIED SPEAKER:

What are the crossroads

to the lay down area, please?
MR. VALERIO:

Yeah.

So the main access road is

directly off the key road, old highway 80 here --

22
23

34-5
Cont.

(Simultaneous Speaking)
MS. TOURJE:

I really appreciate everyone's

24

enthusiasm too.

25

on the map, if you can just raise your hand, we can call

If we have a question about a location
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1

on you for the specific location on the map.

2

we want to give equal time to everyone.

3

appreciate everyone's enthusiasm, and we know how much

4

you care about the project.

5

opportunity here.

Otherwise,

And I really

34-5
Cont.

And we want to give equal

6

So I'm going to take one question in the back

7

about location on the map, then we'll move on with the

8

presentation because we need to make sure we can get to

9

it so we can get to public comments.

10
11

UNIDENTIFIED SPEAKER:

How are you

going to get in and out of that lay down yard?

12
13

Access?

MR. VALERIO:

Everything is laid out in the

draft EIS --

14

UNIDENTIFIED SPEAKER:

15

You tell me:

16

lay down yard?

No, don't give me that.

How are you going to get in and out of the

17

MS. TOURJE:

18

UNIDENTIFIED SPEAKER:

Excuse me, again -We just want an answer.

19

They'll never give us an answer about anything.

20

always be in the statement.

21

is.

22

Well, you tell us what it

You need to know how to get in and out of that

23

lay down yard.

24

what you think you're going to do.

25

It will

You're going to go across my property is

UNIDENTIFIED SPEAKER:

I agree with that
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gentleman.

2

at the report.

3
4

You guys have a 300 page report and say look

MS. TOURJE:

Answer the question.

So, again, this meeting tonight is

about the process of EIS --

5

UNIDENTIFIED SPEAKER:

6

No one ever --

(Simultaneous Speaking)

7
8

That's bogus.

MS. TOURJE:

Excuse me, sir.

I'm going to ask

34-6
Cont.

you to calm down a little bit.

9

Tonight is a question about the process.

If you

10

have a comment, we will hear it, we have time to hear it.

11

So we will hear it at the end and, again, you can submit

12

your comments.

13

and we'll hear them at the end.

14

on with the presentation.

15

We have a court reporter to record them,
So we're going to move

If you have not turned in your speaker card,

16

make sure it gets to Jack because that's how we're going

17

to be making sure we get to everyone tonight.

18

MR. VALERIO:

So we do have a map that we can

19

zoom in.

20

resolution map we can zoom in after the presentation.

21

We did this last time.

We have a much higher

So as we mentioned, the purpose of this evening

22

is to run through the process, make sure everybody

23

understands the process.

24

everybody to take a look at and to provide comment on.

25

We encourage everyone to look at it and provide comments

The document is out there for

34-7
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1

on it in writing.

2

take any comments you have tonight.

We also have a court reporter here to

3

We're not here to respond to comments, we're

4

here to make sure you understand the document and the

5

process so that we can help ensure that you all know how

6

to comment.

7
8
9

UNIDENTIFIED SPEAKER:

Yeah, how we're going to

take it in the rear.
MR. VALERIO:

As we mentioned, we had a spoken

10

meeting after releasing the notice of intent back in

11

November of last year, November 21st.

12

lasted until December 21st.

13

because of the federal government shutdown.

14

ended on January 25th of this year, and we accepted

15

comments between the start of the spoken period and the

16

reopening of the federal government.

17

The spoken period

It was unofficially extended
So that

Since that time, the draft EIS was prepared,

18

that was released with a notice of availability of

19

May 24th of this year.

20

day review.

21

comments on and all of these documents and material are

22

available on capitalwind.com website.

23

34-7
Cont.

It is currently out for 45 public

That's what we're here to help facilitate

So I understand in the draft EIS, the draft EIS

24

is broken down into five sections and the introduction,

25

which establishes the purpose of the need, as well as
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1

walking you through the process, the legal process.

2
3

And the second section runs through the bottom
description and the alternatives.

4

The third section is the affected environment

5

and that establishes what the existing condition of the

6

12 environmental topics that are addressed in the EIS are

7

today.

8
9

And the fourth section is the environmental
consequences, and this is where the effects of the

10

project on those existing environmental conditions are

11

expressed and determinations and conclusions as to

12

whether there would be significant effects are

13

established in that section four.

14

34-7
Cont.

And section five, relays other needs for

15

consideration, which may include effects considered that

16

cannot be avoided.

17

resources, and socioeconomic effects.

18

establishes short-term versus longterm effects as well as

19

irreversible effects.

20

And those include noise, visual
It also

So the draft EIS itself under the department of

21

interior guidance is a concise document.

22

It's supported by this array of technical appendices that

23

range from the appendix A, which is a report, a

24

transcript, as well as a summary of the scoping meeting

25

and the process that occurred at the end of last year.

It's 150 pages.
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1

And then appendices B through E are essentially

2

supportive of the project description, they provide

3

greater detail on the project that couldn't be fitted in

4

the EIS as well as table scratch figures and additional

5

information regarding the regulatory set in which we were

6

evaluated.

7

And then appendices F through M represent

8

technical studies that are done in support of the topic

9

sections, particularly sections three and four in the

10

draft EIS.

11

additional materials that, again, support sections within

12

the draft EIS that provide additional materials and

13

support the material conclusions of the draft EIS.

14

And then appendices N through R are

So there should be sections or the resource

15

topics evaluated within the EIS sections three and four

16

are presented here of note that socioeconomic, noise,

17

visual resources as I mentioned have effects that are

18

bound to be significant and unavoidable.

19

Each of the other resources had either effects

20

found not significant or they had effects found

21

significant where it may be issues recommended.

22

With that, I turn it back over to Dan.

23

MR. HALL:

24

So I'm going to pick up where Matt left off here

25

34-7
Cont.

Thanks, Matt.

in terms of the NEPA process.

Where we're at now and

34-8
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1

what the next steps are so we can wind this thing down

2

and complete the NEPA process.

3

So we're in the public review and comment period

4

now.

5

viewing comment and that public comment period will end

6

on July 8th of this year.

That has begun.

7

The draft EIS is out for public

The public comment period, including this

8

meeting, which is a part of it, is intended to give the

9

public the opportunity to comment on substantive issues

10

related to the NEPA process.

11

"substantive comments," we're talking about those

12

comments that relate specifically to the NEPA process

13

itself.

14

this meeting will be responded to as part of the final

15

EIS.

And when we say

And all those comments within written scope at

16

As was mentioned earlier, the draft EIS is out.

17

It analyzes three alternatives; one, the full build out

18

of up to 60 turbines.

19

reduced intensity alternative of up to 48 turbines, and

20

then finally the no project alternative.

21
22
23

34-8
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The reduced alternative -- the

UNIDENTIFIED SPEAKER:

I have a real quick

question.
MS. TOURJE:

Remember we are keeping all

24

comments to the end so everyone gets --

25

UNIDENTIFIED SPEAKER:

34-9

It's not a question --
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1
2

UNIDENTIFIED SPEAKER:

How much time are we

UNIDENTIFIED SPEAKER:

I just wonder why --

being --

3
4

(Simultaneous Speaking)

5

MS. TOURJE:

I don't want to stop you guys from

6

speaking, I just want us to have the opportunity to have

7

a fair opportunity for everyone to speak so that everyone

8

gets the same amount of time.

9
10
11
12
13

So wait until the end.

UNIDENTIFIED SPEAKER:
hand.

You told me to raise my

I was polite to you.
MS. TOURJE:

I'm sorry.

I know we're talking

about the site before the map -UNIDENTIFIED SPEAKER:

No, not a map.

14

question about the windmill itself.

15

the blade is 250 feet.

16

or is it a total of 586?

17
18
19

It's a

It's 586 feet tall,

Is that on top of the windmill,

UNIDENTIFIED SPEAKER:

Why can't we ask

questions?
MS. TOURJE:

You can ask questions.

We're

20

having the public comments at the end because I want to

21

make sure we can have everyone speak.

22

UNIDENTIFIED SPEAKER:

23

questions.

24

questions at the end?

25

Well, let me ask

Are we going to be able to speak and ask

MS. TOURJE:

We will be able to ask questions

20
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1
2
3

UNIDENTIFIED SPEAKER:

(Simultaneous Speaking)

5

UNIDENTIFIED SPEAKER:

6

converters going?

7

from?

9
10
11
12
13
14
15
16
17
18

Questions are different

than comments.

4

8

34-9
Cont.

about the process.

Where's the catalatic

Where are you going to do all that

34-10
There's so much pollution coming off these

things, you're going to be violating 3 to 8 miles of
property per one.
UNIDENTIFIED SPEAKER:

He's right.

(Simultaneous Speaking)
MS. TOURJE:

If we have to close the meeting, we

won't have an opportunity to take your comments.
UNIDENTIFIED SPEAKER:

It actually warps the

atmosphere when you -(Simultaneous Speaking)
UNIDENTIFIED SPEAKER:

I just want to comment,

19

please, because you're giving us your part of your

20

instruction about what's going on here, but when we get

21

to the part where we get to make an answer to or ask a

22

question to what you stated, you've already been through

23

three or four different processes, and that's why we want

24

to ask questions now because you're on this process.

25

MS. TOURJE:

That's great.

34-11

And we will have

21
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1

time for comment at the end --

2

UNIDENTIFIED SPEAKER:

3

MS. TOURJE:

I know.

It's not a comment.
We'll have time for

4

comments at the end, and that's how the process is set

5

up.

We want to be able to hear form you.

6

UNIDENTIFIED SPEAKER:

If we can't --

Lady, quiet.

What's your

7

rush?

8

you only give us eight minutes to say what we got to say?

9

Do you see 350 people sitting there?

Why are you rushing these people?

10

Do you see 350 people sitting here?

11

ma'am?

12
13

16

MS. TOURJE:

19
20
21
22

Do you see that,

I'm going to have to ask you to

34-11
Cont.

(Simultaneous Speaking)
UNIDENTIFIED SPEAKER:

No.

This is my

reservation and your attitude -(Simultaneous Speaking)
UNIDENTIFIED SPEAKER:
my own property.

UNIDENTIFIED SPEAKER:
presentation.

-- what I want to do on

That don't sit right.
She's just doing a

Why don't you shut up?

MS. TOURJE:

23

three-minute break.

24

Thank you.

25

Answer my question?

leave if you keep interrupting the meeting --

17
18

Why do

Yes or no.

14
15

Why?

So we're going to take a two to
We'll come back in a few minutes.

(Recess taken.)
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1
2

MS. TOURJE:

Dan has a few more slides and then

we're going to get to public comments.

3

Again, remember, if you have a speaker card,

4

make sure Jack -- Jack can you raise your hand?

5

sure Jack gets it so that we can record your name to make

6

sure we call you up in order.

7

MR. HALL:

Make

Thank you.

So, again, we're in the middle of the

8

public review and comment process.

9

review process is completed, the BIA will then take all

And once the public

10

substantive comments taken, whether here or elsewhere

11

during this comment period, and incorporate those

12

substantive comments.

13

that are pertinent to the process.

14

incorporated into the final EIS.

15

34-12

And, again, those are comments
Those will be

That final EIS will go out for public review for

16

a minimum of 30 days, after which time, as I mentioned

17

early this evening, a record of decision or ROD will be

18

issued as to whether or not to proceed with the project.

19

At that point in time, the NEPA process is complete.

20

And I'll turn it back to Jenna now.

21

MS. TOURJE:

Okay.

Thank you, Dan, so much.

So

22

I'm going to grab this mic stand here, and we're going to

23

have three minutes per speaker.

24
25

So has everyone turned in their speaker card to
Jack?

Everyone has turned their card in to Jack?

34-13

So,

23
NEPA Public Comments Hearing
June 19, 2019

Atkinson-Baker, Inc.
www.depo.com

1

actually, can you go back one slide?

2

So, Dan, who is speaking here, you can contact

3

him with further questions.

4

and all the information for this project is on

5

Campowind.com.

6

end as well so that people can take down this information

7

if you don't have it already.

8

deliver, or fax comments to the address as well.

9

His phone number is on there

We'll put this similar slide up at the

You can also mail, hand

So I'm going to give a couple instructions for

10

public comment.

11

project, and so, as I mentioned before, we want to make

12

sure that we can hear everyone's voice.

13

equal time to each person to speak.

14

be three minutes per person.

I know you guys really care about this

So we're giving

So there's going to

15

Jack will be sitting in the front here, and he

16

will have a card with a yellow square on it so that you

17

know that you have two minutes left and then the red card

18

so you know you're out of time.

19

respect everyone in here and respect everyone's time.

20

Again, we want to

So three minute times, which is normal for

21

public comment.

22

Thank you so much.

23

And so I'm going to call really quick.

So I'm going to call the first person to the

24

front.

25

You don't need to line up.

We'll call your name, and you can come up here.

24
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1

When you do come to the front, if you can

2

spell -- if you want your name reported by the court

3

reporter as your official name, just come up and the

4

first thing you say is say your last name and spell it

5

and then your first name and spell it as well.

6
7

Okay.

Okay.

So the first person we have is Robert

Maupin.

8
9

34-13
Cont.

MR. MAUPIN:

M-A-U-P-I-N.

Bob or Robert, anyway

is good.

10

Good evening, Ladies and Gentlemen.

I'm kind of

11

a short timer up here.

12

I'm living now in 1948, and I got to run cattle up here

13

with the likes of Sam Elliot and a lot of the other folks

14

up here.

15

My father bought the place where

And I learned a lot from those people because at

16

that point, they were stewards of the land as this

17

gentleman said.

18

about the vegetation.

19

kind of gone by the way side and the folks are kind of

20

stewards of the all mighty dollar.

21

I learned about the annuls.

I learned

And now it appears that that's

34-14

I think that's it.

Now, when -- after the electromagnetic fields on

22

the southwest power lines, the EMT caused us to get what

23

is called polycythemia.

24

school sweetheart I lost her after seven years.

25

There's no cure.

So my high

Anyway, I just survived cancer for the second

25
NEPA Public Comments Hearing
June 19, 2019

Atkinson-Baker, Inc.
www.depo.com

1

time.

2

a lot of people that come to the Boulevard Planning Group

3

talk about the effects of the wind turbines that are up

4

there already.

5

had before, all sorts of headaches and other things that

6

they never had before.

7

the headaches and all this stuff goes away, they come

8

back, it comes back.

9

Was it brought on by the EMF?

Nobody knows.

People getting cancers that they never

So my comment is that I don't believe that this
project is good for the environment.

11

is good for the people in the community.

12

believe it is good for the folks that live on the

13

reservation.

14

And that's all I have say.

15

MS. TOURJE:

17

Thank you.

I don't believe it
And I do not

Thank you.

Our second comment is

Ed Tisdale.
MR. TISDALE:

Yeah, my name is Ed Tisdale.

18

live at Morning Star Ranch.

19

with the Campo Tribe.

20

34-14
Cont.

They leave and all of a sudden

10

16

And

I

I share a half mile border

And I had -- I think it was these guys took some

21

pictures about a mile away of the hill that they want to

22

line up with turbines.

23

they're this tall.

24

something that they can do this?

25

They made the turbines look like

Do they think we're full of crap or

Anyway, I've been out here about 63 years -- I
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1

moved here in 1963 years, however long that is.

2

one of the short timers like Bob.

Anyway,

3

But only thing I have to say is that we've been

4

to a lot of dog and pony shows, and this is one of them,

5

another one, and as far as the Indian way, when you take

6

water out of the ground the way they did when they were

7

doing that stuff with San Diego Gas and Electric, we lost

8

a lot of oak trees, okay.

9

problem for us.

That's an environmental

10

The other thing is property value.

11

of property values that people work their ass off to

12

build up.

13

There's lots

When we go to court, the judge is probably going

14

to have 12 people out there judging this instead of the

15

people of the Bureau of Indian Affairs, or Dudeck, or

16

energy or whoever.

17

by the system okay.

18

probably see everyone of you guys in court.

19
20

34-16

We will be judged by 12, not screwed
So about all I have to say is we

MS. TOURJE:

Okay.

Thank you.

So our third speaker is

Donna.

21
22

34-15
Cont.

MS. TISDALE:

Tisdale, T-I-S-D-A-L-E.

Donna,

D-O-N-N-A.

23

34-17

The best alternative they talked about is the no

24

project.

25

points are problematic.

Simulated visuals and the key observation
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1

I share Dennis's concerns that there aren't more

2

tribal members here, and I think they may not have gotten

3

enough information or notice.

4

them and others because we're all subjected to the same

5

problems.

6

And my heart goes out to

Campo wind is going to be ten times more energy

7

and adverse impacts than the existing wind turbines.

8

the Torrey Wind plan next door along the Campo end is

9

going to be 90 turbines.

will produce twice the energy, and twice the impacts,

11

acoustical and electrical occlusion of the existing

12

turbine tines, which are 2 megawatts and the two

13

dimensions are 2.3.

These are the 4.2.

So the main issues we already addressed; noise,

15

visual, electrical, light pollution, health and safety,

16

increased fire risks -- sorry I'm so fast -- it's hard to

17

defend yourself in three minutes.

18

done, I want to come back and finish my comments.

19

34-18

And they're twice as high, they

10

14

And

34-19

When all this gets

So I noticed when I read through of the hundreds

20

of wild life species observed on site including golden

21

eagles, I compared them with this list, and there's 57 of

22

them that are fully protected or considered threatened or

23

special species by California and the Feds.

24

make any difference, because they'll just make all the

25

impacts magically disappear.

But it won't
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1

They're estimating 40 million gallons of water

2

be pumped from the same Campo reservation well field that

3

ran dry when just 13 million gallons of the promised

4

50 million gallons were exported for SDG&E substation

5

construction yard before pumping was terminated, and the

6

Campo tribal leadership failed to oversee those water

7

sales properly.

34-21

8

The draft EIS admits there will be cumulative

9

unavoidable impacts of noise and visual resources, but

10

they negligently deny there will be any adverse health

11

and public safety risks.

12

line.

13

swear to their lies and experts expect us to suck it up.

14

They are lying.

15

This is a standard industry BS

Terra-Gen basically hires so-called experts to

And Ken Wagner from Terra-Gen is here, he hasn't

16

come to any Boulevard Meetings to inform us.

17

we have questions because no one has been here to inform

18

us what's going on.

19

34-22

That's why

They know that the proposed one quarter mile

20

setback, which is 1320 feet is negligent at best and will

21

result in a significant impact to everybody.

22

putting residents at risk, but they don't care, because

23

they know there will be little to no oversight by the

24

current tribal leadership and the government.

They're

34-23

25

They use a noise model CAD A that was never
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1

intended for measuring all noise emissions.

2

measure just the A weighted noise that we hear and ignore

3

all of the more harmful low frequency noise and

4

vibrations that our body reacts to as a threat.

5

They want to

Disrupting sleep, triggering fight or flight

6

instincts and increasing anxiety and resulting in many

7

stress-related health impacts.

8

waves and electric pollution from all these turbines are

9

cumulative.

These acoustic pressure

through walls and into our bodies, and adding turbines

11

can only increase the problems for people.

12

So of the 19 or so tribal roads just east of

13

here, there appear to be at least 1000 feet of turbines,

14

but it's hard to tell because they don't provide you with

15

actual facts or specific numbers.

16

How many -- what is the distance between every home?

17

Every tribal home?

18

line?

20
21
22
23
24
25

34-25

That bad energy travels miles away and goes

10

19

34-24
Cont.

We want the facts.

Every private home?

Every property

Every education and education center.
So I'm being kicked off.

back and finish my comments.
MS. TOURJE:

34-26

All of it.

I would like to come

Thank you.

Thank you.

Our next speaker is

Murphy Smith.
MR. SMITH:

My name is Murphy Smith S-M-I-T-H,

M-U-R-P-H-Y.
I am a resident of Boulevard.

34-27

And just like
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34-27
Cont.
1

everybody else here, I'm voicing my opposition to this

2

project, and I think the best alternative is no project.

3

I have been researching the infrasound problem

4

generated by these turbines.

5

it means that these turbines are so large, they generate

6

frequencies that barely exist in nature.

7

from earthquakes, tornadoes, attacking predators, and

8

these things have an effect on the human body and the

9

human brain.

10

human body.

11

to cover up.

12

If you don't know what is,

They only come

And it also thickens tissues inside of the

34-28

All kinds of health effects that they want
So keep that in mind.

So I've been measuring the infrasound in our

13

community, because we are surrounded by wind projects to

14

see what's going on, why are the numbers not aligning

15

with what people are experiencing.

16

it's inaccurate.

17

And that's because

I've read readings of over 100 decibels.

That's

18

not using the A rated scale that they recommend because,

19

again, we're not talking about effects on the ear, which

20

is the A-rated scale is designed for.

21

about effects on the human body, which is felt through

22

vibration, which is felt through barometric pressure.

23

And that's why people are getting vertigo because the

24

sound waves in the air are so large that they represent

25

the same thing that somebody on a ship when you feel

We're talking

34-29
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Cont.

1

seasick, that's what's happening to our air.

2

especially on a windy day, which is, of course, not when

3

they're going to get their measurements.

4

And so

And I actually have several questions because I

5

don't understand.

6

software, and I thought I saw somewhere in the report

7

that there was an opportunity to get those results.

8

I'd like more information on that.

9

A lot of this was modeled with

So

Also, if we're talking about the environmental

10

changes, what does infrasound do to the migration

11

patterns of avian creatures; birds, bats.

12

how they navigate.

13

place when they make their migrations.

14

34-30

Infrasound is

That's how they get from place to

So, also, there's plenty of people in this room

15

and there's people throughout the community that are

16

feeling the health effects.

17

comment, but she won't be able to because she's ill.

18

She's been diagnosed with vertigo, which apparently a lot

19

of people in this town are being diagnosed with.

20

33 years old.

21

people don't have until they're older?

22

34-31

My girlfriend would like to

She's

Why is she having these problems that most

34-32

So if you're experiencing any of these problems,

23

go see your doctor, get information, get this out there

24

because I'm publishing these results.

25

much as I can from these readings throughout the

I'm getting as
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1

community.

2

live in Boulevard, Live Oak Springs, Campo, you have

3

infrasonic energy on your property, you don't even know

4

about it, and it's going to get stronger if this project

5

is allowed to go through.

6

I'm telling you, I guarantee you that if you

And so I want to thank you, the community, for

7

showing up to this.

8

Thank you.

9
10

34-32
Cont.

MS. TOURJE:

This is a very powerful statement.

Our next speaker is Barrance Zakar,

and I'm so sorry if I pronounced that wrong.

11

MR. ZAKAR:

Close enough.

And I would say that

12

I agree with them completely, 100 percent, especially on

13

the no project.

14

My lovely wife and I bought a home that's right

15

on the border with the Indian reservation.

16

tippytoe over, I'll been on their reservation.

17

I have to talk about the obvious.

If I put my

These

18

gigantic windmills, which are completely underestimated

19

by these diagrams.

20

even just thinking about them makes me sick to my

21

stomach.

22

34-33

I'm going to get seasick, you know,

It's the constant rotation.
This is something if you want to get someone in

23

Guantanamo to confess to something, you would have them

24

surrounded by these windmills 24/7, and I think you'd get

25

a couple good confessions out of them.
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1

I want to tell the tribal member that I'm in

2

favor of the casino.

3

use your convenience store.

4

nice.

5

speaking.

6

I think this hall is beautiful.

I

34-33
Cont.

I thought your song was

I think you have an excellent voice, honestly

But to destroy this whole community, you're

7

going to be known as a dumping ground.

8

going to have the whole community against you, which I

9

think you can tell from this meeting and that against

Okay.

You're

10

feeling will go on for as long as the windmills are up,

11

for 20 years or so, until they're deconstructed.

12

34-34

There's no environmental benefit to these

13

windmills in case anybody researches it.

14

the material to build them, they have to mine in China

15

like hundreds of miles to get the rare earth to make

16

these magnets work that move these windmills.

17

going to have millions of tons concrete at the base of

18

the metal structures, which are coming from someplace.

19

These are all collected and constructed with fossil fuel,

20

and if that's what they're worried about, they're going

21

to use ten times more than they're going to be saving

22

from these phony windmills.

23

In order to get

They're

34-35

I think I covered my main points other than I

24

agree that there will be lawsuits.

25

court.

You're on notice.

We will see you in

Everybody from Dudeck.

The

34-36
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1

company that's proposing this and the tribe.

2

that people are aware of the health defects, the high

3

fire risk.

4

of money.

You know

San Diego Gas and Electric got sued for a ton

5

34-36
Cont.
The town in Northern California that I can't

6

think of right now.

7

suing PG&E where they're in bankruptcy now because of

8

the -- the electric company because of the lawsuits.

9

you'll be facing likely some of the same lawyers.

10

best of luck.

11
12

Paradise.

So

really am short.

Thank you.

I'm trying to -- I

Okay.

Our next speaker is Gary Charles.

And if want

14

your name to be recorded, make sure to say your last

15

name, first name, and spell it as well.

16

MR. CHARLES:

17

I am a retired teacher.

G-A-R-Y, C-H-A-R-L-E-S.
My concern is the

18

children.

19

the people that live on this reservation.

20

And

Thank you.

MS. TOURJE:

13

I know lawyers that are

These maps don't show any of the residents of

34-37

They are -- my concern is about their children

21

and the effect that these wind turbines are going to have

22

on their health within the next ten years.

23

Us old folks, we're limited in time, but these

24

kids deserve a better chance than this.

The chairman

25

said that he is the keeper of the land.

The last time I
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1

was in this room, it was about a dump they wanted to put

2

here that never went through.

3

We've got problems with our wild life, our birds

4

we've got a problem with San Diego Gas Electric.

5

the wind comes up, we're going to turn our power off and

6

yet the turbines are still going to be delivering

7

electricity to San Diego; not here, to San Diego.

8
9

My last point is this:

If the tribe is

10

the homes on this reservation.

11

making money off of wind turbines because that health

12

center down the road from here is going to be so damn

13

busy, you won't be able to look for it.
That's it.

15

MS. TOURJE:

16

MS. DAUPHINE:

And our next speaker is

I think I'm going to turn it

around.

19
20

Good evening everybody.

I'm Mary Dauphine.

First name M-A-R-Y, D-A-U-P-H-I-N-E.

21

I've been a resident of Boulevard for 17 years

22

now, but coming through as a young girl for almost 55

23

years, we used to stop at the Chateau Bass for our lamb

24

dinners.

25

34-39

Stop this nonsense about

Mary Dauphine.

17
18

Great.

34-38

When

concerned about electricity, start putting solar on all

14

34-37
Cont.

34-40

A lot of you remember those days.
But I live on Shasta Way, and Shasta is off of
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1

94.

2

new windmills.

3

south all the way down in Shockey Truck Trail.

4

have a vivid view of all of them, as will probably most

5

everybody who looks west from Boulevard.

6

you can all raise your hands that you're going to be

7

looking west and seeing them all.

And we overlook about 180 degrees of all of these

8
9

From old 80 north, and we'll see them
I will

And I'm sure

You know, I keep up -- I thought of a great idea
tonight before we came up here.

Do you remember the

10

bumper stickers I used to sell at the lady's auxillary

11

pancake breakfast that said, "Where in the hell is

12

Boulevard?"

13

windmills in Boulevard."

14

Well, I have a new sticker "No more
How about that?

34-40
Cont.

But I, like the rest of you, moved up here for

15

the peace, the tranquility, the views, the beauty of the

16

mountains.

17

We love the rural mountains.

18

I'm speaking out today to my neighbors and my friends,

19

the tribal members as well.

20

is one of the few reservations in the back county that

21

has been untouched.

22

Everything that you can't find in the city.
That's why we're here.

You love this place.

And

This

And the Indians have done a phenomenal job like

23

some of the other speakers before have said.

24

casino.

25

eyesore.

It's a benefit to all of us.

Like the

It's not an

It's a good looking casino, and it offers lots
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1

of services.

2

come to the reservation that would have -- like that that

3

would have services for everybody and provide jobs for

4

the tribal members as well.

5

Wouldn't it be nice to see a nice project

The new windmills aren't going to provide jobs.

6

They're going to provide eyesores.

7

windmills, which he is not portraying very accurately on

8

the map, will start at the very top of Church Road, and

9

they are going to spot them on the top of all the ridges

And these 600 foot

10

on both sides of Church Road all the way down to 94.

11

then when it hits IA 10, that's the road that continues

12

south of the border.

13

of those ridges all the way down.

14

you're not going to be able to see them or have the

15

effects of the blinking lights at night and the twirls

16

and the shadows during the day.

And

34-41

They're going to hit on either side
There's no way that

17

I took the time to go and look at the

18

attachments on the website that they were talking about

19

earlier and trust me the website does not always populate

20

the PDF files that they have uploaded.

21

file that I did read was about the appendix A scoping

22

report.

23

representing Dudeck took a few minutes to talk about.

24
25

34-40
Cont.

One particular

In fact, it was this gentleman here tonight

34-42

Well, I'd like to enhance that a little bit
more.

The scoping was outlined with everything from the
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1

air quality, the water, the biological resources, noise,

2

traffic, impacts, cultural historic resources, visual

3

impacts, rural values, emergency services, fire

4

protection.

5

fires start?

6

500 foot elevations.

7

cockpit.

8

stories tall folks, they're going to have to fly higher.

9

They're not going to be able drop and take care of these

My God what are we going to do when the
Helicopters and planes are dropping down at

fires like we would.

11

our reservation.

13

34-43

And every year we have got fires on

I will finish my comments when I can come back
again.

14
15

I can see the guys up in the

You know, if you've got a windmill that's 60

10

12

34-42
Cont.

Thank you.
MS. TOURJE:

Jack, I'll leave these up here so

people don't feel cut off.

16

Okay.

17

MR. DEGROOT:

18

These things are going to be in your backyard.

Our next comment is Andy DeGroot.
A-N-D-Y, D-E-G-R-O-O-T.

19

Literally, in your backyard.

20

in our backyard.

21

the flashing lights, and the constant eyesores.

22

Anyway, they're going to be

And we've got that constant whooshing,

34-44

We've already made some changes around our yard

23

to the height of 24 that are up there.

24

good.

25

these other guys.

Now, this is not

And I agree with Ed and Donna and Bob and all
It's not going to be pretty.

Not to
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1

mention what it's going to do to our property values.

2

And the environment.

Thank you.

3

MS. TOURJE:

All right.

4

Our next comment is

Mark Ostrander.

5
6

MR. OSTRANDER:
is Mark Ostrander.

7

I want to reiterate -- my name

O-S-T-R-A-N-D-E-R, and it's M-A-R-K.

I'm going to comment upon the fire part of it.

8

What the previous speaker alluded to was everything to

9

drop.

10

34-44
Cont.

I'm a retired battalion chief with California

Fire; so I spent 37 years fighting the wild fires.

11

It's been creating more and more hazard out in

12

this area already.

13

area.

14

there's more infrastructure out in those areas in the

15

past.

16

potential starts.

17

34-45

It's already a higher fire danger

And when these fires occurs, well, that's because

Putting more infrastructure would create more

We were told windmills don't start that many

18

fires.

19

of them happen in the area from two different projects.

20

We had a blade through already on one project.

21

going to create issues with the weather service on the

22

radar.

23

spotter, and I get called from the National Weather

24

Service on what's happening to the weather out here

25

because the windmills put out a flurry of different

They don't hardy ever catch on fire.

We had two

That's

I know that for a fact because I'm a weather

34-46
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1

specks on the radar so they can't read the weather out in

2

this area.

3

34-46
Cont.

The other part I'm worried about is the social

4

and economic impacts to the community.

5

values have dropped because of the project.

Already property

6

The other question I have is how come you aren't

7

doing a joint NEPA and SEQUA (phonetic) because this is a

8

connected project between the private properties and this

9

property.

34-47

34-48

Now, when they did the sunrise substation, the

10

NEPA substation, and the wind project, they had to do a

11

joint document between SEQUA and NEPA.

12

happening?

13

impacts?

14

side, or are you going to look at it as a whole in the

15

NEPA and the SEQUA.

Why isn't that

And how do you look at the cumulative
If you're only looking at it from the NEPA

34-49

16

All of these projects from Sunrise Power got

17

started, and they were connected back, and we were told

18

they were not.

19

are all cumulative impacts.

20

These were all connected back and these

34-50

We were told that the substations would be a 230

21

KB substation or a 500 KB.

22

and/or.

23

can't really believe what you guys are going to say in a

24

document depending on what verbiage you use.

25

tell us one thing in the public comments from that period

But the documents said

And when they got done, they did both.

So I

They'll
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34-51
Cont.

1

and do another.

2

gases just at the project points, it's not ever looked

3

at.

4

here, and we never look at that whole impact.

5

look at it in one local area and how much traffic.

We also need to look at the greenhouse

What it takes to build one of these and ship it over

6

We also have water issues out here.

They only

34-53

It's going

7

to be a tremendous amount of water resources used.

8

have multiple projects out here for water resources and

9

in the area I live in, my well drops from several

10

34-52

We

34-54

projects they have done.

11

There's several more closing out in this area,

12

and you need to look at all of them and what you're doing

13

to the community, because it is impacting our health, our

14

economics, and you're putting us in further danger as far

15

as fire hazard the transportation issues we have to

16

navigate through all these projects, all the bad roads

17

that are torn up after everybody leaves.

18

fixed.

34-55

So that's my comments.

19
20

They never get

UNIDENTIFIED SPEAKER:

Miss, can I ask a

question?

21

MS. TOURJE:

22

UNIDENTIFIED SPEAKER:

Is it about the speaker card?
It's about the two

23

minutes or three.

24

that spoke so far has run out of time.

25

tell you that we need at least five minutes.

And I wanted to ask you, everybody

34-56

And that should
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1

MS. TOURJE:

Yeah.

So this process has three

2

minutes, and you can also submit comments on line as

3

well.

4
5
6
7
8
9
10

Our next speaker is Marcus Cuevo.

And

I'm sorry if I read that wrong.
UNIDENTIFIED SPEAKER:

As to the time limit,

Dudeck got 25 minutes or 30 minutes; so we get 3 minutes.
MR. CUERO:

Hello.

My name is Marcus Cuero,

C-U-E-R-O, M-A-R-C-U-S.
Hello, Everyone.

I lived here all my life.

11

Some of you have lived here longer.

12

voicing your concerns.

13

Marcus.

34-56
Cont.

Thank you for

You know, we've had a wind project on Campo for

14

12 years already, and some of you have talked about the

15

health effects.

16

don't have those issues.

17

talked about that in 12 years.

18

And we haven't seen that.

Our people

We haven't come forward and

So I have to ask the BIA when is enough enough?

19

Why do we have to keep having these meetings?

20

have to ask permission to do things on our land.

21
22
23
24
25

UNIDENTIFIED SPEAKER:

Why do we

It affects us.

Why?
It

affects everyone.
MR. CUERO:

I don't think it does.

We've had

them 12 years already, and there's no health effects.
UNIDENTIFIED SPEAKER:

That you know of --
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1

(Simultaneous Speaking)

2

MS. TOURJE:

This is not a conversation.

3

is the public comments for the process.

4

make sure that everyone's voices get heard.

5
6

MR. CUERO:

That's a question I have for the

MS. TOURJE:

Okay.

Our next person is Michele

MS. STRAND:

Michele Strand.

Strand.

9
10

So we want to

BIA.

7
8

34-57
Cont.

This

M-I-C-H-E-L-E,

S-T-R-A-N-D.

34-58
11

For the first -- for the first several years I

12

lived up here, I enjoyed unblemished views of the

13

mountains.

14

showers.

15

gorgeous drive to work, driving down the King Valley Road

16

you would see tons of wildlife and photographing rural

17

scenery, including amazing sunrises and sunsets.

18

Calm peaceful viewing of the stars and meteor
The sound of nothingness.

Just plain quiet.

A

34-59

Ever since the current wind turbines got built,

19

I have not been able to enjoy -- or I have not enjoyed

20

seeing the red blinking lights out of my bedroom window

21

when I lay in bed.

22

friend's house, I opened the front door, and I could

23

immediately hear the sound of a jet engine like a jet

24

plane.

25

a plane going over, it was the sound of the turbines

34-60

At night when I was leaving my

I looked up in the sky, and I realized, it wasn't

34-61
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1

34-61
Cont.

behind her house.

2

I have seen my friends that live out in that

3

area north of the 8 get physically and emotionally sick.

4

A lot -- some of my friends have already sold their homes

5

and moved away, not being able to camp out on the McCain

6

Valley because of the turbines.

7

If you go out to the camp sites at the way end,

8

far end of McCain Valley Road about 12 miles down there,

9

the sound of the turbines is so loud, I don't see how

10

people can camp out there.

And I was also told by one of those turbine

12

people that were installing them that there was many

13

tribal artifacts and little tribal ancient sites that

14

were demolished out in the McCain Valley during

15

construction.

34-64

I'm afraid and sad about this project going

34-65

17

through for the views and the enjoyment of everybody.

18

home has already decreased in value according to Zillow.

19

I don't know how accurate that is.

20

34-63

It's not enjoyable.

11

16

34-62

I'm afraid of the possible health effects.

My

I'm

21

afraid for myself and the people in my household might

22

already be feeling those effects, but we don't realize it

23

because we can't -- you don't hear the sound all the

24

time.

25

it gets inside of your body, and that's what I'm worried

But like Murphy was saying, you can't hear it, but
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1

34-67
Cont.

about.

2

This project will change the landscape and the

3

character of this rural town for longer than some of us

4

will be alive.

5

34-68

That's just sad to me.

Ultimately, I suspect that many Boulevard

6

residents will flee the area, creating an unprecedented

7

reduction in property values and the population.

8

is going to want to live here.

9

No one

I beg you to reconsider going forward with this

10

project.

11

We don't even know yet how harmful they may be.

12

this community, and I truly love your land.

13

land, please don't ruin it.

I love

I love your

14

Thank you.

15

MS. TOURJE:

16

MR. GOOD:

17

Mr. Chairman of the tribe, nobody has said yet

Our next speaker is Charlie Good.
G-O-O-D, Charles, C-H-A-R-L-E-S.

18

how much is each resident of the tribe going to make off

19

of these windmills.

20

UNIDENTIFIED SPEAKER:

21

MR. GOOD:

22
23
24
25

34-69

These turbines are the biggest in the country.

Shut her up.

What does it matter?
C'mon, we're not

34-70

allowed to say anything.
UNIDENTIFIED SPEAKER:

Why are you worried about

how much we're going to make?
MR. GOOD:

Because I'm going to lose.
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1
2

UNIDENTIFIED SPEAKER:

you want to know how much we're going to gain?

3
4

MR. GOOD:

I want to gain too.

Are we going to shut her up?

Now, may I

continue?

7

MS. TOURJE:

34-70
Cont.

This is public comment to the

8

front.

9

here because of that disturbance.

We're going to give you a good ten more seconds

10

MR. GOOD:

11

MS. TOURJE:

12

MR. GOOD:

13

If you're going

to gain, I want to gain.

5
6

You're going to lose; so

More than that.
Make sure to speak to the front.
But I still need to know how much is

each resident of the tribe going to be paid for this?

14

I know how much I'm going to lose.

15

lose everything.

16

Nothing.

17

I'm going to

My property will be worth zero.

Because I border up to the reservation.
In fact, the reservation has an easement across

18

my driveway.

19

come up my driveway any time they want to.

20

done it.

21

that's why I'm going to ask the question.

22

going to get access to all the sites?

23

an easement right now up my driveway along with the

24

Border Patrol, and the customs, and the sheriff, and the

25

SDG&E and AT&T and everybody else.

They have a padlock on my gate.

They can

They've never

But there's a padlock; so I'm going to -- so
How are you

Because they have

34-71

That's how they all
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1

34-71
Cont.

gain access to the reservation.

2

What I want to know is how am I going to be

3

compensated for my loss.

4

gain, but how are we going to be compensated?

5

question, and nobody seems to want to answer that

6

question.

7

drastically destroyed.

8

nothing.

9

The tribal members are going to

We need to be compensated.

Zip.

That is my

We are going to be

Our property values will be

And we have to pay for our property.

So for somebody sit there and say, well, it's

10

none of your business how much we're going to make.

11

Well, it's my business how much I'm going to lose.

12

you want to do this, come in and buy me out at

13

125 percent of what I paid for it, and give me one year's

14

free rent to find someplace to else to live.

15

you're going to do it.

17

ourselves to think we have any ability to stop a

18

multibillion dollar corporation like Terra-Gen.

We can't stop you.

We're fooling

But what I'm saying is if you want to make this

20

your power source, then buy us out and make it a real

21

power source.

22

have to say.

23

34-72

That's all I -- that's all I'm asking we need --

16

19

So if

Don't make us live with it.

MS. TOURJE:

All right.

That's all I

And just as a reminder,

24

while the people are speaking, please refrain and keep

25

your comments to yourself.

We want to make sure that

34-73
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1

34-73
Cont.

everybody has a fair opportunity to be heard.

2

So our next speaker is Monique LaChappa.

3

MS. LACHAPPA:

4

Monique LaChappa

that's L-A-C-H-A-P-P-A, M-O-N-I-Q-U-E.

5
6

Good evening.

I'm a tribal member, and I'm swayed by your
guys' comments; although some of them aren't warranted.

7

My comment is to the BIA regarding the

8

establishment of between the general counsel and

9

Terra-Gen.

34-74

That was an informational meeting that.

You

10

said it was the chairman at the time, the chairman said

11

it was an information meeting.

12

And I don't know how their attorney, nor our attorney

13

caught that.

14

There was a vote taken.

And Terra-Gen needs to come back.

The tribal

15

counsel, the general counsel, and show us exactly where

16

the placement of these turbines are going to be because

17

that was also said at the meeting that we want to know

18

exactly where -- and they were to negotiate or to speak

19

with each individual tribal member if it was within their

20

range.

21

office how far the setbacks are supposed to be.

22

they need to come back and view that, please make sure

23

that happens.

34-75

24
25

And we have offsets in our EPA at our SEQUA
And so

And another thing is that on our tribal
resolution, also there's some errors on there that needs

34-76
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1

to also get changed because the way that it's stated that

2

Terra-Gen only wants to work with, at that time, the

3

Chairman and Vice Chairman.

4

that.

5

that needs to get fixed too.

6

want to make sure that is just understood because

7

everybody might not want to agree.

I don't know who made that tribal resolution, but

8
9

We don't do business like

So just for the record I

Because at the time when Terra-Gen did come to
us, they stated they didn't have a power purchase

10

agreement; nor did that have a key position, and no they

11

didn't know how big these turbines were going to be.

34-76
Cont.

12

So now they know these things, and I understand

13

that they had another meeting that I wasn't aware of and

14

maybe our tribal counsel will let other people know that

15

they're having these type of meetings before they we have

16

so we can voice our opinion or the statement of facts,

17

don't give it, that it's not -- they ought to come back

18

and fix that, you know, before they come and put anything

19

up there.

20

They want -- this company wants to have full

21

range of our land, and that's not -- there was a time

22

when that information meeting was misstated.

23

to talk to the landowners around our reservation.

24

Thank you.

25

MS. TOURJE:

Thank you.

They have

Our next speaker will
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1

be Teresa DeGroot.

2

your comment card, make sure it's submitted to Jack.

3
4

MS. DEGROOT:

DeGroot, D-E-G-R-O-O-T,

34-77
Cont.

T-E-R-E-S-A.

5
6

And, again, if you haven't submitted

And I'm really not as good at speaking as a lot
of you guys are.

7

As my husband stated earlier, the 25 that are

8

there, we actually put a semi trailer there to block it

9

so we could enjoy a dinner without flashing lights.

10

Those do bother us even now.

11

them when the wind blows a certain way is very

12

disruptive.

13

The noises that come from

34-78

Now, with what your map shows and what we can

14

tell, they want to put five south of highway eight to our

15

property line.

16

they're going to have to be right next to us, which is

17

where my senior horses are.

18

Now, for those things to even work,

34-79

You can't tell me those aren't going to kill

19

birds.

20

to be keep us awake at night, and then you run them south

21

all along this ridge.

22

You can't tell me the noise of those aren't going

34-80

We won't have a view.

When we moved up here 20 years ago, we had a 360

23

degree view of beautiful mountains, of Mount Lagunas, of

24

everything around us.

25

light.

At night, you didn't see a human

And the stars are beautiful.

34-81

Absolutely
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1

beautiful.

2

here, and we're going to see the lights of the stars

3

about as well you do in downtown San Diego.

4

But you take and put those things up all over

Because you can't look at those flashing lights.

34-81
Cont.

5

These up here the red one flashes at night, but God

6

forbid that goes out because then the white one flashes,

7

and it keeps you awake at night.

8

around so that faces south; so we didn't have the lights

9

in our face.

We turned our bed

It does disrupt everything up here.

I

10

drove 65 miles to work every day so that I could have a

11

nice retirement that I could afford and that is being

12

destroyed.

13

Indians, you speak of taking care of the land.

14

Putting up these things are not taking care of the land.

15

It's destroying the land and the animals.

16

destroying everything that those of us up here came for.

17

It's beautiful.

18

34-82

It's

And my question that I so rudely was interrupted

19

with was you say they're 586 feet high, that the blades

20

are 250 feet, does that blade go above the 560 foot --

21

the 586 by 225 more.

22

in the air?

23

straight answer.

24
25

So it's actually -- what?

What's the answer to that?

700 feet

I've never got a

34-83
(Simultaneous Speaking)

MR. VALERIO:

Real quick.
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1

MS. DEGROOT:

Go ahead.

2

MR. VALERIO:

The answer is:

3

of.

4

is 586.

As shown, the total height to the top of the blade

5

MS. DEGROOT:

6

MS. TOURJE:

7

left.

8
9

34-83
Cont.

It is not on top

Thank you.
Okay.

I guess my time is up.

I have two speaker cards

I have Lorrie Ostrander.
MS. OSTRANDER:

Ostrander, O-S-T-R-A-N-D-E-R,

Lorrie, L-O-R-R-I-E.

10

My comment tonight is when the young man was up

11

here saying that you will have any impact as far as the

12

turbines, maybe from a far distance.

13

even harder to those around it.

14

something happens right there, you don't feel it.

15

the out -- like an earthquake, the epicenter, the trips.

16

It travels, it's

34-84

A lot of times when
But

I was 32 years free of cancer that almost took

17

my life at the age of 32.

18

I had a double mastectomy because I ended up with cancer.

19

Cancer is rising.

20

Your turbines went in, hello,

When these turbines went in, my husband and I

21

witnessed all of the animals we never saw coming from the

22

north end to the south where we live.

23

border, a badger was running across Highway 8.

24

of you seen a badger in this area?

25

time.

Right by the
How many

That was my first

34-85

I saw them in Canada.
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1

Anyway.

We saw coyotes that were hairless.

2

Deer in our backyard.

3

other animals that were in our backyard.

4

one?

5

feeding it fruit.

6

little sanctuary of the wild life coming to our backyard.

7

Why?

And we have pictures of
What's that

Looked look a raccoon, a cotai mundi.
It was so scared.

I was

I had birds.

A

The sad thing is I was taught by my mother at a
very young age we love the land, we take care of it.

10

water, without water, there's no life.

11

breathe, the land that feeds us.

12

The

The air we

When Mark and I first moved out here, this land

13

was so beautiful.

14

night of the moon rising, the biggest moon I had ever

15

seen.

16

Blinking.

I have a portrait that I took one

What do I take pictures of now?

17

But it's the animals.

34-86

Red lights.

I'm not talking for

18

myself.

19

cancer when your first turbines went up, that tore my

20

heart.

But when I lost our timber wolf due to brain

34-87

21

Animals are dying of cancer.

22

Oh, sorry in the human race too.

23

over.

24

animals.

25

34-85
Cont.

They feel safe.

8
9

A puma.

Cancer is rising.

So please think it

Save the air, the water, the land, and the

MS. TOURJE:

Thank you the last speaker I have
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1

is Nancy Good.

2

MS. GOOD:

3

All I have to say is I grew up here in the East

N-A-N-C-Y, G-O-O-D.

4

County.

5

Grew up with the Masons.

6

were my best friends.

7

And it just kills me to know that we're selling out to

8

the rich white guy.

9

I lived here most of my life.

Grew up in Jamul.

Grew up with the Indians.

They

I went to their house to play.

MS. TOURJE:

Okay.

So I mentioned at the

10

beginning, we have time for people to make a one-minute

11

comment if they feel they didn't have enough time.

12

So I see Donna's hand up.

Is there anyone else

13

who would like to give a one-minute comment at the end?

14

Mary.

And I forgot your name.

15

MR. SMITH:

16

MS. TOURJE:

So we have one minute for each

person and Jack will hold up the sign at the end.

18

you so much.

19

21

34-89

Murphy.

17

20

34-88
Cont.

Oh, sorry.

Thank

And the order will be Donna, Mary,

Murphy.
MS. TISDALE:

Speaking of the fact that there

22

are no impacts, I hear -- as the chairman of the

23

Boulevard Planning Group, I hear all the time people that

24

are affected by the turbines on the reservation and off

25

the reservation.

34-90
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1

I have over 40 reports from locals who complain

2

of adverse sleep and health impacts.

3

radius of 2800 feet, about 11 miles or so within the

4

turbines.

5

documented low frequency noise and infrasound at homes

6

around the wind turbines.

7

(inaudible) so and many people have symptoms, they just

8

don't understand what it is that's bothering them.

They live within a

We have professional people come out and they

We also have ultrasound here

9

And it's an invisible pollution, and it's there.

10

And I've had people tell me that they've tried to talk to

11

the people of the tribe or whoever is in charge, and they

12

don't complain because you're interfering with my

13

economic endowment.

14

So when you don't really have anything to

15

complain, then what do you do?

16

the Interior, who owns the turbines now, and I can't

17

even -- even the public utility commission couldn't tell

18

me.

I asked the Department of

19

When I asked Terra-Gen, Ken Wagner, to talk to

20

us because my home is about 1300 feet from the turbines

21

that they want to put in there.

22

34-90
Cont.

34-91

He declined.

When I asked the lobbyist that they hired to

23

come to the neighbors, and I wanted to introduce them, he

24

said, I don't have anything to say to them.

25

the in-your-face attitude that we have to deal with.

So this is
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1

They want us to suck it up.

2

And I'm sorry.

But when we invest in things and

3

our health is impacted and the people that you love and

4

care for is impacted.

5

when you're doing something on your property that bothers

6

somebody else, they have a right to complain.

7

what we're doing here.

8

and that's what we're doing.

9

things.

10

We have a right to complain.

And

That's

This is a public-comment period,
We're trying to respond to

So don't forget I've got a public meeting on

11

Thursday, June 27th at 7:00 o'clock at the Old Boulevard

12

Fire Station.

13

to get more information for you on what's going on.

14

Because Terra-Gen won't come and talk to us; so we'll try

15

and tell you what is happening as much as we know.

16

you.

17

It's for everyone.

MS. TOURJE:

Please come, we'll try

Thank

Can someone -- I'll actually

18

increase the time to two minutes.

19

Mary; Murphy, two.

20

MS. DAUPHINE:

So you'll get two,

I would like it address my last

21

comment to the tribal members and also to these, the team

22

here tonight.

23

34-91
Cont.

34-92

In reading appendix C of the regulatory

24

settings, one of the attachments in the web, I read that

25

in December of 2010, the tribe revised their land use
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1

plan.

2

And it states, "The plan is the policy guide to

3

assure that future physical development within the Campo

4

Indian Reservation occurs in a manner consistent with the

5

tribe's goals for its economic and social development and

6

with its concern that this development does not threaten

7

the environment and cultural resources of the reservation

8

or the surrounding communities."

9

Folks, we have a project here that's doing just

10

that.

11

I take this verbatim -- "to create and preserve a

12

functional healthful, decent, and efficient place in

13

which to live for the tribal members and to serve to

14

inform tribal public and private interest regarding the

15

long-range goals of the community in order to coordinate

16

their activities and work in harmony towards creating a

17

desirable community."

In addition, "It is important to the tribe" -- and

34-92
Cont.

18

Tribal members, people on this board up here,

19

this windmill development is certainly not harmonious.

20

And if long-range goals are associated with this project,

21

I'm fearful of what is coming next.

22

Also, in appendix C, it's stated -- and I'd like

23

to know the answer to that last one -- it also states,

24

the land use code was adopted by the tribe in 1992, and

25

it was amended in June of 2011.
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1

It states, "The purpose of the land use code is

2

to promote the health, safety, and general welfare of the

3

residents of the reservations and to develop and maintain

4

adequate standards for diversity of land and building

5

patterns."

6

protecting ground water, air, preserving traditions and

7

culture and retaining the wilderness areas.

8

adequate housing for all the tribal members and promoting

9

employment for tribal members and improving their

And it codifies the land use goals including

Providing

10

standard of living.

11

not going to be employment, and it's certainly going to

12

take away from your culture and wilderness.

Erecting these windmill projects is

13

And, last -- I need one more minute.

14

MS. TOURJE:

Thank you.

You can speak to us at

15

the end as well.

I want to make sure that Murphy gets

16

his two minutes.

Thank you.

17
18

MR. SMITH:

I just want to mention something not

about infrasound this time.

19

The wind turbines that -- there have been

20

peer-reviewed studies that show that large scale wide

21

turbines actually raise surface temperatures in those

22

areas.

23

34-92
Cont.

34-93

So basically I've just got a general question,

24

whoever can answer it.

25

climate -- in the environmental assessment, and, if not,

Why -- is that addressed in the
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1

why?

2

are we installing wind farms that actually raise

3

temperatures?

And if we're trying to combat global warming, why

4

34-93
Cont.

And there is a peer-reviewed studies on these.

5

I'm going to send them in public comments to your

6

website, but if somebody could answer that question right

7

now, it would be really appreciated.

8
9

MS. TOURJE:

All right.

Thank you.

Thank you so much.

Yes?

10

MR. ZAKAR:

But just a quick one.

To answer the

11

gentleman apparently of the tribe as to why he can't do

12

what he wants to do --

13

UNIDENTIFIED SPEAKER:

14

MR. ZAKAR:

We can't hear.

I want to answer the comment of the

15

apparently tribal member as to why he can't do what he

16

wants to do with his land.

17

of Indian Affairs.

18

You directed it to the Bureau

I kind of believe in the idea of being a

19

sovereign individual.

20

and every person here has freedom over themselves up to a

21

point.

22

the face.

You have freedom over yourself,

34-94

You can stick your hand out until you punch me in
Okay.

23

And if you want to punch me in the face and in

24

the gut too by putting these projects up that I'm going

25

to have to look at for the rest of my life.

That's why

60
NEPA Public Comments Hearing
June 19, 2019

Atkinson-Baker, Inc.
www.depo.com

1

you can't do.

2

certainly wouldn't do it to my neighbors.

3

why.

4

I wouldn't do that to my worst enemy.

MS. TOURJE:

Thank you so much.

Okay.

34-94
Cont.

I

That's

I believe we

5

had a process question that Matt is going to answer on

6

the EIS process.

7

MR. VALERIO:

8

And so one of the questions that we had was why

9

Thank you.

was there not a joint SEQUA/NEPA document.

So there is,

10

in fact, going to be a SEQUA document put out by the

11

County of San Diego.

12

but there will be a document and SEQUA.

13

So there isn't a joint document,

And related to that, you asked specifically as

14

to whether the cumulative projects included or just NEPA

15

or SEQUA, they're both.

So it's essentially any project

16

in the cumulative area.

So irregardless of whether

17

they're SEQUA or NEPA, all of this processes are included

18

in the analysis.

19
20
21

UNIDENTIFIED SPEAKER:

Where would I find that

cumulative impact statement for NEPA?
MR. VALERIO:

Yes.

There is a separate

22

appendix, appendix -- let me check.

23

appendix N, N for Nicholas.

24
25

34-95

MS. TOURJE:

All right.

It's right -- it's

Thank you very much, I

want to thank everyone for being here tonight.

You can
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1

see on this slide here, we have the contact information

2

for Dan.

3

Also, the Capital Wind website you can submit

4

comments there's as well.

5

date to receive comments for this process.

6

MR. HALL:

7

MS. TOURJE:

Can you remind me of the last

July 8th.
So make sure you submit those

8

comments and thank you everyone for your time.

9

that it's -- you have a lot of things going on; so thank

10
11

I know

you for being here and speaking today.
UNIDENTIFIED SPEAKER:

Hold on.

Hold on.

They

12

said something about me being an elder tribal member,

13

yes, I am.

I'm an elder tribal member.

14

MS. TOURJE:

15

UNIDENTIFIED SPEAKER:

16
17

Let me give you the microphone.
I don't need that.

Thank

you anyway, Ma'am.
Hey, I will put it this way to you white people

18

the way you're going to see it.

19

led by a leader that doesn't really give a damn about us.

20

(Simultaneous Speaking)

21

UNIDENTIFIED SPEAKER:

22

these white people so shut up.

23

UNIDENTIFIED SPEAKER:

24
25

34-95
Cont.

We were duped.

We are

34-96

Yes, I'm speaking with

You don't speak for us,

you speak for yourself.
UNIDENTIFIED SPEAKER:

Anyway, aren't the native
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1

Americans supposed to be spiritual people.

2

Aren't they supposed to be the top?

3

tolerate something like that anymore.

4

And his singing is horrible.

5

preaches what isn't there anymore.

6

outdated, and he lies a lot.

7

Well, we won't

And he just

He's old fashioned,

And he does not --

(Simultaneous Speaking)

8
9

Aren't they.

UNIDENTIFIED SPEAKER:

You shut up.

And he does

not -- he does not care for us.

10

UNIDENTIFIED SPEAKER:

You don't have no idea --

11

UNIDENTIFIED SPEAKER:

So let me give you white

12

people this promise.

13

comments.

Let me give these white people my

These windmills will not go up.

14

UNIDENTIFIED SPEAKER:

That man is not our --

15

UNIDENTIFIED SPEAKER:

We're going to make our

16

reservation great again, and it ain't not going to be

17

from no help from his fat ass.

18
19

MS. TOURJE:

So we'll be closing for the night.

Thank you for coming out.

20
21

(Proceedings concluded at 7:52 p.m.)

22
23
24
25
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