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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

A:,

75 Hawthorne Street
San Francisco, CA 94105-3901

February 26, 2020
Mr. Dan (Harold) Hall, Regional Archeologist
Bureau of Indian Affairs
Pacific Regional Office
2800 Cottage Way
Sacramento, California 95825
Subject:

Final Environmental Impact Statement for the Campo Wind Energy Project, Campo Indian
Reservation, San Diego County, California (EIS No. 20200022)

Dear Mr. Hall:
The U.S. Environmental Protection Agency has reviewed the above-referenced document pursua
nt to the
National Environmental Policy Act, Council on Environmental Quality regulations (40 CFR Parts
1500-1508),
and our NEPA review authority under Section 309 of the Clean Air Act.
The EPA submitted a comment letter for the DEIS (dated July 8, 2019) with recommendations
on several
topics, including reducing potential impacts from project activities on sensitive water resourc
es and reducing
effects to human health from possible adverse noise impacts from turbines being sited too close to
sensitive
receptors and homes. The EPA appreciates the responses provided to our recommendations and
the additional
information or revisions included in the FEIS to address them, including providing an update
on consultation
with the U.S. Army Corps of Engineers regarding potential Clean Water Act Section 404 permitting
requirements for the project and revising Table 4.5-2b to include a summary of the potential impacts
to
jurisdictional aquatic resources under Alternative 2 (information that was missing from the table
in the DEIS).
The EPA has been informed by the Department of the Interior that the Campo Wind Energy
Project has been
designated as a major infrastructure project under One Federal Decision. As part of the One
Federal Decision
process, the EPA has been asked about the status of the National Pollutant Discharge Elimination
System
permit for the project, which had been identified in the DEIS as one of the permits that would
be completed
before construction could conunence. As of this date, the EPA has not received an application
for a NPDES
permit for the Campo Wind Energy Project. For assistance with completing the NPDES permit,
please contact
Gary Sheth of the EPA Region 9 NPDES Permit Section. Mr. Sheth can be reached at 415-97
2-3516 or
sheth.gary@epa.gov.
The EPA appreciates the opportunity to review this FEIS. If you have any questions, please contact
me at 415947-4 167, or contact Jason Gerdes, the lead reviewer for this project. Mr. Gerdes can be reached
at 4 15-9474221 or gerdes.jason@epa.gov.
Sincerely,

Jn Prij ate 1, Manager
Environmental Review Branch

Boulevard Planning Group
PO Box 1272, Boulevard, CA 91905
DATE: March 11, 2020
TO: Bureau of Indian Affairs, BIA Pacific Regional Office, 2800 Cottage Way, Sacramento, California
95825: via Harold.hall@bia.gov
FROM: Donna Tisdale, Boulevard Planning Group (BPG) Chair, and as an individual: PO Box 1275,
Boulevard, CA 91905; 619-766-4170; tisdale.donna@gmail.com

RE: Campo Wind FEIS comments
At our regular meeting held on March 5, 2020, our advisory land use Group voted unanimously (1 seat
vacant and 2 members absent) to authorize the Chair to submit comments opposing Campo Wind FEIS.
We prefer the NO PROJECT Alternative that eliminates all potential project-related impacts. People
live here for the rural community character with open views, clean horizons, fragrant chaparral covered
hills, oak filled valleys, and dark skies. We have no desire to live in or next to looming and noisy
industrial wind projects with some of the biggest land-based turbines in use, miles of new high-voltage
lines, substations and/or switchyards. There is no need for Campo Wind here. Kumeyaay Wind and Tule
Wind seem like they are curtailed more and more frequently for days / weeks on end. And Tule Wind II
has not even been constructed.
These comments are limited due to having only 30 days to respond after teams of folks working for
Terra-Gen and Dudek took 5 months or so to Respond To Comments in the DEIS. Apologies in advance
for not having enough time to better edit and format our submission.
Based on our local experience with, and complaints related to, existing wind turbine projects in our own
rural communities and adjacent to ours, it is our strong opinion and belief that industrial wind turbines
represent the following legal definitions:




Public Nuisance: Any act, omission or condition which is offensive, which is injurious or
dangerous to health, which materially interferes with the ordinary comfort, convenience, peace
or quiet of the public or which adversely effects the safety of the public;
Private Nuisance1: An activity or thing that interferes with the use of property by an individual
(or a few individuals) by being irritating, offensive, or obstructive. Nuisances can include
everything from noise and illegal gambling to posting indecent signs and misdirecting water on
to other property. Conditions that affect an entire community are a public nuisance. Lawsuits
may be brought to abate (remove or reduce) a nuisance.

The Campo Wind FEIS is inadequate, insufficient, and misleading and the Project should be denied
based on but limited to the following admitted significant and unavoidable impacts:
Noise: FEIS @ page 95: 4.7.2 Effects Summary Table Socioeconomic Effects and Mitigation:
1

https://www.law.cornell.edu/wex/private_nuisance
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Impact SOCIO-4 Adverse environmental justice effects due to high minority and low
income populations on Reservation disproportionately affected by adverse noise and
visual effects MM-NOI-1 and MM-VIS-1 through MM-VIS-7 (remains unavoidable
adverse effect on Reservation)
FEIS @ page I12: 4.10.2 Effects Summary Table Noise Effects and Mitigation Impact
NOI-3 Adverse effects relating to operation-related noise at NSLUs. Operation effects
are significant and unavoidable.

The American Wind Energy Association website includes the following on community support
that has been willfully and negligently ignored by Terra-Gen and GM Gabrych and their
Campo Wind – Boulder Brush representatives:


Community support:2 “The U.S. wind industry works hand-in-hand with communities to build
new projects. Developers gain community support through outreach, engagement and
transparency. They should encourage public input and involvement early in the planning
process.”

Our own government is working with / for wind industry interests, over impacted communities,
without conducting or investing adequate site specific field research to better understand how these
massive turbines impact people living near them:


US Dept of Energy: Working to move wind energy forward3: partners with Lawrence Berkeley
National Laboratory (LBNL) ipo.lbl.gov, National Renewable Energy Laboratory 4
o “Flexibility is the key to government-industry collaborations at the National Wind
Technology Center (NWTC), where companies get the support they need and can take
full advantage of the center's facilities and research and development capabilities.”

A SUPPLEMENTAL EIS IS SUPPORTED AND REQUESTED BASED ON, BUT NOT LIMITED TO THE
FOLLWING NEW INFORMATION/ ERRORS/ AND OMISSIONS:




Terra-Gen/Dudek’s use of smaller ‘representative’ turbines for noise, visual and shadow flicker
analysis that results in underestimated impacts for all.
San Diego County and USEPA comments on the Draft EIS recommend larger setbacks and
express valid concerns over noise impacts.
Failure to disclose “future NICAD footprint” with at least a dozen large-scale battery storage
components, in addition to the 20 or so battery containers, documented on Terra-Gen’s
Boulder Brush Facilities Plot Plan on sheet 26 (Control Building Details) of 27 sheets, dated
12/05/19: Major Use Permit Case No. 19-002; Environmental Lot No.PDS2019-ER-19-16-001.
o The DEIS, the FEIS, and related notices do not include any references to these battery
storage components, even thought the Boulder Brush Facilities are a connected action
project. See the BIA’s Campo Wind NOA posted in the Federal Register on 2/10/205.

2

https://www.awea.org/policy-and-issues/project-development
https://www.energy.gov/sites/prod/files/2020/02/f71/weto-funding-factsheet-2020.pdf
4
nrel.gov/wind/work-with-us.html
5
https://www.federalregister.gov/documents/2020/02/10/2020-02669/final-environmental-impact-statementfor-the-proposed-campo-wind-energy-project-san-diego-california
3
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February 6, 2020: IHS Markit article: Aggressive load-shifting could increase
battery fire risk-investigators 6 (excerpt) “Raising serious concerns about the
safety of battery storage, investigators into the alarming spate of lithium-ion
battery fires in South Korea said one of the primary causes was the practice of
using nearly the full charging and discharging battery capacity on a daily basis—
a pattern that can roughly correspond with plans by U.S. operators to use
storage to shift wind and solar generation to the evening periods of peak
demand. Last year, South Korean government officials largely halted
deployment of new lithium-ion battery systems and urged operators to curtail
operations of existing ones after 23 battery fires broke out over a year-and-ahalf. Many owners continued operating, however, and in recent months
another five battery fires have been reported in South Korea, which had
represented the world's largest market for stationary battery storage before the
fires cratered new deployments.”
This undated file photo (below) shows firefighters putting out an ESS fire. (Yonhap)7

Tribal petition signed by 65 voting General Council members opposing Campo Wind and
calling for a special meeting was handed to Chairman Harry P. Cuero, on January 23, 20208, by
tribal elder Dennis Largo. It was formally announced at San Diego County’s January 23rd Campo
Wind DEIR meeting and submitted to both San Diego County and the BIA.
According to several tribal members who were present, that special meeting was held on
February 19, 2019, and Chairman Cuero refused to recognize the multiple motions and
seconds on the floor calling for votes to terminate Campo Wind. And there were enough
members present to carry that vote to terminate Campo Wind, far outnumbering those who
support Terra-Gen’s controversial Project and the allegedly illegal vote taken on April 3, 2018 to
approve Terra-Gen’s lease agreement with only 32 members voting Yes.
Campo Wind’s FAA violations were documented in letter to FAA from Law Offices of Stephan
C. Volker , dated January 29, 2020: “The Project’s Wind Turbines Will Encroach Upon Existing
Flight Airspace: The FAA Notice identifies approximately 76 wind turbines included in this
Project that exceed the FAA obstruction standards outlined in the Code of Federal Regulations,
Title 14, Part 77. These turbines will each stand 586 feet tall. Notice at 4-6. Consequently, they
will exceed by 87 feet the FAA height limit of 499 feet above ground level. Notice at 6, citing 14
CFR § 77.17(a)(1). Furthermore, at least four turbines will cause the minimum en route altitude
and the minimum obstruction clearance altitude to increase by 200 feet, from 7,000 feet to
7,200 feet. Notice at 6. This abrupt increase in minimum flight altitude in this mountainous

https://ihsmarkit.com/research-analysis/aggressive-loadshifting-could-increase-battery-fire-risk-inves.html
https://en.yna.co.kr/view/AEN20190502001000320

3

Boulevard Planning Group’s comments on Campo Wind Final EIS

3-11-20



area will pose aviation burdens on and hazards to military as well as commercial and private
aircraft that utilize the air space overlying the Project site. For these reasons, as the Civil
Aviation Authority has recognized, “[w]ind turbine developments can have a detrimental effect
on military operations.”This hazard would be especially problematic because the Project area is
frequently used by the military for training aircraft at low altitudes.”
Cumulative Impact Project not included: 108 MW Energia Sierra Juarez Wind II, with 26 Vestas
V150-4.2 MW turbines is expected to start construction in June/July 2020 with commissioning
expected in second quarter of 20219

FEIS
1.1 PURPOSE AND NEED FOR THE PROPOSED ACTION:


“…Project components and the regulations implementing 25 USC 415 are located in 25 CFR, Part
162. According to Part 162, 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. In
addition, the leasing of tribal trust lands furthers tribal interests, including economic
development, revenue, tribal governance, and self-determination. Approval of the proposed
lease will satisfy several needs/interests, including improving the economic conditions of the
Tribe through lease revenue and job creation, and utilizing the renewable wind resource.”
o BPG responses: Petition from 65 voting General Council members, opposing Campo
Wind, indicates that they have determined that the lease is not in their best interest.
o Campo Chairman Cuero’s refusal, at Special Meeting held on Feb 19th, to recognize
motions or call a vote to terminate Campo Wind obstructed the will of and denied the
rights of ‘the landowners”.

Campo Band regulations: FEIS: RTC-TR-1 & TR-2


“Under the terms of the Campo Lease between the Tribe and 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”
 BPG Response: This appears to be unacceptable to the 65 members who signed the
anti-Campo Wind petition, and others who were not previously aware.

Wind turbines: FEIS prefers Alternative 1- 252 megawatt (MW) with 60 – 4.2 MW wind
turbines 586 ft tall.


Project Description lists rotors up to 460 ft (each blade up to 230 ft) and tower hub height up to
374 ft. That equals 604 ft not 586 ft.

 4.2 MW turbines are twice the size and produce twice the energy and related noise and
vibrations as the existing 25-2 MW Kumeyaay Wind Turbines and 57-2.3 MW Tule Wind

9

https://www.renewableenergymagazine.com/wind/vestas-wins-108-mw-epc-order-in-20200220/
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single blade weighs 12,000 pounds.
Massive 4.2 MW turbines did not start being installed until sometime in 2019, so none of the
FEIS referenced studies apply to Campo Wind turbines because they are all appear to be based
on turbines that average 1.5-2MW which are about 1/3 to ½ the height and amount of power
and noise and infrasound vibrations generated.
Larger turbines generate more low-frequency noise 10that travels further and passes through
buildings and human bodies. And the difference is statistically significant11.
¼ mile (1,320) setback from turbines is reported in the FEIS but some turbines appear much
closer to homes and offices both on and off-reservation.
¼ mile setback is vastly inadequate and was approved by the Campo Band prior to 4.2 MW
turbines being introduced into residential areas.
BPG response: Even turbine makers recommend 1640 feet safety setback;
o Vestas Wind Turbine Blade Throw Warning 1640 Feet, Vestas Confidential Health and
Safety Instruction Manual For a Falmouth MA Wind Farm 1640 Feet (500 Meters)12
BPG Response: There is also the issue of wind turbine spacing from each other that can impact
efficiency and noise emissions:
o The NREL’s posted Wind Farm Area Calculator specifically states that “…The
"footprint," which is typically around 0.25 acres per turbine, does not include the 5-10
turbine diameters of spacing required between wind turbines… “. The project design
does not take into account the recommended spacing between turbines of 10-15 rotor
diameter widths, based on 300 ft rotor widths, to reduce wake effect.
o

o

Wind Turbine Separation Distances Matter ; prepared by Peter R Mitchell, AM, BChE
June 201413 ScienceDaily: Summary (excerpt): “Siting wind turbines too close together
has a number of predictable consequences resulting from the turbulent nature of the air
exiting turbines and entering adjacent turbines. The consequences include:  increased
wear on the turbine components, ultimately increasing early failure rates;  increased
audible noise;  increased infrasound and low frequency noise. These predictable and
long known consequences of placing turbines too close are frequently ignored by both
wind turbine manufacturers and developers; particularly if they are operating in a
country with systemic regulatory failure of the wind industry, such as Australia. Evidence
is that the manufacturer-recommended separation distances of 7 to 8 rotor diameters
for turbines in line with the prevailing wind and 5 rotor diameters for turbines abreast,
still allows turbulent air exiting one turbine to retain significant turbulence when
entering the next; so the manufacturers’ recommended spacings can be considered as
an unfortunate compromise and inadequate to contain noise.
"Better turbine spacing for large wind farms."

10

https://www.wind-watch.org/documents/wind-turbine-noise-a-simple-statement-of-facts/
https://asa.scitation.org/doi/10.1121/1.3543957
12
https://northeastwindmills.com/wp-content/uploads/2013/07/vestas-nordex.pdf
13
http://www.na-paw.org/Mitchell/Mitchell-Wind-Turbine-Separation-Distances.pdf
11
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Better turbine spacing for large wind farms14, February 7, 2011, Johns Hopkins
University:
o



Summary:
“Large wind farms are being built around the world as a cleaner way to generate
electricity, but operators are still searching for the most efficient way to arrange the
massive turbines that turn moving air into power. For maximum efficiency in power
generation, operators of large wind farms should space their turbines farther apart,
researchers say that which allows the turbines to economically extract the most energy
from the wind, has been shown to be some 15 rotor diameters. Most efficient
extraction of useful energy will approximately coincide with the least production of
waste energy, namely sound and vibration”. Spacing turbines 10-15 rotor diameters
apart would also help reduce wake effects, turbulence, and complex emissions of noise,
vibrations, and infrasound.”

In addition, local turbulent winds / wind shear have already resulted in the 2009 catastrophic failure
at Kumeyaay Wind that could be repeated or even exacerbated with the use of much larger wind
turbines:
o

Gamesa | January 2010
Highlights: Extreme wind analysis15

“The Kumeyaay Wind farm, located 60 miles east of San Diego on the Campo Indian
Reservation, is a 50MW, 25 turbine wind site producing enough power for 32,500
homes.
On December 7, 2009 the Kumeyaay Wind Project experienced an extreme wind which
caused catastrophic damage to many of the wind turbine blades. 23 of the 25 turbine
were deemed inoperable. Due to the extensive damage, the blades on all the turbines
were replaced. Gamesa engaged AWS Truepower to conducted an analysis of the
extreme wind event. The analysis was made more difficult by the fact that no SCADA
14

https://www.sciencedaily.com/releases/2011/01/110120111332.htm
https://aws-dewi.ul.com/about-us/case-study/kumeyaay-wind-project-extreme-wind-analysis-san-diegocalifornia/
15
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data was available during the event due to a power outage. AWS Truepower bridged
this gap using wind data from a nearby tower. The information helped AWS Truepower
delineate the climatic conditions at each turbine in order to determine if the conditions
exceeded the International Electrotechnical Commission (IEC) design specifications.
Each blade was removed from every turbine at this wind farm.
A 10-minute wind speed and turbulence intensity record for each turbine was presented
by AWS Truepower. The analysis concluded that in fact the IEC design specifications
were exceeded for turbulence, although the maximum wind speed threshold was not.”

Appendix S. Shadow Flicker: FEIS (Dudek) predicts Shadow Flicker out to 6,750 feet (15 x 450ft
rotors) (almost 1.3 miles)












If the actual Campo Wind turbines are 604 ft tall instead of the reported 586 ft tall, shadow
flicker will extend even further than 6,750 ft that the FEIS estimates, which is probably already
underestimated.
Only homes existing at time of Record of Decision will be able to complain and they can only
do so within the first year of Campo Wind operation. Then, they will only get funds for vastly
inadequate vegetation screening or window coverings to block shadow flicker.
Approximately 34 Off-Reservations receptors may experience shadow flicker for more than 30
minutes in a given day and approximately 101 Off-Reservations receptors may experience
shadow flicker for more than 30 hours in a given year.
Approximately 72 On-Reservations receptors may experience shadow flicker for more than 30
minutes in a given day and approximately 64 On-Reservations receptors may experience shadow
flicker for more than 30 hours in a given year.
Table 5.1 presents those Off-Reservations receptor locations at which the maximum daily
shadow flicker or the total annual shadow flicker may exceed the 30 minutes a day or 30 hours a
year (30/30) guideline.
FIGURE C3 SCENARIO 3: ANNUAL SHADOW FLICKER: This figure includes sections where shadow
flicker exceeds 200 hours per year!

High voltage lines & substation:


“Approximately 3.5 miles of the approximately 8.5-mile-long overhead 230 kV gen-tie lines that
would transmit the electricity from the Campo Wind Facilities to the Off-Reservation highvoltage substation and switchyard would be constructed within the Boulder Brush Corridor as
part of the Boulder Brush Facilities on private land. This segment of the gen-tie line would
require approximately 32 steel pole structures that, in addition to the transmission wires,
would accommodate a fiber-optic ground wire attachment for lightning protection and internal
communications. The height of the steel pole structures would vary by location, up to a
maximum height of 150 feet.”
 BPG responses: This line is proposed to cross the Campo Reservation just west of Live
Oak Springs near Williams Road where a staging and laydown yard are proposed, cross
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I-8, and head northeast into the old Big Country Ranch property on Ribbonwood Road,
now owned by GM Gabrych16, listed as one of the largest land owners in the US:
 This just further degrades the existing visual and generally uncluttered views in the area.
And represents additional fire risk potentially sparked by line faults or various forms of
collision with the lines/poles/transformers, and more.
Project Substation: Industry is well aware that along with the potential for electrical pollution
to move off-site through the air and ground from wind turbines and substations, there is also
the potential for substation noise to leave the site through air and ground pressure waves that
can be perceived at distance. In addition to homes in the area, there is also wildlife habitat,
trails, and habitat connectivity that must be recognized and addressed.
Cautions and recommendations from the Electrical Engineering Portal include the following: o
Substation Noise Sources to take into consideration: Continuous audible sources ; Continuous
radio frequency (RF) sources; Impulse sources ; Equipment noise levels ; Attenuation of noise
with distance
Noise Abatement Methods to take into consideration: Reduced transformer sound levels ; Lowimpulse noise equipment ; RF noise and corona-induced audible noise control; Site location;
Larger yard area; Equipment placement ; Barriers or walls; Active noise cancellation techniques

Water: 173 AF (56.4 million gallons) needed for 14 month construction phase.




Approximately 250,000 gallons per day would be required during peak construction demand,
which would occur over the first 3 months of construction.
o BPG Response: Proposed water sources includes the same On-Reservation wells that
was pumped dry and impacted springs and other wells during construction of SDG&E’
ECO Substation.
Response to Comment (RTC) @ page 41-42 - 2.20 Water Resources: “…site-specific well testing
was not performed”.
 BPG Response: It is alarming, dangerous, unprofessional, and unethical to propose
extracting over 56 million gallons of water from wells that have not had any site-specific
testing performed. This appears to violate professional standards.
 Snyder Geologic’s review and opinion (3-9-20) includes the following statement:
o “In summary of the information presented in this report, it seems clear that
when presented with valid technical and scientific arguments in our original
comment letter dated July 5, 2019, the project proponent ignored the
arguments and provided responses that are inadequate, broadly dismissive, and
without technical merit. They have relied on data that are not site-specific and
made liberal assumptions, and have not conducted further evaluation of the
well field and its pumping effects on nearby residential wells.”

Noise: FEIS @ page 95: 4.7.2 Effects Summary Table Socioeconomic Effects and Mitigation:


Impact SOCIO-4 Adverse environmental justice effects due to high minority and low income
populations on Reservation disproportionately affected by adverse noise and visual effects

16

https://greenhomebuildermag.com/one-of-the-largest-land-owners-in-u-s-buys-massive-plot-in-rural-indio-for8m-his-plans-for-it-are-unclear/
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MM-NOI-1 and MM-VIS-1 through MM-VIS-7 (remains unavoidable adverse effect on
Reservation)
 BPG Response: In addition to the tribal population, the Boulevard area in general should
also qualify as environmental justice community. SDG&E has previously claimed us as
such when it suited their purposes.
FEIS @ page I12: 4.10.2 Effects Summary Table Noise Effects and Mitigation Impact NOI-3
Adverse effects relating to operation-related noise at NSLUs. Operation effects are significant
and unavoidable.
FEIS @ page 118 4.10.4 Conclusions: “However, effects related to noise would result from the
Project build alternatives (1 and 2) where more than one turbine is located in proximity to the
0.25-mile setback from a residence. While consideration of noise effects as part of the selection
of the final 60 turbine locations would help reduce adverse effects from operations, it would
likely not eliminate all instances. Therefore, wind turbine operational noise effects would
remain adverse and unavoidable”.
RTC-41: “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)).”
RTC-48: FEIS (Dudek) used smaller wind turbines than the proposed 4.2 MW turbines to model
noise impacts.
 BPG response: dBF Associates, Inc’s third party formal review and comments on
Campo Wind FEIS (3-9-2020) includes the following statement:




“In its current form, the Acoustical Analysis Report and Final Environmental
Impact Statement underpredict project noise levels at NSLUs and underreport
the severity and extent of project noise impacts.”

FEIS (Dudek) used CadnaA modeling for wind turbine noise when that model was never
intended to be used for wind turbines17: (excerpt)



“Heinrich A. Metzen of DataKustik GmbH[3], maker of CADNA/A confirmed this
fact in an e-mail where he stated: "long range propagation including atmospheric
refraction is not part of the standards used for (normal, "standard") noise
calculations. It is known that atmospheric refraction may cause sound to be
refracted downwards again and contributing strongly to the level at long distances.
The atmosphere in the standards existing is just homogeneous above height."

Traffic & Roads: 1,238 vehicle trips per day for Project (Table 2.8-9)


17

320 trips per day for workers, vendor trucks and haul trucks.

http://www.windaction.org/posts/32217-the-lie-behind-turbine-noise-models#.XmPcN6hKiUl
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934 trips per day for workers, vendor trucks, and haul trucks

“Existing roads would be improved to accommodate construction equipment delivery and
access. It is anticipated that approximately 15 miles of existing roads would need to be
temporarily widened up to 40 feet during construction and then would be reduced to
approximately 24 feet after construction.”
The Boulder Brush Facilities would be located in the McCain Valley area of the unincorporated
County, north of the community of Boulevard and I-8. Regional access would be provided by I-8.
Local access would be provided by Ribbonwood Road.
 BPG Response: At the Jan 23rd public meeting, County staff indicated that Terra-Gen /
SDG&E will be allowed to use imminent domain to widen Ribbonwood Road because of
an existing utility easement and the fact that the new high-voltage switchyard will be
transferred to SDG&E ownership. This detail was not made apparent in the FEIS.

Appendix T – Response to Comments (RTC) PROP-1 @ page 44: 2.21 Socioeconomic Conditions:
Property Values: (excerpt-emphasis added):


“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.”
o BPG Response: We all know this misleading response is simply not true. And it has been
debunked by the FEIS comments (3-8-2020) submitted by Jeffrey Morrison, real estate
agent based in Boulevard, who provided documented evidence describing how existing
and proposed wind turbines are adversely impacting property sales and values, showing
that Dudek’s response was false and not based in reality.

Soil moved: Project includes 2,200 acres of Campo Reservation and several hundred acres of
private land.



Estimated 1,349,550 Cubic Yards of Fill Soil
37,700 cubic yards of concrete required.
 BPG Response: that amount of soil and concrete represent significant amounts
of dust generation, water use, related construction vehicle traffic, and noise.

Explosives-blasting rocks: APPENDIX K-1 Acoustical Analysis Report for the Campo Wind
Project Table 20 Anticipated Blasting Characteristics:


10

Total Rock Requiring Blasting (cubic yards) 1,537,480; Total Area Blasted (square feet)
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Table 20 Rock-Crushing Characteristics: Amount of rock to be processed (cubic yards)
30,770; Total rock processed per day (cubic yards day) 3,077.
BPG response: 1.5 million cubic yards of blasted rock added to the 1.3 million
cubic yards of fill soil = over 1.8 million cubic yards of disruption and destruction.

Resource Development Plan:



BPG Response: The FEIS repeatedly references the Resource Development Plan that must be
approved by BIA as part of the Campo Wind Lease Agreement with Terra-Gen.
This plan should be made available for review and comment before BIA approval.

Visual Effects: FEIS at page 119: 4.11.2 Effects Summary Table Visual Resources Effects and
Mitigation:


Impact VIS-1 Adverse effects MM-VIS-1 through MM-VIS-7 (unavoidable adverse effects would
remain) Impact VIS-2 Adverse effects MM-VIS-1 through MM-VIS-7 (unavoidable adverse
effects would remain)
o BPG Response: The NO PROJECT Alternative would eliminate these adverse effects.

FEIS @ page 143: Summary Table Adverse Unavoidable Effects Impact Number Description of
Impact Mitigation Effect after Mitigation VIS-1 and VIS-2:


(excerpt-emphasis added)“Each of the build alternatives could have an unavoidable adverse
effect on a scenic vista MM-VIS-1 through MMVIS-7 Remains adverse and unavoidable SOCIO4 Environmental Justice impacts as minority/low-income community is subjected to adverse
visual effects MM-VIS-1 through MMVIS-7 Remains adverse and unavoidable”
o BPG Response: the NO PROJECT Alternative would eliminate these adverse effects.

APPENDIX L Visual Impact Assessment Table 2 Key Observation Points (KOP):




BPG Response: None of the KOP visual simulations show just how close to, and what turbines
would look like from, existing private and tribal homes that would be most significantly
impacted.
The simulations appear to have been purposely situated / manipulated to avoid showing tribal or
private homes, schools, and work places, thereby significantly misrepresenting and downplaying
the real world significant and adverse visual day and night impacts that will be inflicted upon us.

Appendix P: Mitigation Measures: (inadequate)


MM-NOI-1 Construction Noise Best Management Practices.
o BPG Response: Where is the noise mitigation for potentially nuisance and health
threatening operational noise levels?
o Recent articles expose wind industry’s liability to impacted homeowners in various parts
of the globe18.

18

https://stopthesethings.com/2020/03/05/settling-up-irish-wind-farm-operator-pays-three-childrene225000-compensation-for-suffering-caused-by-turbine-noise/
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o

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”
o BPG Response: Curtains and bushes won’t stop shadow flicker nuisance that can
increase stress, anxiety, and vertigo. It is especially hard on those who pre-existing
health conditions.
MM-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 Campo Lease. Plans detailing the proposed turbine setbacks
would be submitted to the Tribe for review and approval prior to construction. Project turbine
locations will be included in the Resource Development Plan to be prepared pursuant to 25 CFR,
Section 162.563(h).”
o BPG Response: Where is the Resource Development Plan and map of final turbine
locations? It should be made available to public prior to any approvals.
PDF-HYD-1 Groundwater Monitoring: “Campo Environmental Protection Agency (CEPA) will
monitor the depth to groundwater in wells located between existing On-Reservation production
wells anticipated to be a source of groundwater supply for Project construction and other
nearby On-Reservation production wells. A groundwater level drawdown threshold for OnReservation monitoring wells should be established to ensure that declines in groundwater
levels in On-Reservation wells remain at less than 20 feet resultant from OnReservation
pumping for Project construction. Groundwater level monitoring should be conducted at least
weekly during Project construction and do not interfere with individual and Public Water System
(PWS) wells that provide drinking water to residents and others. Should the groundwater
drawdown threshold be exceeded, CEPA will require the cessation of on-site pumping for
Project construction, from such production wells as is necessary, until groundwater levels in the
monitoring wells rise above the threshold.”
o BPG Response: Monitoring wells may not access the same water bearing fractures as
the wells and springs relied upon by existing adjacent tribal and private homes that
were previously impacted during 2013 bulk water sales for construction of the ECO
Substation from these same wells. Campo EPA, under leadership at that time,
appeared to be part of the problem.

FEIS at page 1: 1.1 PURPOSE AND NEED FOR THE PROPOSED ACTION
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Excerpt-emphasis added: “Prior to approval of any lease, the Secretary of the Interior is
required to first determine that adequate consideration has been given to the factors in 25 USC
415(a). Further information regarding Project components and the regulations implementing 25
USC 415 are located in 25 CFR, Part 162. According to Part 162, 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
o BPG response: The recent disclosures by numerous tribal members of their internal
struggles to overturn previous Campo Wind lease approvals, that they allege were
illegal, and Chariman Cuero’s reported refusal to recognize or hold votes on motions to
terminate Campo Wind at their February 19th Special Meeting are alarming.
o It would appear that Campo’s ‘landowners’ have already determined that the lease is
not in their best interest and the BIA, Terra-Gen, and current leadership need to

recognize that determination to terminate Campo Wind.
o In that regard, where does the Production Tax Credit windfall go?
o

According to Energy.gov WindExchange: PTC: If construction starts by Dec. 31, 2020,
developers will receive 1.5 cents/kwh for the first 10 years (60% of original PTC rate).

o

Wind and Solar Tax Credits19
BY INSTITUTE FOR ENERGY RESEARCH (IER) MARCH 26, 2019


The U.S. Treasury estimates that the Production Tax Credit will cost
taxpayers $40.12 billion from 2018 to 2027, making it the most expensive
energy subsidy under current tax law.



These tax credits fundamentally distort markets and strain the grid in ways that
are economically unsustainable.



Backup costs (i.e. the costs of maintaining backup electricity 24/7 to
compensate for wind and solar’s intermittency) are not included in estimations
of the cost of wind and solar power, leading to gross underestimation of the



costs of these energy sources.
According our math, here is what Campo Wind PTC value potentially represents
o 60 turbines x 4.2 MW =252 MW; 252 MW x 8,760 hours =2,207,529 MW @ 100%
efficiency; 2,207,529 x 40% (estimated efficiency) =883,011 MW x $15 PTC (through
2020) = $13,245,165 divided by 60 turbines = $220,753 per turbine per year x10 years
=$2,207,528,000 per turbine over 10 years x 60 turbines =$132,451,650 total potential
Campo Wind PTC.
o Just how much of that value will be trickled down to actual General Council members?

2.2.1 Components Common to Each Design Alternative

19

https://www.instituteforenergyresearch.org/renewable/wind-and-solar-tax-credits/
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At page 10: G. Water Collection and Septic Systems: (excerpt) The 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 of the proposed O&M facility, generally
consistent with the connection and sizing necessary for a single-family home. Additionally,
project design feature PDF-HY-1 related to water collection would be implemented as part of
Project operations. Full details of this project design feature are located in Appendix P.
o BPG Response: ERROR: There are no ‘full details of this project design feature located in
Appendix P’- Campo Wind Mitigation Measures, as claimed.
o Where is the water coming from? Where are the referenced ‘existing On-Reservation
facilities’? Where is the utility connection/easement? They don’t show up in any of the
Figures in Appendix E.
H. Temporary Concrete Batch Plant for Use during Construction (excerpt):”… The concrete
batch plant would occupy an area of approximately 400 feet by 400 feet, or 3.7 acres, within the
Campo Corridor on the Reservation. The concrete batch plant would consist of a mixing plant,
areas for aggregate and sand stockpiles, driveways, truck load-out area, and turnaround(s). The
concrete batch plant would include cement storage silos, water and mixture tanks, aggregate
hoppers, conveyors, and augers to deliver different materials to the mixing plant. The batch
plant would be located just off an access road”.
o BPG Response: Where this water is coming from? It is unclear.

3.2.2.2 Groundwater Resources


At page 31: “Transducer measurements noted a decline in water levels of up to 110 feet when
pumps were running, and 30 to 50 feet when pumps were shut off. By the end of the 5-year
post-construction period, however, groundwater had recovered to near pre-construction
levels.”
o BPG Response: What happens between year one and year 5?
o Failure to conduct on-site water tests is contrary to common sense and professional
codes of conduct.
o Snyder Geologic’s3rd party FEIS review and opinion includes the following statement:
 “In summary of the information presented in this report, it seems clear that
when presented with valid technical and scientific arguments in our original
comment letter dated July 5, 2019, the project proponent ignored the
arguments and provided responses that are inadequate, broadly dismissive, and
without technical merit. They have relied on data that are not site-specific and
made liberal assumptions, and have not conducted further evaluation of the
well field and its pumping effects on nearby residential wells.”

4.13.4 Shadow Flicker


At page 137-138: (excerpt-emphasis added): “Shadow flicker analysis is performed through
computer-based mapping and modeling and can be predicted based on specific parameters such
as time of day, days of the year, turbine height and rotor diameter, and wind speeds and
direction. According to a study by the U.S. Department of Energy’s Lawrence Berkeley National
Laboratory, as cited by the American Wind Energy Association (2018), 92% of people living
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within 5 miles of a wind farm report positive or neutral experiences with the wind farm.
General setback requirements are typically sufficient to prevent shadow flicker effects on
receptors. For purposes of this section and Section 3.13.4 only, “On-Reservations” refers to
receptors on the Campo, Manzanita, and La Posta Reservations. The Campo Lease provides that
no turbines will be sited within 0.25 miles (or 1,320 feet) of any receptor on the Campo
Reservation. No Project turbines will be sited within 1,000 feet of any receptor outside the
Campo Reservation.”
o
At page 139-140: (excerpt) While the anticipated shadow flicker effects are far below health
hazard thresholds for flickering light, two Project Design Features (PDF-AE-1 and PDF-AE-2)
would be implemented to reduce the potential visual intrusion of shadow flicker above 30
minutes in a given day or 30 hours in a given year. PDF-AE-1 would be implemented to reduce
nuisance-level potential shadow flicker effects experienced by On-Reservations receptors within
BIA jurisdiction. A similar Project Design Feature would be implemented for Off-Reservations
receptors. Full details of these project design features are located in Appendix P.
o BPG response: Appendix P includes the following vastly inadequate and irresponsible
mitigation effort:
 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.”
o BPG Response: Terra-Gen now refuses to consider curtailing turbines during most
offensive hours of shadow flicker that can exceed 30 minutes/day,and 100 hours/per
year, with FIGURE C3 SCENARIO 3: ANNUAL SHADOW FLICKER Expected-Case Scenario
Off-Reservations Receptors showing some homes located within or on the edge of 100200 hours per year and even greater than 200 hours per year!
 BPG Response: 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
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made through a Project hotline to be established by the Developer and published to the
Developer’s website.
BPG Response to Dept of Energy’s LBNL 2018 report cited by the American Wind
Energy Association20:
 This so-called study is not as rosy as portrayed. Their data is manipulated and
diluted. It is just like Hoen/LBNL property value study that falsely claims no
impact but saturated the sample with houses that were more miles away.
 Donna Tisdale was personally interviewed for the referenced report but quit
participating because the survey questions were biased and did not allow for
any deviance from their questions that were designed and intended to reach
their predetermined goal to show that people love turbines.
 Other locals expressed similar concerns with the survey and interview being
biased.
 The report includes this Disclaimer that is self-explanatory:
 DISCLAIMER “This document was prepared as an account of work
sponsored by the United States Government. While this document is
believed to contain correct information, neither the United States
Government nor any agency thereof, nor The Regents of the University
of California, nor any of their employees, makes any warranty, express
or implied, or assumes any legal responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof, or The Regents of the University of California. The views
and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof, or
The Regents of the University of California.”
 Slide 4 of their powerpoint for their Jan 30, 2017 webinar21 includes
the following critical information at the bottom of the slide: “Source:
LBNL Baseline Public Acceptance Data; Note: Turbines>364 ft & 1.5
MW”
 That means their report is based on turbines that are over 225 ft
shorter with almost 3 times less energy and noise than the proposed
4.2 MW turbines that generate even more low-frequency noise that
travels even greater distances.
 It also shows that turbines keep getting closer and closer to homes.
Showing average of 1. 2 miles in 2004 and dipping down to .4 miles in
2014.

20

https://etapublications.lbl.gov/sites/default/files/hoen_et_al._2019_attitudes_of_u.s._wind_turbine_neighbors.pdf
21
https://eta-publications.lbl.gov/sites/default/files/lbnl_webinar_attitudes_-_jan_30_final_013118.pdf

16

Boulevard Planning Group’s comments on Campo Wind Final EIS

3-11-20





Their report fails to disclose just what size turbines, how many, and
just how close to those turbines each individual respondent resides.
 Page 12 of their related webinar powerpoint on their study shows local
Kumeyaay and Tule Wind turbines as blue dots identified as ‘nonsampled’
o It also shows that of the “Responses Collected Near 250 Wind
Power Projects Across 24 States, From The Full Sample Of 743
Projects, Random sample of residences within 5 miles of a
modern wind turbine • >= 364 feet tall • >= 1.5 MW”, only 15
projects were sampled with modeled sound.
o Slide 27 shows that 62 % of those living within 5 miles
responded negative / very negative when asked “do you like
the way the wind project looks’?
o Slide 29 shows that 60% of those living within 5 miles
responded negative / very negative when asked “To what
extent do you feel annoyed by the sound of the wind project?”
o Slide 50 appears to show that those living less than ½ mile
from turbines were omitted!
o Slide 54 shows that 45% believed that the wind project
affected the value of their property.
o The actual 2019 report22 at pdf page 3: “In particular, the large
number of turbines being deployed is resulting in many people
living near those turbines. Through 2015, almost 1.4 million
homes were within 8 km of a U.S. wind project (Fig. 1)—about 1
million more homes than in 2010. In addition, wind turbines
were, on average, installed 46 m closer to homes each year
between 2004 and 2014 (Fig. 2) (Hoen et al., 2018).”
o The 2019 report at pdf page 7: “Most of the sample (94%)
cannot hear a wind turbine either in their home nor on their
property, which is not surprising given a mean distance of 4.78
km; only 1% can hear a wind turbine with the windows closed.
Similarly, only 1% perceive shadow-flicker in their home. As for
the wind turbines themselves, the mean year of installation was
2010, and the average turbine height is 124 m.”
o 4.78 km = 2.97 miles away from turbines.
BPG responses: The referenced San Diego County Public Health Position Statement for Human
Health Effects of Wind Turbines (2-25-19) was challenged by a majority of the San Diego County
Planning Commissioners at their members at their March 22, 2019, meeting as documented in
the meeting video posted on the County’s website, starting at around the 44 minutes mark23.
o When asked what the adequate setback requirement was, Dr. Wooten basically said that
it was whatever the County decided it was. That did not go over too well. The

22

https://etapublications.lbl.gov/sites/default/files/hoen_et_al._2019_attitudes_of_u.s._wind_turbine_neighbors.pdf
23
https://sdcounty.granicus.com/MediaPlayer.php?view_id=12&clip_id=2671
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Commissioners’ stated concerns prompted Planning Director Wardlaw to present
multiple options including making changes to the Wind Energy Ordinance, setbacks, and
more, to better protect residents. Unfortunately for us, the item was not agendized so no
vote could be taken.
At their follow-up April 26th meeting, Terra-Gen and wind industry hacks, including
Kenneth Mundt and Nancy Radar, were there in force to subdue any potential relief
recommended for turbine impacted neighbors. However, only 4 members were present
and only 3 voted to basically accept the HHS statement. With 7 members, they needed a
majority of 4 so the motion actually failed.

BPG Response: the referenced Iberdrola 2010 document is outdated and invalid. Tule Wind
uses 2.3 MW GE turbines, and they have not conducted post-operation noise monitoring or
mitigated numerous complaints over noise, vibrations, shadow-flicker or cell phone
interference - they simply deny it: Iberdrola Renewables. 2010. Applicant’s Environmental
Document for the Tule Wind Project. Draft. September 2010.
https://www.dudek.com/ECOSUB/AEDTule_ECOSUB.htm. Iberdrola Renewables. 2011

4.14.2 Cumulative Impact Analysis


Summary Table Cumulative Impacts
o Biological
o Traffic & Transportation
o Noise – Yes – unavoidable operation, construction mitigation recommended.
o Yes – unavoidable.
o BPG Responses: Public Health & Safety does not include just fire and haz mat, it should
include actual public health and well being when subjected to 25-38 years or more of the
operation of industrial wind turbines allowed far too close to homes, schools, offices,
recreation areas and more.
o Making a plan for fire protection does not actually prevent increased fire risk and fire
ignition sparked by industrial wind turbines and related infrastructure that also obstructs
and impedes fire fighting abilities.
o Choosing the NO PROJECT Alternative eliminates all project related impacts.

5.1 ANY ADVERSE EFFECT THAT CANNOT BE AVOIDED


Summary Table Adverse Unavoidable Effects Impact Number Description of Impact Mitigation
Effect after Mitigation NOI Turbines less than ¼ mile for Off-Reservation residences could have
an unavoidable adverse effect to noise None Remains adverse and unavoidable VIS-1 and VIS-2
Each of the build alternatives could have an unavoidable adverse effect on a scenic vista MMVIS-1 through MMVIS-7 Remains adverse and unavoidable SOCIO-4 Environmental Justice
impacts as minority/low-income community is subjected to adverse visual effects MM-VIS-1
through MMVIS-7 Remains adverse and unavoidable.
o BPG Response: the NO PROJECT Alternative will eliminates all adverse effects/impacts.
o Significantly increasing the turbine setback would also help reduce some of the noise
impacts, but we do not believe that the Campo Reservation is wide enough to allow for
adequate setbacks that would better protect people and other living things.
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1.4 Decommissioning at B-38: BPG response: Does this section include GHG emissions
generated during decommissioning and potentially long-hauling blades for disposal that is
proving controversial24 , or to distant recycling facilities that are just starting to use them for
stock for fuel or plastic pellets25?
Reference @ page B-39: Larwood, S. 2005. Permitting Setbacks for Wind Turbines in California
and the Blade Throw Hazard. Prepared for the California Wind Energy Collaborative. June 16,
2005. https://docs.wind-watch.org/Larwood-bladethrow-paper.pdf.
o BPG response: Relies on 2005 information that references General Electric GE 1.5s
turbines; 1500-kW full rating • 70.5 meter rotor diameter • 65 meter tower height.
o 70.5 meter rotor = 98 ft blades; 65 m tower = 213 ft.
o 98+213 = total turbine height of 311 feet almost ½ the size of the proposed 4.2 MW
turbines between 586-604 ft tall
o It is unclear what this reference was used for but it is obviously outdated and not
relevant or applicable to the bulk, scale and blade throw potential from much bigger
turbines like the 4.2 MW 586-604 ft tall turbines planned for Campo Wind

Appendix S: Shadow Flicker Analysis:


This disclaimer is included in the report:
 “NOTICE TO THIRD PARTIES This report was prepared by AWS Truepower, LLC, a UL
company (“UL”) and is based on information not within the control of UL. UL has
assumed the information provided by others, both verbal and written, is complete and
correct. While it is believed the information, data, and opinions contained herein will be
reliable under the conditions and subject to the limitations set forth herein, UL does not
guarantee the accuracy thereof. Use of this report or any information contained therein
by any party other than the intended recipient or its affiliates, shall constitute a waiver
and release by such third party of UL from and against all claims and liability, including,
but not limited to, liability for special, incidental, indirect, or consequential damages in
connection with such use. In addition, use of this report or any information contained
herein by any party other than the intended recipient or its affiliates, shall constitute
agreement by such third party to defend and indemnify UL from and against any claims
and liability, including, but not limited to, liability for special, incidental, indirect, or
consequential damages in connection with such use. To the fullest extent permitted by
law, such waiver and release and indemnification shall apply notwithstanding the
negligence, strict liability, fault, breach of warranty, or breach of contract of UL. The
benefit of such releases, waivers, or limitations of liability shall extend to the related
companies and subcontractors of any tier of UL, and the directors, officers, partners,
employees, and agents of all released or indemnified parties.”

24

https://www.bloomberg.com/news/features/2020-02-05/wind-turbine-blades-can-t-be-recycled-so-they-repiling-up-in-landfills
25
http://altfuelsnow.com/wind/wind-turbine-recycling.shtml
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BPG Responses: This FEIS Shadow Flicker Analysis readily admits that there are no
federal or state or local regulations to protect human receptors from shadow flicker
and yet the powers that be keep approving these monster turbines far too close to
homes and families and then negligently deny the impacts are real or harmful to
people, pets, livestock and wildlife.



The Campo Wind Project Description in the FEIS includes the following information under
Appendix B Project Description Details 1.1.A Wind Turbines: (emphasis added)
 Sixty wind turbines, rated approximately 4.2 MW in nameplate capacity per turbine 
Multiple tubular steel tower sections forming the towers  Rotor diameter – up to 460
feet (approximately 230-foot-long blades)  Foundation pedestal – approximately 20
feet in diameter and 6 inches above grade  Hub height – up to approximately 374 feet
 Total height of turbine (highest point) – up to approximately 586 feet
Appendix S- Figure C3, despite not including any impacted tribal homes, shows many homes
located within shadow flicker impact zones of more than 100 and 200 hours per year!





Table 4.1.4 at page 8/34: Specifications for Modeled Facilities & Figure C3 at page C-39
uses “representative turbine” GE 3.83-137 (110 m HH) model turbine to analyze
shadow flicker impacts for Campo Wind. 110 m= 360.89 ft









BPG Response: And yet it has been formally announced in the DEIS, as documented
above, that Campo Wind proposes to use 4.2 MW turbines with a hub height (HH) of
374 ft, rotors up to 230 ft that stand a total of 586 ft (178.6 m) to tip of rotor in upright
position.
That means that the so-called professional analysis used “representative turbines”
that were over 13 feet shorter than the turbines that Terra-Gen has already
documented that they will use for Campo Wind and likely for Torrey Wind, too. 13’ x
15 = at least 195 extra feet of shadow flicker that will impact non-participating
properties/receptors.
The 4.2MW Campo Wind turbines have rotors up to 460 ft diameter x 15 = 6,900 ft
NOT 6,750 ft based on 450 ft rotor diameter used in Appx O Table 4.1. Table 4.1:
Specifications for Modeled Facilities
The taller turbines that have already been announced should result in even longer
turbine shadows and related shadow flicker impacts.
How professional is that? It should be redone and recirculated in a revised DEIR.

Representative Example: Wind Turbine Noise and Shadow Flicker


(Fond du Lac County, Wis.; 8 min.) This video is available via You Tube. It was made by Larry
Wunsch of Byron, Fond du Lac County, Wisconsin: 26.

Here are several video clips showing noise and shadow flicker:


26

Disturbing Noise of Turbine in Aberdeenshire (Scotland) (2 min.): https://www.windwatch.org/video-aberdeenshire.php

https://www.wind-watch.org/video-wisconsin.php
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Shadow Flicker and Noise (Freedom Maine): https://www.wind-watch.org/video-freedommaine.php
Testimony: Wind Turbine Noise (Vermont): These are short videos of people who live near
– particularly downwind from – industrial wind turbines erected on the ridgelines of
Sheffield, Lowell, and Georgia, Vermont. They spoke to the Vermont Public Service Board at
the second sound standard investigation in Morrisville, May 13, 2014. The PSB set up a
sound standard investigation because of so many complaints from neighbors of wind
projects. The videos are here via You Tube by courtesy of Vermonters for a Clean
Environment: https://www.wind-watch.org/video-vermont.php
Flashing red night lights video clip at Ocotillo Wind facility:
https://www.facebook.com/OcotilloWindTurbineDestruction/videos/vb.422340074490464/
1537636189627508/?type=2&theater
Ocotillo Wind turbine noise and whistling blade video clip:
https://www.facebook.com/OcotilloWindTurbineDestruction/videos/vb.422340074490464/
370029317185419/?type=2&theater

00 - Campo Wind Final EIS_Jan2020:


BPG Response: As documented in these and other comments, the flawed FEIS remains vastly
inadequate and relies on outdated, inappropriate, and debunked references that have no
relation to the installation and operation of 586-604 ft tall industrial 4.2 MW wind turbines that
Terra-Gen proposes to use for Campo Wind. None of their references studies address turbines
of this size allowed so close to occupied homes and other sensitive receptors. It is dangerous
and unconscionable to allow Campo Wind to move forward without buying out impacted
property owners and tribal members who need to move in order to protect their health and
safety and general well-being—not that any amount of money can mitigate the significant
losses and impacts they will be subjected to against their will.

B - Campo Wind Project Description Details:


1.1 Components: A. Wind turbines:
 Excerpts:
 “…final Project specifications are not available; however, the following is
representative for turbines that would be installed on the Campo Wind Project:”
 Rotor diameter – up to 460 feet (approximately 230-foot-long blades)
 Hub height – up to approximately 374 feet
 Total height of turbine (highest point) – up to approximately 586 feet
 BPG Response:
 230’ blade length + 374 hub height =up to 604’ NOT 586’ total height figure
used throughout Project documents. That is an increase in height of 18’.
 This error / misrepresentation changes all related FEIS issues that erroneously
rely on the 586’ figure.
 B. Access Roads:
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Excerpt: On-Reservation 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
 BPG Responses: Potential use of eminent domain for widening Ribbonwood
Road for access to Campo Wind -Boulder Brush Facilities and Torrey Wind
facilities should not be allowed for a private developer. If allowed to move
forward, impacted property owners should be fairly compensated for their
damages/losses.
 BIA Rt 10 should be paved from Hwy 94 south to Tierra Del Sol Road near the
border, to reduce dust / air quality impacts on adjacent residents located along
BIA-10 both on and off-reservation.
High-Voltage Substation:
 BPG Responses: This section fails to disclose the planned “future NICAD footprint” with
a dozen or so components listed in the Boulder Brush Substation Facilities Control
Building Details created by Power Engineers Inc, page 26 of 27 of Boulder Brush Plot
Plans prepared for Terra-Gen; MUP Case No. 19-002; Environmental Lot No PDS2019ER-19-16-001.
 This is a connected action project that should have been disclosed and addressed

C - Campo Wind Regulatory Settings
Campo Band regulations: FEIS: RTC-TR-1 & TR-2




“Under the terms of the Campo Lease between the Tribe and 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”
BPG response: According to various tribal members, their leadership and Terra-Gen have been
less than transparent and have been exploiting their resources without adequate notification,
outreach, information, in violation of their civil rights to vote on Campo Wind.

E - Campo Wind EIS Figures:





BPG Response: The Campo Wind on-reservation well field location should be included on
Project Figures, not buried in some technical study.
Figure 2-1A: Alternative 1 Project Layout:
o BPG Response: There appears to be a new access road planned to cross the existing
rail line for the string of 9 turbines planned between BIA 10 and BIA 15. It shows up in
other figures as well. Has a permit for this rail crossing been secured?
FIGURE 2-2 Typical Wind Turbine Specifications shows ‘typical’ 586’ turbine height with typical
hub height of 361’ and typical blade length of 224.7’ but Project Description lists rotors up to
460 ft (each blade up to 230 ft) and tower hub height up to 374 ft. That equals 604 ft not 586 ft.
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Figure 4-1: Cumulative Projects: BPG Response: This section fails to include Campo Wind
turbine locations and related component including Boulder Brush Substation/switchyard, 108
MW Energia Sierra Juarez Wind II that is expected to start construction June/July 2020,
Ocotillo Wind.

Appendix F - Campo Wind Groundwater Resources Evaluation – flawed. SEIS
is required to update sole-source groundwater information.
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BPG Responses: The vast majority of the proposed Project and the entire on-reservation well
field are located in the USEPA designated Campo-Cottonwood Creek27
Snyder Geologic’s third party review and opinion on Campo Wind FEIS (3-9-20) includes the
following statement:
 In summary of the information presented in this report, it seems clear that when
presented with valid technical and scientific arguments in our original comment letter
dated July 5, 2019, the project proponent ignored the arguments and provided responses
that are inadequate, broadly dismissive, and without technical merit. They have relied on
data that are not site-specific and made liberal assumptions, and have not conducted
further evaluation of the well field and its pumping effects on nearby residential wells.
The use of different ID markers for wells (PD, HG, MW) makes it difficult to review and
comment. A table showing which wells use different ID markers is necessary.
At page 10: reliance on the highest rain fall data from the Campo rain gauge, that is located
miles to the west of the project, where Campo consistently receives more rain than proposed
well field site, adjacent to the Morning Star Ranch, is problematic.
Table 3-5 Existing Conditions @ page 16:
 BPG Responses: Use of outdated 2011 data from Live Oak Springs and reliance on 295
‘permitted’ private wells, when many existing private wells were drilled prior to permits
being required or without applying for permits, is unreliable.
 Many local wells were drilled prior to any permits being required.
 Appendix S: Shadow-Flicker FIGURE Table 5.1: (Off-Reservations Receptors Anticipated
to Experience an Exceedance of either 30 minutes per day and/or 30 hours per year of
Shadow Flicker) includes 708 Off-Reservation Receptor ID s. And that does not include
on-reservation homes and wells/springs.
 Failure to produce groundwater use data for Golden Acorn Casino, quick mart and truck
stop is negligent and irresponsible. Relying on 2008 prediction of groundwater use
should not be allowed
Table 3-7 Groundwater Levels for the Southern Portion of Reservation:
 BPG Responses: Fails to provide depth of production wells 1-4
 Fails to provide current monitoring well data with most recent levels dated Nov 2013
which is over 7 years ago.
Table 3-7 Groundwater Levels for the Southern Portion of Reservation
 BPG Responses: Depth to groundwater bgs and lack of measurement dates is missing
for 7 of 10 wells listed.

https://archive.epa.gov/region9/water/archive/web/pdf/campo-cottonwood-ssa-map.pdf
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The remaining date of measurement for 3 of 10 wells is 2004 is over 16 years ago and
outdated.
BPG Responses: Figure 7 at page 51 shows the alleged “1,702 acre contributing watershed”, the
vast majority of which is located at much lower levels than the proposed 3 hundred acre well
field that is located at the top of the headwaters for lower Campo Creek, as indicated in Figure 8
at page 53.
Figure 9 shows several of our existing neighbors properties as ‘vacant undeveloped’ when in fact
they have been occupied for decades.
Figure 10 shows ‘inactive spring’ locations. Where are the active springs located? Why aren’t the
oak groves located along BIA 10 and BIA 15, south of Hwy 94, included in “potential
groundwater dependent vegetation”?

J - Campo Wind and BB Traffic Impact Analysis:


Several of the access roads are basically single ingress egress routes for the residents that live on
those roads including the following: Ribbonwood Road, Church Road, BIA 10, BIA 15, and
Kumeyaay Road. Others may have secondary access routes that take them far out of their way
and consume more time and gas for folks who are on limited incomes.



Real traffic control must be informed of how to handle potential emergencies including fire and
medical.

K-1 - Campo Wind Noise Analysis




28

K-1 - 8 REFERENCES (page 57-59): All are outdated and not applicable to 4.@ MW turbines
o BPG Responses: None of the noise analysis references listed address the use of massive
4.2 MW wind turbines in close proximity to noise sensitive land uses / sensitive
receptors.
o Most were written long before any such use was even contemplated, therefore, they
are irrelevant when it comes to analyzing Project generated noise /vibrations, including
San Diego County Noise Ordinance (No. 10262), An Ordinance Amending the San Diego
County Zoning Ordinance Related to Large Wind Energy Turbines. May 2013.
o In addition, San Diego County’s Wind Resource Area in their adopted Wind Energy
Ordinance was restricted to the upper McCain Valley area (Wind Resources Map) due to
the density of homes between I-8 and the US/Mexico border where wind energy was
deemed too close to homes. Enel Green Power’s Jewel Valley Wind project, including
turbines planned south of I-8, was withdrawn after that County decision was made.
o Campo Wind is far too close to homes both on and off-reservation and should be
withdrawn.
NREL Attitudes of U.S. Wind Turbine Neighbors: Analysis of a Nationwide Survey:
BenHoenaJeremyFirestonebJosephRandaDebiElliotcGundulaHübnerdeJohannesPohldeRyanWiser
a
EricLantzfT. RyanHaacgKenKaliskig https://doi.org/10.1016/j.enpol.2019.11098128

https://www.sciencedirect.com/science/article/pii/S0301421519305683?via%3Dihub
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BPG Responses: This government funded ‘survey’ includes homes up to 8km (5 miles)
from turbines and over 45% moved in after the turbines were constructed. Not
applicable here!
Figure 3 (below) documents that no local turbine projects (blue dots showing nonsampled projects - Kumeyaay Wind, Tule Wind, Ocotillo Wind) were included in the
survey.

This so-called study is not as rosy as portrayed. Their data is manipulated and diluted. It
is just like Hoen/LBNL property value study that falsely claims no impact but saturated
the sample with houses that were more miles away.
Donna Tisdale was personally interviewed for the referenced report but quit
participating because the survey questions were biased and did not allow for any
deviance from their questions that were designed and intended to reach their
predetermined goal to show that people love turbines.
 The report includes this Disclaimer that is self-explanatory:
 DISCLAIMER “This document was prepared as an account of work sponsored by
the United States Government. While this document is believed to contain
correct information, neither the United States Government nor any agency
thereof, nor The Regents of the University of California, nor any of their
employees, makes any warranty, express or implied, or assumes any legal
responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by its trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency
thereof, or The Regents of the University of California. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof, or The Regents of the
University of California.”
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Slide 4 of their powerpoint for their Jan 30, 2017 webinar29 includes the
following critical information at the bottom of the slide: “Source: LBNL
Baseline Public Acceptance Data; Note: Turbines>364 ft & 1.5 MW”
That means their report is based on turbines that are over 225 ft shorter with
almost 3 times less energy and noise than the proposed 4.2 MW turbines that
generate even more low-frequency noise that travels even greater distances.
It also shows that turbines keep getting closer and closer to homes. Showing
average of 1. 2 miles in 2004 and dipping down to .4 miles in 2014.
Their report fails to disclose just what size turbines, how many, and just how
close to those turbines each individual respondent resides.
Page 12 of their related webinar powerpoint on their study shows local
Kumeyaay and Tule Wind turbines as blue dots identified as ‘non-sampled’
It also shows that of the “Responses Collected Near 250 Wind Power Projects
Across 24 States, From The Full Sample Of 743 Projects, Random sample of
residences within 5 miles of a modern wind turbine • >= 364 feet tall • >= 1.5
MW”, only 15 projects were sampled with modeled sound.
Slide 27 shows that 62 % of those living within 5 miles responded negative /
very negative when asked “do you like the way the wind project looks’?
Slide 29 shows that 60% of those living within 5 miles responded negative /
very negative when asked “To what extent do you feel annoyed by the sound
of the wind project?”
Slide 50 appears to show that those living less than ½ mile from turbines were
omitted!
Slide 54 shows that 45% believed that the wind project affected the value of
their property.
The actual 2019 report30 at pdf page 3: “In particular, the large number of
turbines being deployed is resulting in many people living near those turbines.
Through 2015, almost 1.4 million homes were within 8 km of a U.S. wind project
(Fig. 1)—about 1 million more homes than in 2010. In addition, wind turbines
were, on average, installed 46 m closer to homes each year between 2004 and
2014 (Fig. 2) (Hoen et al., 2018).”
The 2019 report at pdf page 7: “Most of the sample (94%) cannot hear a wind
turbine either in their home nor on their property, which is not surprising given a
mean distance of 4.78 km; only 1% can hear a wind turbine with the windows
closed. Similarly, only 1% perceive shadow-flicker in their home. As for the wind
turbines themselves, the mean year of installation was 2010, and the average
turbine height is 124 m.”
4.78 km = 2.97 miles away from turbines.
Bottom line, None of these references or manipulated studies apply to Campo
Wind’s proposed 4.2 MW turbines.

29

https://eta-publications.lbl.gov/sites/default/files/lbnl_webinar_attitudes_-_jan_30_final_013118.pdf
https://etapublications.lbl.gov/sites/default/files/hoen_et_al._2019_attitudes_of_u.s._wind_turbine_neighbors.pdf
30
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BPG responses: The referenced San Diego County Public Health Position Statement for Human
Health Effects of Wind Turbines (2-25-19) was challenged by a majority of the San Diego County
Planning Commissioners at their members at their March 22, 2019, meeting as documented in
the meeting video posted on the County’s website, starting at around the 44 minutes mark31.
o When asked what the adequate setback requirement was, Dr. Wooten basically said that
it was whatever the County decided it was. That did not go over too well. The
Commissioners’ stated concerns prompted Planning Director Wardlaw to present
multiple options including making changes to the Wind Energy Ordinance, setbacks, and
more, to better protect residents. Unfortunately for us, the item was not agendized so no
vote could be taken.
o At their follow-up April 26th meeting, Terra-Gen and wind industry hacks, including
Kenneth Mundt and Nancy Radar, were there in force to subdue any potential relief
recommended for turbine impacted neighbors. However, only 4 members were present
and only 3 voted to basically accept the HHS statement. With 7 members, they needed a
majority of 4 so the motion actually failed.



BPg Responses: The referenced Iberdrola 2010 document is outdated and invalid.Tule Wind
uses 2.3 MW GE turbines, and they have not conducted post-operation noise monitoring or
mitigated complaints over noise, vibrations, shadow-flicker or cell phone interference - they
simply deny it: Iberdrola Renewables. 2010. Applicant’s Environmental Document for the Tule
Wind Project. Draft. September 2010. https://www.dudek.com/ECOSUB/AEDTule_ECOSUB.htm.
Iberdrola Renewables. 2011



PROFESSIONAL ENGINEERS ACT (Business and Professions Code §§ 6700 – 6799) INCLUDES
AMENDMENTS MADE DURING THE 2019 LEGISLATIVE SESSION (Effective January 1, 2020,
unless otherwise noted) CHAPTER 7. PROFESSIONAL ENGINEERS: (excerpt-emphasis added)

o





31
32

6710.1 Legislative intent – protection of the public: Protection of the public shall be the
highest priority for the Board for Professional Engineers, Land Surveyors, and Geologists
in exercising its licensing, regulatory, and disciplinary functions. Whenever protection of
the public is inconsistent with other interests sought to be promoted, the protection of
the public shall be paramount.32
The K-1 Noise Analysis is the exact same document used in the Campo Wind DEIS and the
County’s DEIR. It should have been corrected and amended instead of adding the inadequate
addendum.
Wind turbine noise is much more annoying / harmful/ stress inducing/ sleep disrupting than
other sources of noise:

https://sdcounty.granicus.com/MediaPlayer.php?view_id=12&clip_id=2671
https://www.bpelsg.ca.gov/laws/pe_act.pdf
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Comparison between the dose-response relationship for transportation
noise and wind turbine noise
Comparison between the dose-response relationship for transportation noise and wind
turbine noise (Leq = average sound level; DNL = day-night average sound level) - Pedersen
and Persson Waye, J Acoust Soc Am 2004;116(6)346033

Wind turbines generate infrasound
Recording and graphs by courtesy of Rick James34

33
34

https://wind-watch.org/pix/834 | http://wndfo.net/P834
https://wind-watch.org/pix/773 | http://wndfo.net/P773
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How A-weighted sound measurement ignores low frequencies
The shaded area represents the degree of low-frequency part of the spectrum ignored by Aweighting - from Salt & Kaltenbach 2011, Bulletin of Science, Technology & Society
31(4):296-30235

K-2 - Campo Wind Noise Addendum Memo




6.1.5 Vibration
 (Excerpt)”The Project is not anticipated to include post-construction operating
equipment or activities capable of producing substantial long-term groundborne
vibration or groundborne noise levels. The only ground vibration potential would
therefore be associated with the temporary construction phases of the Project.”
 BPG Response: WRONG AGAIN! Wind turbine generated groundborne vibrations have
already been documented by professionals
 Initial study of seismic ground vibration data from mega-watt class wind
turbines Interim Technical Report June 201336
 Growth and Attenuation of Seismic Noise Generated from a Wayne N. Edwards
Canadian Hazards Information Service, Natural Resources Canada, Ottawa,
Ontario, Canada, K1A 0Y3 Canadian Hazards Information Service, Natural
Resources Canada, Ottawa, Ontario, Canada, K1A 0Y3 Wayne.Edwards@NRCan-RNCan.gc.c37
Advanced CFD-MBS coupling to assess low-frequency emissions from wind turbines: Levin
Klein Universität Stuttgart; Jonas Gude; Florian Wenz; Thorsten Lutz Universität Stuttgart
DOI: 10.5194/wes-2018-5138

35

https://wind-watch.org/pix/669 | http://wndfo.net/P669
https://www.ctbto.org/fileadmin/user_upload/SnT2015/SnT2015_Orals/T2.3-O5.pdf
37
https://www.ctbto.org/fileadmin/user_upload/SnT2015/SnT2015_Posters/T2.3-P9.pdf
38
https://www.researchgate.net/publication/326267067_Advanced_CFD-MBS_coupling_to_assess_lowfrequency_emissions_from_wind_turbines
36
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Abstract:
“The low-frequency emissions from a generic 5MW turbine are investigated
numerically. In order to regard airborne noise and structure-borne noise simultaneously
a process chain was developed. It considers fluid-structure coupling (FSC) of a
computational fluid dynamics (CFD) solver and multibody simulations (MBS) solver as
well as a Ffowcs Williams-Hawkings (FW-H) acoustic solver. The approach was applied to
a generic 5MW turbine to get more insight into the sources and mechanisms of lowfrequency emissions from wind turbines. For this purpose simulations with increasing
complexity in terms of considered components in the CFD model, degrees of freedom in
the structural model and inflow in the CFD model were conducted. Consistent with
literature, it has been found that aeroacoustic low-frequency emission is dominated by
the blade-passing frequency harmonics. The tower base loads, which excite seismic
emission, tend to be dominated by structural eigenfrequencies with increasing
complexity of the model. The main source of aeroacoustic emissions is the blade-tower
interaction and the contribution of the tower as an acoustic emitter is stronger than the
contribution of the rotor. Aerodynamic tower loads also significantly contribute to the
external excitation acting on the structure of the wind turbine.”

Table 10 Occurrence of Average Wind Speed over Sample Year of Diurnal Cycles: (excerpt &
response)
 (excerpt) “Sources: Terra-Gen 2019; Dudek 2019. Notes: wind turbine sound power
levels are based on General Electric 2.X-127 sound specification, provided via Terra-Gen,
for limited purposes of this analysis. * at wind speeds less than cut-on (4 m/s) velocity,
wind turbine rotor will not turn to generate electricity”
 BPG Response: Why are Terra-Gen and Dudek allowed to use wind turbines ½
the size of the 4.2 MW turbines that have already been disclosed?
 Amplitude Modulation
 Infrasound
 Low Frequency Sound
 “Non-Turbine Operations: (excerpt) “Noise would also be generated during Project
maintenance and inspections, as well as from activities at the O&M building. Based on
information from the Project traffic report (Dudek 2018), the Project would generate
minimal vehicle trips associated with these ancillary operations”
 BPG Responses: Any increase of traffic on rural roads should be analyzed
differently than other roads, especially for those where there are limited or no
alternative routes for locals.
 The road surfaces also make a difference for noise, whether they are paved or
dirt roads.

Appendix L - Campo Wind Visual Impacts Analysis
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BPG Responses: Why is the FEIS Visual Impacts Analysis (Josh Saunders, AICP, Dudek, Oct 2019)
only 122 pages when the Boulder Brush Campo Wind DEIR (Josh Saunders, AICP, Dudek Dec
2019) is 182 pages?
Table 5 Mountain Empire Subregional Plan Consistency Analysis:
 2. Land Use – General Goal (Policy and Recommendation 1): The landforms of the
Subregion are an important environmental resource that should be respected in new
development. Hillside grading shall be minimized and designed to blend in with the
existing natural contours.
 BPG Responses: Campo Wind is NOT compatible. It will clutter currently clean
landforms with 586-f04 “ tall turbines that are incompatible with land south of I8 where no turbines are currently installed other than 1 at Golden Acorn
Casino.
 2. Land Use – Industrial Goal (Policy and Recommendation 2) New industrial
development should be clean, nonpolluting, and complementary to a rural area.
 BPG Response: Campo Wind is NOT compatible. The new 4.2 MW wind turbines
are NOT clean or green as they emit high levels of noise, light and electrical
pollution, they are close to 200 ft (20 stories or so) or so taller than existing and
they are proposed to be introduced into neighborhoods with no turbines. Our
community considers turbines to be an industrial use and included that in our
community plant. San Diego County irresponsibly and inexplicably removed it.
 2. Land Use – Industrial Goal (Policy and Recommendation 5) New industrial
development should consider all views into the property from public streets, adjacent
properties, and residences on nearby hills
 BPG Response: the KOPs are not representative of the views that most local
residents enjoy from their homes. Turbines are planned much closer than the
KOP locations disclose.
 6. Conservation – Environmental Resources (Policy and Recommendation 4) The dark
night sky is a significant resource for the Subregion and appropriate steps shall be taken
to preserve it.
 BPG Response: This section states that lights will comply with FAA requirements
but the letter from Volker Law Offices to the FAA disclose that most if not all the
Campo Wind turbines themselves violate FAA height limits.
 6. Conservation – Environmental Resources (Policy and Recommendation 5)
Development shall not adversely affect the habitat of sensitive plant and wildlife species
or those areas of significant scenic value.
 BPG Response: NOT CONSISTENT: Proposed mitigation does not begin to
address the loss to local resources and our residents and visitors who enjoy
those resources and the wildlife who rely on them. Visual resources WILL be
impacted by the introduction of 586-604 ft tall turbines where none currently
exist. It is a total invasive, disruptive, and dominant intrusion into currently
open and distant viewsheds.
 There are more NOT CONSISTENT / incompatible issues to list but time simply
ran out.
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The Renewable Energy Landscape: Preserving Scenic Values in our Sustainable Future. Edited
by Apostol, Dean, Palmer, James, Pasqualetti, Martin, Smardon, Richard, and Sullivan, Robert.
xxiii and 286; illus., index. Abingdon, U.K., and New York: Routledge, 2017:
Barry D. SolomonFirst published:09 September 2017; https://doi.org/10.1111/gere.1228340:

Section 2.6.2: Landbased windfarm impact at page 34: (excerpts)





“Wind facilities judged to be major foci of visual attention up to 12 miles and unlikely to
be missed by casual observer for up to 20 miles”.
“Recommended appropriate radius for wind energy facility visual impact analysis would
be 30 miles in western landscapes”
“(turbine) lights are even more noticeable (and annoying) in dark sky areas”
“…wind turbine visibility study (2012b) found lighting on wind turbines to be plainly
visible at a distance of 36 miles”.
 BPG Response: We are well aware of this reality. Wind turbines are highly
visible and visually intrusive and dominant day and night!

N - Campo Wind Cumulative Scenario Impacts





Terra-Gen / Cogency Global Inc registered Campo Wind I, LLC with the California Secretary of
State on August 7, 2019.41 And filed a Statement of Information (12-digit file #
201922610577)on November 27, 201942
Using the name Campo Wind I, LLC, seems to imply there will be a Campo Wind II which can
translate into a reasonably foreseeable project.
Errors in Table 1 Cumulative – Reasonably Foreseeable, Approved, and Pending Projects:
o Energia Sierra Juarez II (ESJ II) has been approved but is not includes as cumulative
project. EJS II is expected to start construction in June / July 2020 and operation in late
2020 or early 202143.
 26-Vestas V150-4.2 MW turbines have been contracted. With a hub height of
344 ft plus blade length of 241 ft = total of 585 ft total height, skylined on
highly visible Energia Sierra Juarez ridgelines with flashing red night lights.
 NADBank has approved a $78 million loan for ESJ II and SDG&E have a Power
Purchase Agreement for the energy produced
 Vestas provides the following information on their Vestas V150-4.2 MW
turbines: V150-4.2 MW™ at a glance44: With the V150-4.2 MW™ Vestas leads
onshore wind power to new heights. With 73.7 meter long blades and the
industry’s tallest steel tower, the V150-4.2 MW™ stretches nearly a quarter of a
kilometer into the air and is one of the highest producing onshore low wind
turbines in the industry. Combined with a leading capacity factor in low wind
conditions, the turbine delivers a 21 percent increase in annual energy

39

https://onlinelibrary.wiley.com/doi/abs/10.1111/gere.12283
https://onlinelibrary.wiley.com/doi/abs/10.1111/gere.12283
41
https://businesssearch.sos.ca.gov/Document/RetrievePDF?Id=201922610577-26722726
42
https://businesssearch.sos.ca.gov/Document/RetrievePDF?Id=201922610577-27270896
43
https://renews.biz/58732/vestas-to-deliver-108mw-energia-sierra-juarez-2/
44
https://www.vestas.com/en/products/4-mw-platform/v150-4_2_mw#!at-a-glance
40
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Boulder Brush Substation Future NICAD Battery Storage components are documented
on the Boulder Brush substation plot plans at sheet 25 of 26, but are not disclosed,
addressed, or mitigated in the Final EIS.
Boulevard Solar is listed as 9 miles from Project when in fact it is located on Tierra Del
Sol Road approximately 1.2 miles east of Southeastern corner of Campo Wind’s 7
turbines, O&M, laydown yard and batch plant planned along BIA 10, just north of the
old rail road tracks.
Rugged Solar is listed as UC, under construction, when it NOT. Soitec Solar sold that
undeveloped project and it is currently undergoing extended MUP Modification review:
74 MW RUGGED SOLAR: PDS2017-MUP-12-007W1 MAJOR USE PERMIT MODIFICATION
The Torrey Wind Project reference in Table 1 was conveniently changed from “needs”
to “utilizes” the new substation and switchyard that would be constructed as part of
this project to support the false claim that it is not a connected action project.

2.10 Noise
o

45

production compared to the V136-3.45 MW® while achieving a sound power
level of only 104.9 dB(A) to serve sound sensitive regions.
The two photos below show construction and location of ESJ 145 that
demonstrate just how high on the horizon the existing ESJ turbines are just how
more visually and acoustically intrusive the much larger ESJ II turbines will becumulative impacts on our views, day and night, and acoustic pressure waves
that travel unimpeded in our open landscape.

“Effects related to noise (On- and Off-Reservation) would result from the Project build
alternatives (1 and 2) where more than one turbine is located in proximity to the 0.25-

https://www.burnsmcd.com/projects/energia-sierra-juarez-wind-farm
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mile setback from a residence. Adverse operational noise impacts from the Project
combined with nearby applicable cumulative projects, which would be similar in type
and generation of noise, would be collectively adverse.”
“The northeastern edge of the Project and the southern edge of the proposed Torrey
Wind project each share a boundary with private lands within the County of San Diego.
Several verified and unverified noise-sensitive receptors within this area may be
exposed to potential cumulative noise effects due to concurrent construction and/or
operation of these two wind turbine generator projects.”
 BPG Responses: We will repeat that none of the Campo Wind FEIS reference
documents relate to or address impacts generated from 4.2 MW wind turbines
like those planned for Campo Wind.
 Terra-Gen and Dudek are well aware of the devastating noise impacts related to
their Campo Wind and other similar projects.
 Using 4.2 MW turbines just increases the harm, damages, and liabilities.
 We also repeat the following summary from dBF Associates, Inc’s 7-page
review and opinion of Campo Wind FEIS:
 “In its current form, the Acoustical Analysis Report and Final
Environmental Impact Statement underpredict project noise levels at
NSLUs and underreport the severity and extent of project noise
impacts.”
 dBF Associates, Inc have conducted multiple noise/ low-frequency noise
monitoring sessions independently and with Wilson Ihrig. They know what is
really happening at homes near turbines and are not afraid to honestly report
the facts.

2.11 Visual Resources
o

o

34

Excerpts: “The Project, in combination with relevant cumulative projects, would
contribute to an ongoing change in the visual character of the I-8 viewshed and change
in scenic views available from recreational lands in the Jacumba area. Therefore,
implementation and development of the Project and cumulative projects considered in
this analysis would result in a cumulatively adverse impact on the existing visual
character and quality of the I-8 viewshed.”
The Project wind turbines would be painted a standard off-white matted color to
minimize glint and glare potential. With the exception of SR-94, roads in the vicinity of
the Project tend not to be directly aligned or perpendicular to wind turbine locations.
Wind turbines are proposed on a ridge to the west of SR-94 and would be aligned
toward the roadway near Live Oak Spring Road. However, the presence of existing oak
trees (Quercus spp.) in the area would generally block potential blade glint from the
view of motorists. As such, effects from glare would not result in a cumulatively adverse
impact
 BPG Response: There are no oak trees located along westbound Hwy94 that
would obstruct the views of turbines between Kumeyaay Road and the railroad
trestle west of Church Road.
 BPG Response: From east bound Hwy 94, there would be generally open views
of the turbines from Campo Valley to the railroad trestle east of BIA 15.
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The influence of wind turbine visibility on the health of local residents: a
systematic review Published: 23 January 201946, Alice Freiberg, Christiane
Schefter, Janice Hegewald & Andreas Seidler International Archives of
Occupational and Environmental Health volume 92, pages609–628(2019)Cite
this article
 Abstract: Purpose: The health effects of visible wind turbine features on
residents were investigated. Further, it was examined, if visual
annoyance has an influence on residents’ health, and if wind turbine
visibility impacts residents’ health independently of or in combination
with acoustical aspects.


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.

2.12 Public Health and Safety (excerpts & response)
o

o

o

46
47

Excerpt: “The Project and cumulative projects would be in compliance with applicable Federal
Aviation Administration rules and regulations and would not result in adverse impacts
associated with airport hazards. “
 BPG Response: See letter to FAA from Law Offices of Stephan C. Volker that details the
FAA violations and related aviation hazards of the Project.
Excerpt: “Increased activity and ignition sources on the Project site have the potential to
increase wildfire hazards during the Project’s and cumulative projects’ construction, operation,
and decommissioning activities. With the enforcement of Applicant defined fire standards,
Public Health and Safety, of the EIS, cumulative impacts on public health and safety as a result of
wildfire risks would not be adverse”.
 BPG Responses: Fire Protection Plans don’t actually stop wildfires that can be
deadly. The 2012 Shockey Fire that burned through the Campo Wind site and onto
private property in the Tierra Del Sol area, destroyed homes and killed one resident.
 Public Health & Safety should include adverse health impacts related to Project
generated noise, electrical and light pollution, shadow flicker, and more that can
extend miles from the Project site. Fire ignition is a major issue in an area where fire
insurance can already be hard to get and keep.
N-3. References: CAISO (California Independent System Operator). 2010. Revised Catalogue of
Market Design Initiatives. Prepared by Market and Infrastructure Development. October 18,
201047.
 BPG Response: Appendix N includes just one reference but the link for that reference
is dead which makes it hard to determine if it is a valid reference:

https://link.springer.com/article/10.1007%2Fs00420-019-01403-w
http://www.caiso.com/Documents/Revised2010Catalogue-MarketDesignInitiatives.pdf.
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O - Campo Wind References Cited







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, 201848.
 BPG Response: See response to 4.13.4 Shadow Flicker at pages 12-14 of these
comments.
Dames & Moore. 1992. Alternative Site Study for the Proposed Campo Landfill Project with a
Preliminary Geologic and Hydrogeologic Evaluation of the Preferred Site, Final Report. January
15, 1992.
 BPG Response: The referenced 1992 document is outdated and no longer applicable.
Water levels and storage have changed significantly since that year which was during El
Nino years with very high groundwater levels that no longer apply after significant
drought years in between and more people, including Mexico, relying on less
groundwater resources.
Dead link for Campo Reservation Fire apparatus: https://crfpd.info/apparatus.html
Health Canada Study:
 BPG Response: There are numerous qualified rebuttals that discredit the referenced
Health Canada Study.49,50, 51

P - Campo Wind Mitigation Measures


APPENDIX P Mitigation Measures for the Campo Wind Project MM-BIO-1 General Avoidance
and Minimization Measures.
o (h)Fire Protection. To minimize the potential exposure of the Project to fire hazards, a
Boulder Brush Fire Protection Plan (FPP) shall be prepared and a Fire Protection Plan for
the Campo Wind Facilities shall be prepared to the satisfaction of CRFPD. The FPPs
shall be implemented in conjunction with development of the Project.
 BPG Response: Now, they do not plan to curtail wind turbines over shadow
flicker impacts even though some homes / properties will admittedly be
impacted over 30 minutes per day and over one hundred hours per year!
 The proposed mitigation of vegetation screening and window coverings is
insulting and basically useless, especially for those of us who enjoy being
outside and viewing sunsets and sunrises over our currently uncluttered
horizons.
o PDF-AE-2 Shadow Flicker (Off-Reservation). (excerpt) While BIA lacks jurisdiction to
impose Project conditions implemented Off-Reservations, the Developer will coordinate

48

https://www.aweablog.org/new-study-92-percent-wind-project-neighbors-positiveneutral-toward-turbines/
https://waubrafoundation.org.au/wp-content/uploads/2014/11/NAPAW-9-11-14-MCMURTRY-NEWSTATEMENT.pdf,
50
https://waubrafoundation.org.au/resources/wolfe-d-health-canada-industrial-wind-turbine-noise-studycomments/
49

51

https://waubrafoundation.org.au/resources/ambrose-s-rebuttal-another-perspective-health-canada-study/
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37

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
 BPG Response: Turbines must be curtailed during nuisance shadow flicker
events. To deny that protection to residents over economics is the height of
greed and disregard for your fellow man. CEPA should not allow it. Curtains
and bushes are not adequate to protect people from the increased stress
induced by shadow flicker. It does not have to trigger epilepsy to be deemed
harmful to health.
MM-PH&S-2 Health and Safety Program: this section should include public health and
safety related to project generated annoyance, nuisance and adverse health impacts
from noise, low-frequency noise, pressure waves, and vibrations, electrical and light
pollution. This issue was also raised in San Diego County’s DEIS comments (7/8/19).
MM-PH&S-4 Wind Turbine Safety Zone and Setbacks. (excerpts) “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 Campo Lease.
Plans detailing the proposed turbine setbacks would be submitted to the Tribe for
review and approval prior to construction. Project turbine locations will be included in
the Resource Development Plan to be prepared pursuant to 25 CFR, Section 162.563(h)”
 BPG Response: This section should mandate and not just recommend refer to
the Tribe’s General Council making final determinations of
 PDF-HYD-1 Groundwater Monitoring: “Campo Environmental Protection
Agency (CEPA) will monitor the depth to groundwater in wells located between
existing On-Reservation production wells anticipated to be a source of
groundwater supply for Project construction and other nearby On-Reservation
production wells. A groundwater level drawdown threshold for On-Reservation
monitoring wells should be established to ensure that declines in groundwater
levels in On-Reservation wells remain at less than 20 feet resultant from On
Reservation pumping for Project construction. Groundwater level monitoring
should be conducted at least weekly during Project construction and do not
interfere with individual and Public Water System (PWS) wells that provide
drinking water to residents and others. Should the groundwater drawdown
threshold be exceeded, CEPA will require the cessation of on-site pumping for
Project construction, from such production wells as is necessary, until
groundwater levels in the monitoring wells rise above the threshold.”
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o

o
o

BPG Responses: This section fails to address monitoring / potential drawdown
at on-reservation springs that some residents may rely upon and that were
reportedly impacted during bulk water sales from same wellfield during ECO
Substation construction.
Nor does it address potential for drawdown at existing off-reservation domestic
wells that may also be negatively impacted.
We refer to Snyder Geologic’s review and opinion on Campo Wind FEIS that
includes the following important statement:
 “In summary of the information presented in this report, it seems clear
that when presented with valid technical and scientific arguments in our
original comment letter dated July 5, 2019, the project proponent
ignored the arguments and provided responses that are inadequate,
broadly dismissive, and without technical merit. They have relied on
data that are not site-specific and made liberal assumptions, and have
not conducted further evaluation of the well field and its pumping
effects on nearby residential wells.”

Q - Campo Wind Consultation and Coordination


(excerpt): “Required review will be completed by CEPA. As stated in Chapter 1, CEPA was
formed to protect the health, environment, and property of the Tribe on the Campo Indian
Reservation from degradation and pollution. CEPA is governed by three commissioners who are
appointed to staggered 3-year terms by the Tribal Chairperson; these are subsequently ratified
by the General Council.”

o BPG Response: Based on past experience with CEPA and their basic promotion of
the controversial Campo Landfill project, Shu’luuk Wind and disastruous bulk
water sales for SDG&E’s ECO Substation it is difficult to believe that much has
changed or that CEPA will actually act to ‘protect the health, environment, and
property of the Tribe on the Campo Indian Reservation from degradation and
pollution’.
o Wind turbines represent one of the most destruction and harmful forms of energy and
CEPA has done nothing that we are aware to protect their people or others who are
already adversely impacted by the Kumeyaay Wind Turbines that are only have the size
and power of the proposed Campo Wind turbines.

R - Campo Wind List of Preparers





BPG Responses: What is Michael Connolly’s position with the Campo Band? He is just listed as a
‘tribal member’ who was contacted. Was he or his company, Laguna Resource Services, Inc, paid
for their ‘consultation”? Does he have a conflict?
Was Harry Paul Cuero, Jr, the current Chairman, contacted? If so, why is he not listed?
#3 at page 3 of The General Council Resolution NO-04-03-2018-02, Terra-Gen Wind Lease
Agreement, April 3, 2018, states that only Ralph Goff and Harry Paul Cuero shall be authorized,
acting alone or together, to execute and deliver the wind lease agreement substantially in the
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form presented to the General Council, including execution of renewals, extensions, or
amendments as may be necessary.
Is Ralph Goff still authorized even though he resigned from his position?
The County’s Campo Wind – Boulder Brush project manager, Nicholas Koutoufidis, was not
contacted. Why not?

S - Campo Wind Shadow Flicker Study


At page 12/34: Table 5.1: Off-Reservations Receptors Anticipated to Experience an
Exceedance of either 30 minutes per day and/or 30 hours per year of Shadow Flicker:
o BPG Responses: This table lists estimates that at least 100 off-reservation receptors that
would receive between 30 and 123:20 hours of shadow flicker per year AND that does
not include on-reservation receptors!
o The ‘representative turbines’ used in the Study are 18 ft shorter than the up to 604 ft
turbine height that results when you add the Project’s wind turbine description of 230’
blade length + 374 hub height =up to 604 ft.
o Turbines must be curtailed when they create a nuisance and adversely impact
people’s health and well being. To deny that relief over economics is callus to say the
least.

T - Campo Wind Response to Public Comments


Excerpt: EMF: 2.15 Public Health and Safety: Electromagnetic Fields (EMF)/Electromagnetic
Radiation (EMR) 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).
o BPG Response: We strongly disagree with the County’s Public Health Position Statement
and refer to the March 2019 Planning Commission meeting where the Commissioners
listened to testimony from turbine-impacted residents and wanted to make changes.
o The County’s statement is biased towards industry and towards protecting public
health and safety. We refer to public documents filed with San Diego County Planning
Commission by the BPG, Backcountry Against Dumps and others during the March and
April meetings.



Fire: 2.17 Public Health and Safety: Fire and Fuels Management
o
o

BPG Response: See Figure 5 of SDG&E San Diego Gas & Electric Company
Wildfire Mitigation Plan report52:
“Figure 5: Initiative Mapping and Estimation of Wildfire and PSPS Risk‐Reduction Impact
The image above shows the fire size potential for any ignitions that are initiated during

52

https://www.sdge.com/sites/default/files/regulatory/SDG%26E%202020%20Wildfire%20Mitigation%20Plan%2002-072020_0.pdf
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one of the PSPS events that occurred in October 2019. This brings situational awareness
of the wildfire potential and the risk reduction if PSPS is implemented in these areas. “

Fire-sparking wind turbine facilities are inexplicably and negligently allowed to
operate during dangerous red flag high wind Public Safety Power Shut-Off
(PSPS) events when local neighborhoods are shut off to allegedly prevent fires.
San Diego Gas & Electric says it is not their call. The Campo Band, the Bureau of
Indian Affairs, San Diego County, the CPUC and others need stop increasing fire
risk by allowing wind turbines in our fire-prone back country, they also need to
step up and make sure we are protected by mandating these fire-ignition
sources be shut-off during PSPS events.
Wind turbines and related infrastructure / construction have been documented
as the ignition source for substantial wildfires covering up to 30 square miles,
destroying properties, and killing hundreds of domestic livestock:
Here is some related evidence:


Jan 19, 2020 Wind turbine bursts into flames near Germany’s Bodenwerder: 53Credit: Timo
Schriegel via Storyful uk.news.yahoo.com ~~
A fire in a wind turbine in Germany’s Lower Saxony on January 18 prompted warnings from local
authorities to keep windows and doors closed in nearby areas while authorities tackled the
blaze. A photo (below) released by local police shows the blaze 100 meters up at the top of the
tower supporting the turbine near Bodenwerder.



53

8/26 2019: (Texas) Taylor Co. wind turbine fire sparks bigger blaze, By Joey Hollingsworth |
KTAB/KRBC | Posted: Aug 26, 2019 ~~Several fire crews are working to contain and extinguish a
large fire in Taylor County. According to a Facebook post made by the View Volunteer Fire

https://www.wind-watch.org/news/2020/01/20/wind-turbine-bursts-into-flames-near-germanys-bodenwerder/
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Department, (VVFD), Mulberry Canyon VFD, Ecca VFD, Blackwell VFD, Merkel VFD, Nolan VFD,
and the Texas Forest Service are all on hand fighting the fire that was sparked from a wind
turbine fire earlier Monday. The Texas Forest Service says the fire is estimated at 100 acres and
is currently 10% contained, according to a social media post. Many of the volunteers went
straight to the fire from work, and are in need of food and water donations, which can be made
at Elm Valley Volunteer Fire Department near Highway 277 and FM 89. They can be reached at
(325) 572-3980. https://www.bigcountryhomepage.com/news/taylor-co-wind-turbine-firesparks-bigger-blaze/

Flames from the Rhodes Ranch 3 Fire burn near wind turbines on Monday. (Photo: Courtesy
Texas A&M Forest Service)
•

7/21/19: KEPRTV: Witnesses say broken wind turbine caused several hundred acre fire by
Megan Magensky: (excerpt): KLICKITAT COUNTY, Wash. — KLICKITAT COUNTY, Wash54. — “The
fire is mostly burning in the Pine Creek Drainage area south of Bickleton, WA. As of Sunday
evening, the fire has burned 242 acres.39 structures are threatened by the fire but no structures
have burned. The Pine Creek Drainage area is under a level three evacuation…”

•

4/1/19: Wind turbine catches fire in Huron County (below) By ABC12 News Team | WJRT
| www.abc12.com (excerpt) ~~ “A wind turbine in Huron County caught fire and dropped
flaming debris to the ground Monday afternoon55. The fire was reported around 5:30 p.m. on
Elkton Road near Berne Road in Oliver Township. The wind turbine involved is located about a
half mile off the road, so a witness said fire crews are having trouble accessing it”.

56

54

https://keprtv.com/news/local/witnesses-say-broken-wind-turbine-caused-several-hundred-acre-fire
https://www.wind-watch.org/news/2019/04/02/wind-turbine-catches-fire-in-huron-county/
56
https://www.eastoregonian.com/news/local/wind-turbine-sparks-grass-fire/article_c8471827-bf9b-5a07-9f40d4c2f540b8fd.html
55
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•

8/13/18: (Above): East Oregonian reported: Wind turbine sparks grass fire near Arlington that
burned about 2,000 acres57.

•

7/24/18: Massive Ontario (Canada) Parry Sound 33 fire sparked by wind farm construction,
workers allege, during extreme fire ban. Fire spread to almost 30 square miles, forcing many to
evacuate (photo below)58

The Parry Sound 33 forest fire began at a massive wind farm construction site on the
northeastern shore of Georgian Bay on July 18. The blaze burned out of control until late
August. (Warren Wright)

•

9/10/17: Fox 13 Salt Lake City: Cowboy Fire sparked by wind turbine burning on 1,592 acres
near Evanston, WY59:

57

https://www.eastoregonian.com/news/local/wind-turbine-sparks-grass-fire/article_c8471827-bf9b-5a07-9f40d4c2f540b8fd.html
58

https://www.cbc.ca/news/canada/ontario-forest-fire-wind-farm-construction-1.4758864; https://www.windwatch.org/news/2018/12/05/this-could-have-been-avoided-wind-farm-work-sparked-blazes-before-parry-sound33-wildfire/
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•

1/17/17: The Currandooley Bushfire ripped across the southern Tablelands of New South
Wales (NSW) Australia. The blaze started at Infigen’s Capital Wind Farm off Taylors Creek Road,
near Tarago on the morning of January 17. It tore through 3384ha (8,400 acres), fanned by
strong winds and fuelled by high heat and dry conditions. It destroyed a house at Mount Fairy,
80ha of crops, eight sheds, 10.5km of windbreaks, cattle yards, stock water tanks and over
150km of fencing, Local Land Service figures revealed. A total 230 animals died and 110 were
destroyed on welfare grounds. A NSW Rural Fire Service investigation found that a bird struck a
high-voltage power line transferring electricity from Infigen’s Woodlawn wind farm to a
substation at the Capital wind farm. The bird caught fire, dropped to the ground, sparking the
blaze60. In January 2017, Infigen reported that they had reached a settlement in the related class
action lawsuit, filed by 33 impacted property owners, was settled61.

Mount Fairy grazier Fred Kuhn was devastated by the loss of some of his stock in the Currandooly
Bushfire. Photo: Karleen Minney

•

12/13/13: Kumeyaay Wind turbine fire in Boulevard, CA, sparked a small brush fire (below).
Luckily, the fire occurred just one day after a Santa Ana wind event. See 3 photos below.

59

https://fox13now.com/2017/09/10/cowboy-fire-sparked-by-wind-turbine-burning-on-1592-acres-nearevanston/
60
https://www.goulburnpost.com.au/story/4637807/firm-launches-class-action-over-currandooley-fire/
61
https://www.infigenenergy.com/about-us/news/currandooley-bushfire/
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62
63



8/27/13: Texas: Wind turbine north of Hamby catches fire, starts grass fire (below): Credit: By
Maggie Contreras | KTXS | August 27, 2013 | www.ktxs.com ~~HAMBY, Texas – A wind turbine
north of Hamby sparked a small grass fire after going up in flames. Firefighters estimate the
grass fire to be six to eight acres62.

•

8/20/12: (below) Report on wind turbine fire sparking grass fire in Tehachapi area, included
the photo below( taken by Donna Moran)63 :



6/17/12: Cal Fire Incident Report #12-CARRU 059775: 367 acre wildland fire sparked by
‘windmills on fire’ off I-10 in San Bernardino64:

https://www.wind-watch.org/news/2013/08/27/wind-turbine-north-of-hamby-catches-fire-starts-grass-fire/
https://www.eastcountymagazine.org/node/10602
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2014 report: Overview of Problems and Solutions in Fire Protection Engineering
of Wind Turbines65: FIRE SAFETY SCIENCE-PROCEEDINGS OF THE ELEVENTH INTERNATIONAL
SYMPOSIUM pp. 983-995 COPYRIGHT © 2014 INTERNATIONAL ASSOCIATION FOR FIRE SAFETY SCIENCE/
DOI: 10.3801/IAFSS.FSS.11-983





•

64

65

(excerpt pages 984-5/ emphasis added) “ The fire problem in wind turbines arises as a result of
large amounts of highly flammable materials (hydraulic oil and lubricants, composite
materials, insulation, and polymers) contained within the nacelle of the wind turbine and
packed in close proximity to potential ignition sources such as overheated mechanical
components (hot surfaces) and electrical connections that could fail [8-12]. Once a fire is
ignited in a wind turbine, the situation rapidly escalates because the high wind favoured by
turbine locations enhances the supply of oxygen and, hence, the fire growth. In over 90% of
wind turbine fires reported, a total loss of the wind turbine, or at least, a severe structural
failure of the major components (blades, nacelle, mechanical or electrical components) has
been reported [8]. Moreover, even in the case of rapid detection, the fire brigade cannot
intervene because of the turbine height [9, 10, 12], and for offshore wind turbines it is
impractical to send response teams to fight the fire [9]. Under high wind conditions, burning
debris from the turbine may fall on nearby vegetation and start forest fires or cause serious
damage to property (see Fig. 4) [10].”
(Excerpt page 987): “Ardrossan, Ayrshire, UK, 2011 On 8th December 2011, a wind turbine
caught fire during a heavy storm in North Ayshire despite being non-operational. The wind
turbine was completely burnt out and burning debris were scattered across a long distances
due to the strong wind (see Fig. 5).

“Fig. 5. Wind turbine fire at Ardrossan wind farm [17]. The cause of the fire was said to have
been a lightning strike to the turbine. The turbine was completely destroyed. Secondary ignition
of nearby vegetation and property was avoided due to timely fire service intervention. The
wind farm lost about 1,210 MWh of energy in the weeks after the fire due to downtime. This fire

https://www.eastcountymagazine.org/sites/eastcountymagazine.org/files/2012/July/ViewFire%20report.pdf

http://www.iafss.org/publications/fss/11/983/view/fss_11-983.pdf
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got a lot of attention and received some strong criticism especially from those who were already
against wind energy, one of which was Sir Bernard Ingham, secretary of the Supporters of
Nuclear Energy group, who said: "They are no good when the wind doesn't blow and they are no
good when the wind does blow" [18].”

•

“This article has highlighted the unique nature of the fire problem faced by the wind energy
industry, as well as the paucity of available information about such fires in the public or
scientific domains. There are numerous examples of accidents reported in the popular press, all
of which highlight the significant impact and ensuing downtime due to fires. These fires result in
financial loss, power loss (which is especially Fire Conversion of energy Thermal energy
Radia5on UV Visible Flame detectors IR Convec5on Laminar flow Turbulent flow Heat detectors
Conversion of maAer Residual Suspension Gaseous Gas combus5on detectors Aerosol Invisible
Visible Smoke detectors problematic in remote locations where the wind turbines are a major
source for electricity), as well as secondary damage, for example through road closures or
ignition of wild fires in rural areas. There is however very little scientific information available
publically from which to evaluate the problem critically, since much of this information is
proprietary. What is known and apparent, however, is that because of the nature of wind
turbines, fire-fighting is difficult. The nacelles are significantly elevated above ground level,
beyond the reach of most fire-fighting appliances. Turbines are often located in remote rural
areas, increasing response time. Yet the environment inside of a wind turbine nacelle may lead
to increased likelihood of ignition because of the choice or design of the components, and to
increased difficulty in detection or suppression since the favoured environment requires high
flow of air around the nacelle and through it in the case of some designs. Therefore, where fires
do occur there is - in the majority of cases - a 100% loss of the turbine structure and the only
recourse of fire-fighters is often to attempt to limit the spread of the fire to other areas.”

Jan 2020 Turbine transformer fire at ground level:


January 16, 2020: Wind turbine transformer fire at InvEnergy project located
66

southwest of Collison Illinois. See photo below :

66

https://edgarcountywatchdogs.com/2020/01/wind-turbine-transformer-caught-fire/
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2.18 Visual Resources: Shadow Flicker




“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 costeffective measure to address effects that would only amount to a temporary visual disruption
for certain receptors, if at all.”
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.”
o BPG Response:
o FEIS @ page 13: Scenario 3 (Basline + Project + Cumulative) : Approximately 72 OnReservation receptors may experience shadow flicker for more than 30 minutes in any
given day and approximately 64 On-Reservation receptors may experience shadow
flicker for more than 30 hours in a given year and MORE!
o See FEIS Appendix S-Shadow Flicker FIGURE C3 SCENARIO 3: ANNUAL SHADOW FLICKER
for a better understanding of what Terra-Gen and Campo Wind consider acceptable
corporate behavior which is truly UNACCEPTABLE.
o Campo Wind Draft EIR posted on the County website includes even more alarming
shadow-flicker details that were inexplicably excluded from the FEIS Shadow Flicker
Analysis Appendix-S

2.19 Turbine siting:


RTC-41: (excerpt-emphasis added) “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)).”
 BPG Response: Why was/is this allowed? ¼ mile is already vastly inadequate, especially
for unstudied 4.2 MW turbines that Terra-Gen plans to use. The USEPA’s comments on
Campo Wind’s DEIS recommended ½ mile setback that is still far too close!

2.20 Water Resources:
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“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 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 offReservation wells.”

o
o
o

o

BPG Responses: Off-reservation monitoring is not included in Mitigation Measures
We refer to Snyder Geologic’s 9-page third party review and opinion on Campo Wind
FEIS (3-9-20) that includes the following statement:
“In summary of the information presented in this report, it seems clear that when
presented with valid technical and scientific arguments in our original comment letter
dated July 5, 2019, the project proponent ignored the arguments and provided responses
that are inadequate, broadly dismissive, and without technical merit. They have relied on
data that are not site-specific and made liberal assumptions, and have not conducted
further evaluation of the well field and its pumping effects on nearby residential wells.”
Local experience with CEPA, over the years, leads to significant lack of trust, especially
regarding Campo Landfill, Shu’luuk Wind, and controversial and well draining bulk water
sales during construction of SDG&E’s ECO Substation, including use of false location of
source wells in approval documents.

2.21 Socioeconomic Conditions: Property Values


“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.”

o
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o

o

The map pulled up on that referenced Zillow link only includes one property that is
actually located in the Boulevard Planning Area (50 acre vacant parcel on Tierra Real
Road that sold for $145,000 in 201).The rest of the listings are actually located in Campo
or Pine Valley Planning Areas that are further away from the existing Kumeyaay and
Tule Wind turbines and have distant restricted views or no views of those turbines.
In fact, the vacant Boulevard parcel that sold is actually 50 acres and is now back on the
market since the 2018 buyer quit making property payments to the Tisdales and failed to
pay property taxes to the County. And it sold below list price in 2018.

o

We refer to the Campo Wind FEIS comments on this issue, submitted to the BIA by Jeff
Morrison on March 8, 2020, that totally debunk and discredit the false statements
/claims used in the FEIS. See attached Morrison comments.

o

This is just one more example of Dudek making dishonest and misrepresentative
statements about Boulevard property values when they are only looking at properties
listed as Campo?

 Property value impacts: a rebuttal 67 Author: McCann, Michael

67



The new LBNL value report has been placed with many media outlets, as part of
the follow-up public relations campaign to dismiss value impacts as a mere
“concern”, while doing little to address the very real problem. I have received
many requests for comment on the latest LBNL effort. A thoughtful review of the
claims stated therein is warranted, and my preliminary remarks follow.



First, the August 2013 LBNL report conclusions should not be relied on for any
purpose other than showing that statistics can be used to support any biased
position they choose, but it is far from being an empirical value study. There was
certainly enough data to perform a study that incorporated the accepted
methodology of paired sales and/or resale analysis, with careful analysis of
marketing times and other value influencing factors. But LBNL once again ignored
the primary data source for residential values; the Multiple Listing Service (MLS)
active in any given study area. (Marketing times do not show in Assessor data)



Once you bother to read through all the scientific sounding discussion and
internally supported citations (Hoen citing Hoen, for example), I recommend that
you refer to the last sentence of paragraph 2 on report page 5, wherein the
authors disclose an apparent bias as follows: “Therefore for the purposes of this
research we will assume 3-4% is a maximum possible effect.”



Review of Table 7 arrays the data and reveals impact on a factual basis. The
empirical evidence is presented on Table 7 before the sale price data was
“crunched” to obtain the stated results. On a side note, the focus is on claims of
statistical significance; not upon value impact.



Regardless of terminology or focus, the fact is that the raw data shows a post

https://www.wind-watch.org/documents/property-value-impacts-a-rebuttal/
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construction negative impact of 28% for homes < 1 mile from turbines vs.
homes in the 3-10 mile range, as follows:

2.23 Noise: Turbine Proximity to Homes


RTC-48: excerpt: “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.”
o BPG Responses: Failure by Terra-Gen and Epsilon to include the repeated declared
turbine height of 586 ft and the 604 ft that the Project Description figures actually add
up to, is significant and unacceptable.
o Claiming that the elevation of turbines in comparison to the residents cannot be
determined is simply a false statement, because the turbine elevations were included
in Terra-Gen’s Campo Wind submission to the FAA that included all of the wind turbine
heights with maps showing exact proposed locations. Alternatively, Terra-Gen could
have provided false or inaccurate elevation information to the FAA.
o Here is the link to the FAA page with Campo Wind’s documentation:
https://oeaaa.faa.gov/oeaaa/external/searchResults.jsp?action=searchInterimCases&pa
geNum=2
o From that FAA link, click on Interim cases - 60 days and go to page 2 for all the Campo
Wind turbine elevations with ID numbers
o We again refer to the multiple Campo Wind DEIS, DEIR , FEIS and related third party
reviews and opinions submitted by dBF Associates, Inc.
o dBF Associates, Inc’s 7-page FEIS opinion (3-10-20) includes the following statement:
 “In its current form, the Acoustical Analysis Report and Final Environmental
Impact Statement underpredict project noise levels at NSLUs and underreport
the severity and extent of project noise impacts.”
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2.24 Noise: Low Frequency


LF-1 “Concerns were raised by commenters regarding human exposure to low-frequency sound
and infrasound.”



BPG response: This RTC totally ignores the evidence we provided regarding lowfrequency noise and infrasound impacts on health and well being and uses old biased
information in an attempt to discredit what we provided. Here is some of our evidence
again:
 New 2020 study on homes abandoned due to turbine impacts:







Krogh, C.M., McMurtry, R.Y., Dumbrille, A., Hughes, D. and Gillis, L.
(2020) Preliminary Results: Exploring Why Some Families Living in
Proximity to Wind Turbine Facilities Contemplate Vacating Their
Homes—A Community-Based Study. Open Access Library Journal, 7:
e6118.68
Health Effects of Wind Turbines: Testimony of Ben Johnson versus MidAmerican Energy
(Madison County, Iowa) 69By Sherri Lange -- August 23, 2019
 “The annoyance of sight and the heard pulsating wind turbulence
creates indirect adverse health effects. This combined with the direct
effects of sleep disturbance may activate the body’s autonomic nervous
system to increase sympathetic-mediated responses with
endocrinological consequences.”
“Increasingly activated, risk factors that promote adverse cardiovascular
consequences may then promote/facilitate/enhance cardiovascular
disease – most easily named as hypertension, arteriosclerosis, ischemic
heart disease and stroke.”
– Ben Johnson, Testimony before the Madison County Board of Health,
Madison Country, Iowa.

Wind power - Jammers for the heart: Mainz researchers investigate the consequences of
infrasound Allgemeine-Zeitung - Michael Bermeitinger - March 5, 201870
Impact on People Germany
A working group of the Department of Cardiothoracic and Vascular Surgery of Medicine
caused a stir at the congress of the professional society with their research on the
impairment of the heart muscle by wind turbine infrasound. In this interview, the lead
researcher explains that wind turbine infrasound can reduce the force of cardiac muscle
contractions, under certain conditions, by up to 20 percent.
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https://doi.org/10.4236/oalib.1106118
https://www.masterresource.org/wind-turbine-noise-issues/health-effects-of-wind-turbines-testimony-of-benjohnson-versus-mid-american-energy-project-in-madison-country-iowa/
70
https://www.allgemeine-zeitung.de/lokales/mainz/nachrichten-mainz/windkraft-storsender-furs-herz-mainzerforscher-untersuchen-folgen-des-infraschalls_18566513; http://www.windaction.org/posts/48039-wind-powerjammers-for-the-heart-mainz-researchers-investigate-the-consequences-of-infrasound#.Xk8IFWhKiUk
69
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MAINZ - The wind energy euphoria is still continuing in politics and industry, but local
residents find this energy generation highly controversial. Landscaping is one aspect, but
also the harmfulness of inaudible infrasound. And here there is more and more support
from research. For example, a working group of the Department of Cardiothoracic and
Vascular Surgery of Medicine caused a stir at the congress of the professional society
with their research on the impairment of the heart muscle by infrasound. We spoke
with the initiator of the work, HTG Director Professor Christian-Friedrich Vahl.
Professor Vahl, how did you come up to this topic?
A friend of mine, the artist Cyrus Overbeck, had a house in Ostfriesland near a large
wind farm. And he increasingly complained of difficulty concentrating and sleeping symptoms that are described all over the world in the vicinity of wind turbines.
And the connection between sound and heart disease?
The impact of audible sound is indeed being researched by the working group around
Professor Münzel in an exemplary way. I myself examined the effects of high-frequency
vibrations on the development of muscle strength in physiology Hamburg. The
assumption that even inaudible sound, ie infrasound, has effects on vessels is not new
either.
What kind are these effects?
When the aortic valve, which regulates the flow of blood from the heart to the body, is
calcified and constricted, the bloodstream and thus the flow changes. For example, it is
being discussed whether this altered sound is involved in the formation of dangerous
sagging after constrictions.
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 it is physically perceptible at high sound pressure - possibly with corresponding
consequences. Wind turbines 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 ever-increasing wind turbines of up to 200 meters and rising
power, naturally, the infrasound load will be higher.
What question did you ask yourself about infrasound?
We simply wanted to know qualitatively whether the direct application of infrasound to
the heart muscle tissue has an effect on the development of strength.
And how was that measured?
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To test whether infrasound has a direct effect on force development, we've connected a
speaker to a heart muscle piece. The loudspeaker is a special industrial vibrator that
transmits the smallest monophosphere vibrations in the infrasound range to the
specimen. But also the preparation itself was prepared.
In what way?
We have used an established but complicated technique to eliminate all membranebound processes and measure them only on the isolated contractile apparatus. This
ensures the contraction of the heart muscle.
How big can you imagine the preparation?
It is about three millimeters long, 0.2 millimeters wide and is fixed between speaker and
force gauge. The preparation was activated, then the loudspeaker was switched on.
And what effect did the infrasound have?
At the given time it is safe to say that infrasound under the conditions of measurement
reduces the force developed by the isolated cardiac muscle, under certain conditions up
to 20 percent is lost. The fundamental question of whether the infrasound can affect the
heart muscle is answered.
What's next?
The next step, of course, are measurements on the living specimen.
What conclusion do you draw from the previous results?
We are at the very beginning, but we can imagine that long-term impact of infrasound
causes health problems. The silent noise of infrasound acts like a jammer for the heart.
WORKING GROUP: Department of Cardiothoracic and Vascular Surgery (HTG) of the
University Medical Center Mainz







Dr. Rayan Chaban
Dr. Ahmed Ghazy
Hazem El Beyrouti
Dr. Katja Bushman
Dr. Lena Brendel
Prof. Christian-Friedrich Vahl
Translation into English completed using Google Translate.
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Rapley et al. Case Report: Cross Sensitisation to Infrasound & Low Frequency
Noise 12th ICBEN Congress on Noise as a Public Health Problem; 18-22 June, 2017 Zurich, Bruce
Rapley, Huub Bakker, Mariana Alves-Pereira, Rachel Summers71
ABSTRACT
This Case Report describes an episode experienced by two noise-sensitised individuals during a
field trip. Exposed to residential infrasound and low frequency noise due coal mining activities,
the subjects reacted suddenly, strongly and unexpectedly to pressure pulses generated by a
wind farm located at a different town, approximately 160 km by road from their residence.
Simultaneous physiological data obtained in one subject and subjective sensations occurring
during the episode are reported. Acoustical evaluations of the location of the episode are also
reported. The possibility of a nocebo effect as an etiological factor for their bodily reactions is
cogently eliminated. The degree of cross-sensitisation to acoustical phenomenon depends on
prior exposure histories, and on the temporal characteristics of the acoustical phenomenon.

Vibroacoustic Disease More Than a Hearing Problem72, Billings, Bart P. PhD, COL (Ret)The Hearing
Journal: August 2019 - Volume 72 - Issue 8 - p 6:
10.1097/01.HJ.0000579560.07056.13

doi:

Author Information Dr. Billings has been working in the fields of mental health, human
services, and management for over 48 years. He served in the U.S. Army for 34 years, and
founded and directed the International Military and Civilian Combat Stress Conference. He
received the 2014 Human Rights Award from Citizens Commission on Human Rights
International and the Frank O'Hara Award from the University of Scranton in 2016.
In the late 1990s, I was working with some professional audio sound technicians, and had the
opportunity to experience the sound system for a major concert prior to the show. When they
turned on the sound system, it took me only seconds to yell out, “Turn it off, it hurts!” The
sound didn't only hurt my ears but my whole body. That's when I first realized that highintensity/low-frequency (HI/LF) sound vibration could be dangerous to one's overall health.
At the time, I was in the U.S. Army Reserve and the Medical Service Corps, where I served as a
clinical psychologist, a general hospital commanding officer, and a special projects officer,
among others. Earlier in my military career, I was also a combat engineer, where I experienced
loud explosions (blast waves) and weapons that emitted HI/LF vibrations. These experiences
motivated me to look into the effects of HI/LF sound on the human body, particularly
vibroacoustic disease (VAD). Fortunately for me, I discovered that medical specialists in Europe
had already done research in this area. As early as 1956, Professor Eugenia Andreeva-Galanina
developed a classification of hand-arm vibration-induced pathology, followed by more medical
research (Aviat Space Environ Med. 1999 Mar;70[3 Pt 2]:A32-9). The article that made the
strongest impact on me was “The Vibroacoustic Disease—An Emerging Pathology” by N.A.A.
Branco Castelo and Lopez E. Rodriguez (Aviat Space Environ Med. 1999; 70[3, Suppl]:A1-6).
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https://waubrafoundation.org.au/resources/rapley-et-al-case-report-cross-sensitisation-infrasound-lowfrequency-noise/
72
https://journals.lww.com/thehearingjournal/Fulltext/2019/08000/Vibroacoustic_Disease__More_Than_a_Heari
ng_Problem.2.aspx?sid=5d39849a-a632-4f44-8124-8721b503a77e
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In 2001, an occupational physician in the U.S. Navy who attended the Civilian Combat Stress
Conference, which I founded and directed, asked me if I had an idea why even experienced
sailors would walk off the deck or in front of jet engine intakes while working on aircraft carriers.
Noting my previous research, I told him that when a person feels sound waves from HI/LF
vibrations, every cell in his or her body is being damaged. When this happens, the body
automatically dumps adrenaline and endorphins into the blood stream in an effort to survive
(AKA fight-or-flight response to injury). This, in turn, causes disorientation, confusion, and an
overall lack of awareness, which can result in accidents. This is similar to the classic tale of an
Olympic marathon runner who, after running over 26 miles with a massive amount of
endorphins in his system, gets confused and runs the wrong way at the finish line.
As a military veteran, I am concerned that when soldiers return from combat, VAD is rarely
diagnosed and most often overlooked as PTSD. For example, I had a patient who had many
classic symptoms of VAD but was diagnosed with PTSD. He was inappropriately given brainaltering drugs with black box warnings for many years before he finally realized he needed to
stop the medications.
Patients with hearing loss from exposure to HI/LF sounds should also be evaluated for VAD. I
saw a patient with 20 body system problems, which no one realized were from VAD until I
explained what occurred when he was handling a machine eight hours a day for eight years. His
symptoms were in line with those described by Castelo and Rodriguez (Aviat Space Environ Med.
1999; 70[3, Suppl]:A1-6).
High-intensity, low-frequency sounds not only produce auditory and vestibular symptoms, but
may also impact the overall status and functions of neurological, muscular, or even
cardiovascular systems. The impact of high-intensity, low-frequency sounds is
underappreciated. The diagnosis and treatment of their associated symptoms need to be
improved.
REFERENCES
1. Castelo Branco NA. The clinical stages of vibroacoustic disease. Aviat Space Environ Med. 1999
Mar;70(3 Pt 2):A32-9.
2. Castelo Branco NAA, Rodriguez Lopez E. The vibroacoustic disease-An emerging pathology.
Aviat Space Environ Med 1999; 70(3, Suppl):A1-6.

INFRASOUND AND LOW FREQUENCY NOISE – informative video presentation on related health
impacts by Dr. Mariana Alves Pereira - Ljubljana 201873

2-24-20: The Irish Times: Siblings who became ill next to wind farm settle case by Aodhan
O'Faolain74


(excerpt) Three siblings who claimed they became ill and their family had to leave their Co Cork
home as a result of a nearby wind farm have secured €225,000 under a settlement of their High
Court damages claims. The settlements, made without admission of liability and achieved
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https://www.youtube.com/watch?v=ZXCZ3OyklrE
https://www.irishtimes.com/business/energy-and-resources/siblings-who-became-ill-next-to-wind-farm-settlecase-1.4184636
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following mediation, were made in cases brought by Laura Kelleher (15) and her brothers David
(17) and Jack (10).The siblings claimed they and their parents had to leave their family home at
Gowlane North, Donoughmore, Co Cork, in late 2016 several months after a 10 turbine wind
farm went into operation.


They claimed the noise, vibrations and shadow flicker from the turbines, located some 700m
from their family farm, resulted in them suffering from various illnesses.



These included nosebleeds, ear aches, skin rashes, swollen and painful hands, loss of power in
their limbs, sleep disturbance and headaches.

2.25 Tribal Approvals and Land Use Regulations


(excerpts-emphasis added) 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 RTC-52 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.

o
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o

It is our understanding that the Land Use Code includes the following objective:
“Promote the health, safety, and welfare of the residents of the Reservation and to
develop and maintain adequate standards for diversity of land use and building patterns
on Reservation “

o

The internal conflict, as reported in the East County Magazine article dated Feb 14, 2020
indicates that a majority of Campo’s General Council members oppose the Campo Wind
Project: CAMPO TRIBAL MEMBERS PLEAD FOR LEGAL HELP, ALLEGE RIGHTS VIOLATED IN
WIND PROJECT APPROVAL: PETITION SEEKS REVOTE ON CONTROVERSIAL PROJECT75

o

It is also our understanding, from several of those present at the Special Meeting at the
Campo Tribal Hall called by Chairman Cuero on February 19th, that about 70 members
were present and that Chairman Cuero refused to recognize or call a vote to terminate
Campo Wind despite several motions on the floor to do so.

o

If accurate, the current lack of accountability and failure of the current Campo leadership
is alarming and generates concerns for the safety and well being of all involved.

o

The Bureau of Indian Affairs does have trust responsibilities for Campo members, and
their resources ,who are apparently being exploited by Terra-Gen and their current
leadership, through no fault of their own.

Harvard studies: Wind power needs so much land, it’ll cause warming by Jon Sanders:
October 5, 201876:




Two new research papers from Harvard University scientists find that wind power contributes to
global warming. The more wind is brought online to replace traditional energy sources, the
more land use it will require. As we’ve discussed here before, doing the math on renewable
energy sources such as wind and solar has to include their huge land requirements.
And wind requires a tremendous amount of land to produce energy equivalent to efficient,
readily dispatchable traditional sources (when the wind blows, that is):
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https://www.eastcountymagazine.org/print/32791
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Here’s a snippet from a news article on the studies from The Harvard Gazette:
In two papers — published today in the journals Environmental Research Letters and Joule —
Harvard University researchers find that the transition to wind or solar power in the U.S. would
require five to 20 times more land than previously thought, and, if such large-scale wind farms
were built, would warm average surface temperatures over the continental U.S. by 0.24 degrees
Celsius.
“Wind beats coal by any environmental measure, but that doesn’t mean that its impacts are
negligible,” said David Keith, the Gordon McKay Professor of Applied Physics at the Harvard John
A. Paulson School of Engineering and Applied Sciences (SEAS) and senior author of the papers.
“We must quickly transition away from fossil fuels to stop carbon emissions. In doing so, we
must make choices between various low-carbon technologies, all of which have some social and
environmental impacts.”

As opposed to the apparent lack of care and concern demonstrated by the
current Campo leadership for their own peoples’ health and safety, as related to
us, here are some examples of what other jurisdictions, agencies, and elected
officials are doing to protect and defend their constituents and resources from
the harms inflicted by the installation and operation of industrial wind turbines
allowed far too close to homes and other sensitive receptors:
Feb 20, 2020: St. Joseph Missouri: Planning and Zoning propose commercial
wind turbine ban


Credit: By Clayton Anderson | News-Press NOW | St. Joseph News-Press | Feb 19, 2020
| www.newspressnow.com ~~77
The Buchanan County Planning and Zoning Commission proposed a total commercial ban for
wind turbines in a meeting Wednesday night.
This was proposed after discussions regarding potential restrictions, and what would be the
setback for the wind turbines, which initially was between a half-mile and a mile. Steven
Reardon of Marion Township proposed a motion for a total ban on wind turbines in the county.
After further discussion, the proposal was put to a vote. The commissioners voted in favor, 8-4.
Reardon said he was going to want to make adjustments to each line of the potential
restrictions and thought after the public hearings that most were in favor of a commercial ban.
“I just thought it would make it easier to have a simple, declarative statement that wind
turbines are banned Buchanan County,” Reardon said. “Local government in the way that it
responds to people’s wishes is why this is the best way America works.”
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https://www.newspressnow.com/news/local_news/planning-and-zoning-propose-commercial-wind-turbineban/article_d220990e-5321-11ea-ad1a-8fd1f7c5d734.html
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Reardon said that he represents the township that was targeted by NextEra (the Florida
company that wanted to install turbines), and that he did not hear from one person in past
public hearings that was in favor of the wind turbines.
“There was no one that spoke for them (turbines),” Reardon said. “We are a fairly urban county,
which would make adding wind turbines difficult.”
The proposal is going to the County Commission for a vote. If the commissioners vote against
the proposal, it will go back to the Planning and Zoning Commission to make restrictions.
The vote from the Planning and Zoning Commission resulted in applause from the audience at
the Buchanan County Courthouse.
Source: By Clayton Anderson | News-Press NOW | St. Joseph News-Press | Feb 19, 2020
| www.newspressnow.com

Neighours take Bald Hills wind farm to court over health complaints Credit: By
Graham Lloyd, Environment Editor | The Australian | Tuesday, February 18,
2020 | www.theaustralian.com.au ~~


Excerpt: Australia’s first group legal action for noise and health impacts from a wind farm has
been lodged in the Victoria Supreme Court against the 106 megawatt Bald Hills project in
Gippsland. A judge and jury in the coalmining centre of Morwell will be asked to hear the
complaint about health and financial impacts and a failure by the wind farm’s owner to take
action to stop it. A group of 12 residents is seeking orders from the court to have the
development curtailed or shut down, and for its owners to pay them compensation. Bald Hills
Wind Farm is expected to lodge its defence next month, with a directions hearing due in April. A
trial could take place later this year.The complainants are from four properties – the
Fairbrother, Jelbart, Uren and Zakula residences. The group’s statement of claim says the wind
farm has caused them “to experience great discomfort, distress, inconvenience, disturbance and
upset including headaches, earaches, neck aches, tinnitus, unpleasant pulsing sensations, disturbed sleep, stress and annoyance, and have rendered the affected properties unhealthy
and uncomfortable to live and work in. They also claim the value of their properties has been
affected by the wind far.”

Massachusetts: Feb 13, 2020: Plymouth board declares wind turbines a
nuisance78 (excerpt)



78

By Beth Treffeisen, Posted Feb 13, 2020 at 8:56 PM, Updated at 6:27 AM
“Neighboring Bourne residents have complained of ill effects for years. PLYMOUTH — After
years of running into roadblocks, residents who live near Future Generation Wind made some
headway Wednesday night when the Plymouth Board of Health unanimously voted to declare
the four turbines along Route 25 a nuisance.“We want to do justice to this and to all the parties

https://www.capecodtimes.com/news/20200213/plymouth-board-declares-wind-turbines-nuisance
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involved,” board Chairwoman Birgitta Kuehn said.The board also unanimously voted to take
action on the turbines within a reasonable time…”

Humbolt County, CA: After marathon meetings, supervisors vote 4-1 to deny
Terra-Gen’s wind energy project79



By SHOMIK MUKHERJEE | smukherjee@times-standard.com | Times-Standard;
PUBLISHED: December 17, 2019 at 3:42 p.m. | UPDATED: December 18, 2019 at 1:15 p.m.
“The Humboldt County Board of Supervisors on Tuesday voted 4-1 to deny the Terra-Gen wind
energy project, rejecting a widely controversial plan to build wind turbines on the Bear River and
Monument ridges above Scotia”.

Tehacapi, CA: Terra Gen pulls the plug on Pahnamid project By
Carin Enovijas, News Editor; Jun 29, 201180


Excerpt: “Terra-Gen Power announced last week that it is withdrawing its rezoning application
for the controversial 7,106-acre Pahnamid Wind Energy project in the Tehachapi Mountains.
Kern County issued a Notice of Preparation for the project on April 6, and opposition to the
proposed project spread like the wind throughout the mountain communities.
“After consulting with Supervisor Scrivner, the County Planning Department, and relevant
agencies, Terra-Gen is withdrawing the rezoning application for Pahnamid,” a statement issued
June 23 by Randy Hoyle, Vice President and head of wind development, from the San Diego
office of Terra-Gen Power, LLC.”

March 6, 2020: Matteson passes wind turbine control law by Don Reid; The
Daily Reporter (excerpts from article and imbedded Madison Township memo)81:
“The large crowd of those who supported the law gave both the township and planning
boards an ovation. Matteson becomes the second, after Sherwood Township, to enact a wind
turbine law which requires special use permits, in the four township area targeted by DTE for
a major wind farm…”.
“…the Matteson Township board unanimously passed a planning ordinance amendment to
regulate wind turbines”82:


Impose the following standards on Utility Grade Wind Energy Systems:



Maximum Height: 328 feet, measured to the top of the blade at its highest height.



Required setback from an Occupied Dwelling: Four times of the height of the tower.



Required setback from a Local or County Road: Four times of the height of the tower.

79

https://www.times-standard.com/2019/12/17/supervisors-deny-terra-gens-appeal-for-wind-energy-project/
http://www.tehachapinews.com/news/terra-gen-pulls-the-plug-on-pahnamid-project/article_eb75534e-1d4c5a1a-a4ba-7035c62eca4b.html
81
https://www.thedailyreporter.com/news/20200306/matteson-passes-wind-turbine-control-law;
82
https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxtYXR0ZXNvbnRvd25zaGlwfGd4O
jM5Yjk5NDZjNmY0OGUyYTQ
80
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Required setback from a gas line: Four times of the height of the tower.



Required setback from specific bodies of water listed in Ordinance: Half mile from
Matteson



Required Setback from other Wind Turbines: 200% of the height of the taller of the two
turbines.



o Required Setback from a Parcel without a Wind Energy Lease (an “unpooled” parcel)
Four
times of the height of the tower, or 1.25 miles, whichever is greater.



Minimum Lot Size: None, so long as all setback requirements are met.



Minimum Ground Clearance: 50 feet of clearance over and above any structure and a
minimum of 100 feet of clearance above the ground.



Maximum Noise: 45 db(A) or 55 db(C), measured at the property line



Shadow Flicker: Shall not occur on adjacent properties, unless those properties have
lease agreements with the tower owner.



Must be painted a neutral, non-reflective color



Required fire suppression system



Required braking system.



Safety, Security, Construction, Fluid Containment, and Decommissioning Requirements

December 18, 2019: After marathon meetings, supervisors vote 4-1 to deny Terra-Gen’s wind
energy project: Hundreds spoke over two days, many in opposition to plan | By Shomik
Mukherjee | Redwood Times | December 17, 2019 | www.redwoodtimes.com83 ~~(excerpt)
o

“The Humboldt County Board of Supervisors on Tuesday voted 4-1 to deny the Terra-Gen wind
energy project, rejecting a widely controversial plan to build wind turbines on the Bear River and
Monument ridges above Scotia”.

o

“…After the meeting, Terra-Gen officials declined to immediately comment on the vote’s
outcome. The company had agreed not to bring a lawsuit against Humboldt County in the event
of a denial.”

December 17, 2019: Omaha World Harold: Nebraska county rejects wind towers, calls for
more research on potential health effects: By Jeff Bahr / World-Herald News Service84
(excerpt):


“AURORA, Neb. – By a unanimous vote Monday, the Hamilton County Board rejected a plan for
a wind power generation facility in the county.

83

https://www.redwoodtimes.com/2019/12/17/supervisors-deny-terra-gens-appeal-for-wind-energy-project/
https://www.omaha.com/news/state_and_regional/nebraska-county-rejects-wind-towers-calls-for-moreresearch-on/article_79538816-7939-5fa0-a042-68b0ce33a358.html
84
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All five board members voted to deny a conditional-use permit for the project. The permit was
sought by Hamilton County Wind, which is a wholly owned subsidiary of Bluestem Energy
Solutions.
Hamilton County Wind proposed building four GE 2.82 megawatt towers, which together would
have produced a total of 11.28 megawatts.
Each tower would have been 292 feet tall. From the ground to the tip of the blade, the total
height of each structure would have been 497 feet. “That’s pretty tall,” County Commission
Chairman Rich Nelson said after Monday’s meeting.
The wind farm would have been built south and west of the Interstate 80-Highway 14
interchange.
As part of the motion that passed, the board created a moratorium on the building of wind
turbines until county staff members can research the impact of wind farms on people’s health.
Board member Roger Nunnenkamp said he felt the burden was on Bluestem to show the wind
farm wouldn’t be harmful to people’s health. “And I did not feel that they met the burden,”
Nunnenkamp said after the meeting”.

December 17, 2019: Pennsylvania: Hegins Twp. Zoning board denies wind variance:
Credit: Vicki Terwilliger | Republican Herald | 85 (excerpt)

85



“VALLEY VIEW – The Hegins Township Zoning Hearing Board on Monday unanimously denied
the use variance for a Waverly energy developer wanting to erect wind turbines in the township.



Meanwhile, Clean Air Generation LLC is unsure if it will appeal the board’s decision, according to
the firm’s attorney.



Board chairman, Larry Umholtz; member, Todd Bixler; and alternate member, Steve Klinger,
voted to deny the use variance CAG had requested in a continuance from the board’s Nov. 21
public hearing.



The company has proposed building a wind energy farm, with a maximum of 75 to 80 wind
turbines total; up to 40 possible in Hegins Township and the remaining in Porter, Tremont and
Frailey townships.



Hegins Township has its own zoning hearing board, while Schuylkill County oversees the zoning
for the other townships.



CAG wants to erect the proposed turbines on the ridge tops in the Bear Mountain area on
approximately 12,672 acres that CAG acquired through a land lease and wind easement
agreement with Rausch Creek Land LP, Valley View.

https://www.republicanherald.com/news/hegins-twp-zoning-board-denies-wind-variance-1.2572311
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Nicholas Cohen, CAG principal, and the firm’s attorney, Charles B. Haws, of Reading, told the
board they had nothing else to add, other than the memorandums already submitted.



Umholtz said the board considered the memos submitted by all of the attorneys in the case.
That included solicitor Donald G. Karpowich, Drums, representing Hegins Township supervisors;
Bruce Anders, of Wilkes-Barre, representing Kris Wetzel and Rocky Slope Inc., objectors with
adjacent property; and attorney Martin J. Cerullo, of Pottsville, representing the Schuylkill
County Airport Authority. Anders said CAG had not met its burden of proof and showed no
hardship.



The board Monday also recognized an attorney representing the state Department of Military
and Veterans Affairs.



DMVA representatives commented Nov. 21 about the negative impact the proposed turbines
could have on training. They are within the northern training area for Army aviators from all 50
states, who fly between Muir Airfield at Fort Indiantown Gap and Schuylkill County Joe Zerbey
Airport, Mount Pleasant, according to the DMVA.”

Here is a list of reported victories for residents fighting to defend hearth and
home from wind turbines and those who blindly support them
The referenced list86 below is posted and you can click on the individual items for source documents:

86

o

Holland hopeful Dairy Air Wind is ‘dead’
March 6, 2020 • Vermont

o

PSC rejects permit for wind farm over lighting issues
March 5, 2020 • North Dakota

o

PSC rejects siting permit for the Ruso Wind Project
March 5, 2020 • North Dakota

o

Plans refused for huge wind turbine development in Offaly countryside
February 28, 2020 • General News

o

Right of way rejected for county Cork windfarm
February 27, 2020 • Ireland

o

Locals win windfarm battle near Terelton
February 25, 2020 • Ireland

o

Wind farm plans rejected for third time in nine years
February 18, 2020 • Scotland

o

Planning officers reject windfarm proposals at Sorbie Dairy Farm
February 15, 2020 • Scotland

https://www.wind-watch.org/news/tag/victories/?titles=on
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o

Third time unlucky for Gilston Hill wind farm scheme
February 7, 2020 • Scotland

o

Plans for eight-turbine wind farm near Heriot given the thumbs-down
February 6, 2020 • Scotland

o

Plans for wind energy development thrown out by inspector
January 31, 2020 • England

o

House votes to block Grain Belt line
January 30, 2020 • Missouri

o

Grain Belt Express power line gets thumbs down in Missouri House
January 28, 2020 • Missouri

o

No large wind projects are under consideration in Vermont for the first time in years
January 28, 2020 • Vermont

o

Seneca Co. wind farm project put on hold indefinitely
January 24, 2020 • Ohio

o

Seneca Wind project suspended
January 22, 2020 • Ohio

o

Dairy Air Wind in Holland announces halt to development activity
January 17, 2020 • Press releases, Vermont

o

Developer shuts down Dairy Air Wind
January 17, 2020 • Vermont

o

Proposed Vermont wind project halts development, citing hostile political
environment
January 17, 2020 • Press releases, Vermont

o

Grafton voters again reject industrial wind
January 16, 2020 • Vermont

o

Baden-Württemberg: Genehmigungen für Windräder sind rechtswidrig
January 10, 2020 • Germany

o

Commission rejects wind farm applications at first 2020 meeting
January 10, 2020 • Wyoming

o

Dodge county wind farm project put on hold
January 10, 2020 • Minnesota

o

Objectors welcome rejection of proposed wind farm near Hawick
January 8, 2020 • Scotland
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o

Commission rejects wind farm applications at first 2020 meeting
January 8, 2020 • Wyoming

o

Energy company drops wind farm lawsuit against Clinton County
January 7, 2020 • Missouri

o

High Court shoots down windfarm
December 30, 2019 • Ireland

o

Refused: Windfarm turned down by Kildare County Council
December 27, 2019 • Ireland

o

Energy company nixes planned wind farm east of Muskegon
December 25, 2019 • Michigan

o

Casnovia Township wind farm project called off
December 24, 2019 • Michigan

o

Cork-Kerry wind farm permission quashed over impact on hen harrier
December 21, 2019 • Ireland

o

Nebraska county rejects wind towers, calls for more research on potential health
effects
December 18, 2019 • Nebraska

o

NCORPE board tables renewable energy plan with Invenergy
December 18, 2019 • Nebraska

o

Why the supes denied Terra-Gen’s wind project, despite a series of 11th hour
concessions from the company
December 18, 2019 • California

o

Board of Supes sinks Terra-Gen wind farm on 4-1 vote, following days of hearings
December 18, 2019 • California

o

Divided board votes down wind project
December 18, 2019 • California

o

Hegins Twp. zoning board denies wind variance
December 17, 2019 • Pennsylvania

o

Hamilton County rejects wind project
December 16, 2019 • Nebraska

o

Supreme Court overturns permission for Cork windfarm
December 12, 2019 • Ireland
Ontario cancels nearly built $200M wind farm over threat to bat populations
December 10, 2019 • Ontario

o
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Some but not all of the Errors & Omissions that were noticed:






87

Failure to disclose ‘Future NICAD Footprint” energy storage components in the FEIS that are
documented in the Boulder Brush Facilities Substation Plot Plan – Building Details at sheet 26 of
27 that shows dozens of related energy storage components—making energy storage
reasonably foreseeable cumulative impact / direct action project.
Failure to include 109 MW Energia Sierra Juarez Wind II, with 26 V150-4.2 MW (some delivered
in 4 MW mode) as cumulative project even though it is scheduled to start construction in
June/July 202087
FEIS used smaller allegedly ‘representative turbines’ for acoustic, visual, and shadow flicker
analyses that do NOT accurately or fairly represent the real world impacts related to 60-90 4.2
MW wind turbines that Terra-Gen proposes for Campo Wind and Torrey Wind.
o Appendix B @ page B-2: Project Description admits to turbine hub height of up to 374 ft
(114 m) and  Rotor diameter – up to 460 feet (approximately 230-foot-long blades).
When added together they total up to 604 ft, not the 586 ft stated. That is at least an 18
ft difference which represents almost two stories of additional height.
o Appendix S: Shadow Flicker Study includes the following statement at page 5/34:
 Page 5/34: 4. Turbine height and rotor diameter: A larger turbine rotor diameter
will cast a larger shadow, meaning a larger area would be prone to incidences of
shadow flicker
 Page 6/34: UL has not conducted a site visit to confirm locations of the
receptors provided for this analysis. Off-Reservations receptor locations are
provided in the figures contained within Appendix C. In order to respect tribal
resident privacy, locations/coordinates of On-Reservations receptors are not
disclosed in this report.
 Failure to include tribal residences in the report does not protect their
privacy, it restricts their ability to understand if their own home, or their
family’s homes are impacted and to what degree.
 Page 6/34: There are no federal regulations under the National Environmental
Policy Act (NEPA) applicable to shadow flicker for receptors located on
Reservations. However, and in accordance with the lease agreement between
the Campo Tribe and Terra-Gen (Campo Lease), no Project turbines will be sited
within 0.25-mile (or 1,320 feet) of any receptor on the Campo Reservation.
Based on the current 76- turbine layout, no Project turbines are sited within
1,000 feet of any receptor outside of the Campo Reservation.
 Page 6/34: In addition, there are no state or local regulations under the
California Environmental Quality Act (CEQA) applicable to shadow flicker for
receptors located Off-Reservations on private land. The County of San Diego
suggested application of the shadow flicker guideline used in the Final Program
Environmental Impact Report (EIR) for the Altamont Pass Wind Resource Area
Repowering (Repower), in Alameda County, California to evaluate potential
shadow flicker generated from the Repower

https://www.renewableenergymagazine.com/wind/vestas-wins-108-mw-epc-order-in-20200220/
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Page 8/34: 4.1.4 Turbine Height and Rotor Diameter Turbine specifications for
each facility were modeled in this analysis as follows: • Project: 76 GE 3.83-137
turbines at a hub height of 110 m (representative turbine).
RTC41-42 – 2.20 Water sources “…site specific well testing was not performed.” No current
groundwater pumping/ production tests for proposed well field!
FEIS 2.2.1 Components Common to Each Design Alternative At page 10: G. Water Collection
and Septic Systems: There are no ‘full details of this project design feature located in Appendix
P’- Campo Wind Mitigation Measures, as claimed in this section:
o Where is the water coming from? Where are the referenced ‘existing On-Reservation
facilities’? Where is the utility connection/easement? These components don’t show up
in any of the Figures in Appendix E-Campo Wind EIS Figures
Failure to include all referenced plans:
o Campo Land Use Plan
o Campo Zoning Plan
o Campo Renewable Energy Zone
o Campo Resource Development Plan
o Campo Reservation Fire Protection Plan
Failure to show where electric, phone, and water lines will be connected to serve O&M, batch
plant, and laydown yard proposed on BIA 10. Where are the easements? Will wireless cell
system be setup and where? Where are those project details/ impacts disclosed? See Figure 2-4
Possible O&M Building Locations; Figure 2-6: Staging and Laydown Yards and other related
figures.

Attachments:
1. Campo Tribal Members Plead for Legal Help, Allege Rights Violated in Wind Project Approval:
Petition seeks to revote on controversial project: East County Magazine 2-14-20
2. Graphic comparing Campo Wind turbine height with One America Plaza, etc.
3. FEIS comments from real estate agent, Jeff Morrison, dated 3-8-20
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3/12/2020

Mail - Hall, Harold - Outlook

[EXTERNAL] Campo Wind FEIS comments BPG
Donna Tisdale <tisdale.donna@gmail.com>
Wed 3/11/2020 3:02 PM
To: Hall, Harold <Harold.Hall@bia.gov>; Jacob, Dianne <dianne.jacob@sdcounty.ca.gov>
Cc: Harris, Susan <Susan.Harris@sdcounty.ca.gov>; Koutoufidis, Nicholas <Nicholas.Koutoufidis@sdcounty.ca.gov>
4 attachments (5 MB)
BPG Campo Wind FEIS 3-11-20.pdf; CAMPO TRIBAL MEMBERS PLEAD FOR LEGAL HELP 2-14-20.pdf; Campo Wind graphic 3-1020.pdf; Campo Wind FEIS Morrison prop values 3-8-20.pdf;

Hello Dan
Please find the attached Boulevard Planning Group's comments on the Campo Wind FEIS plus 3
attachments.
Confirmation of receipt would be appreciated.
Regards,
Donna Tisdale, Chair
619-766-4170

https://outlook.office365.com/mail/inbox/id/AAQkADEwZmQ4NWY5LWZhMjEtNGFiNi05OTY4LTI3N2VkODk4MGJmZAAQAGONzpuNollHvJP81uNiw…

1/1

ADAMS BROADWELL JOSEPH & CARDOZO
DANIEL L. CARDOZO
CHRISTINA M. CARO
SARA F. DUDLEY
THOMAS A. ENSLOW
ANDREW J. GRAF
TANYA A. GULESSERIAN
KENDRA D. HARTMANN*
KYLE C. JONES
RACHAEL E. KOSS
NIRIT LOTAN
AARON M. MESSING
WILLIAM C. MUMBY
CAMILLE G. STOUGH

A PROFESSIONAL CORPORATI ON

ATTORNEYS AT LAW
520 CAPITOL MALL, SUITE 350

SO. SAN FRANCISCO OFFICE
601 GATEWAY 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

March 5, 2020

MARC D. JOSEPH
Of Counsel
*Admitted in Colorado

Via U.S. 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 Final 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 January 2020 Final Environmental Impact Statement (“FEIS”)
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 We

42 U.S.C. §§ 4321 et seq.
Bureau of Indian Affairs, Final Environmental Impact Statement for the Campo Wind Project with
Boulder Brush Facilities, (Jan. 2020), p. 1 (hereafter “FEIS”).
1
2
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provided comments, dated July 8, 2019 on the Draft Environmental Impact
Statement (“DEIS”) for the Project.3
The Project consists of approval of the Campo Lease, which 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 FEIS 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 FEIS 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.
For each of these reasons, the BIA may not issue a Record of Decision
(“ROD”) to approve the Project until a revised environmental review document is
prepared and re-circulated for public review and comment.

Letter from Kyle C. Jones, Adams, Broadwell, Joseph & Cardozo to the Bureau of Indian Affairs,
Comments on the Draft Environmental Impact Statement for the Campo Wind Project with Boulder
Brush Facilities (Jul. 8, 2019), (hereafter “DEIS Comments”), Exhibit A.
3
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We reviewed the FEIS, its technical appendices, and the reference documents
with the assistance of biologist Scott Cashen, and Phyllis Fox.4 Mr. Cashen and Dr.
Fox provide substantial evidence of potentially adverse effects that have not been
adequately disclosed, analyzed, or mitigated. Mr. Cashen’s and Dr. Fox’s technical
comments are attached hereto and are hereby submitted to the BIA, in addition to
the comments in this letter.
I.

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, such as Mr. Doyle Mills, 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, including Mr. Doyle Mills, and the
members of the affiliated labor organizations 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.

Scott Cashen, Letter from Scott Cashen to Kyle C. Jones, Comments on the Final Environmental
Impact Statement for the Campo Wind Project (Mar. 3, 2019) (hereafter “Cashen Comments”)
Exhibit B; Phyllis Fox, Letter to Kyle C. Jones: Campo Wind FEIS: Response to Valley Fever
Comment VF-1, (Feb. 28, 2020) (hereafter, “Fox Comments”), Exhibit C. Materials cited will be
provided on a separate storage device in the mailing of these comments.
4
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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, reduce
future employment opportunities.
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 FEIS 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

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.
5
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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
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
Neighbors of Cuddy Mountain v. U.S. Forest Service, 137 F.3d 1372, 1380 (9th Cir. 1998).
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).
9

10
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Mitigation includes “avoiding the impact altogether by not taking a certain action or
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 that 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
The FEIS for the proposed Project fails to comply with these basic
requirements. The FEIS 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 FEIS precludes a meaningful analysis
of the Project, and the BIA cannot issue an ROD without first correcting these fatal
flaws.
III.

THE FEIS 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
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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 FEIS fails to properly describe the Project, adequately describe the
existing environmental setting, and address the magnitude of the impacts that will
be posed by this Project. The Project’s construction and operation will cause
numerous significant impacts to species. Many of these impacts were not identified,
disclosed, analyzed, or mitigated in the FEIS.
The FEIS fails to provide all information to inform the public and decisionmakers of the Project’s impacts by leaving out discussions of entire species that
could be impacted by its construction and operation. The BIA cannot issue a ROD
for the Project until these issues are addressed.
IV.

THE FEIS FAILS TO RESPOND TO COMMENTS

NEPA requires a lead agency to respond to comments provided on the DEIS
in the FEIS.30 Responses must include modification of alternatives, consideration of
new alternatives, improvements in the analysis, factual corrections, or an
explanation as to why the comments do not require a response.31 The FEIS fails to
respond to some comments that we raised in comments on the DEIS. Other
responses are factually incorrect, or inconsistent with the rest of the FEIS. We
raise these issues throughout the document where they have occurred.
V.

THE FEIS 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.32 A
clear description results in more focused and meaningful public input and BIA
42 U.S.C. § 4332; 40 C.F.R. § 1501.
40 C.F.R. § 1502.1.
30 40 C.F.R. § 1503.4.
31 40 C.F.R. § 1503.4
32 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”].
28
29
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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.33
It follows that information in the FEIS 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.”34
Finally, where mitigation measures would, themselves, cause significant
environmental impacts, NEPA requires an evaluation of those secondary (indirect)
impacts.35
A.

The FEIS Fails to Adequately Respond to Issues Raised on the
DEIS Relating to Project Description

We commented that the DEIS failed to include a map of all the access roads
that would be constructed or modified for the Project, failed to depict the location of
where meteorological towers are located, failed to disclose the route of the proposed
water line for the Operations and Maintenance Facility, failed to include a grading
plan, and only describes decommissioning of the Project is vague terms.36 The FEIS
responds to these comments generally by stating that the FEIS overstated total
disturbance limits by considering 76 turbines, while the Project will only consist of
60 turbines.37 This response fails to capture the nature of our comments, which
were that these various activities could have different impacts depending on their
location, and that those impacts must be disclosed as part of the NEPA process. For
example, Mr. Cashen provides evidence that meteorological towers can increase
impacts to bat and avian mortality when those towers are located near turbines, as
they can attract species to them.38 These impacts were not disclosed and cannot be
40 C.F.R. § 1508.14.
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).
35 40 C.F.R. § 1502.16(h).
36 DEIS Comments, pp. 9-11.
37 FEIS, pp. RTC-7-RTC-9, RTC-83-RTC-84.
33
34

38
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assessed without discussing possible locations for the meteorological towers within
the FEIS.39 Additionally, Mr. Cashen notes that access roads and a water line will
require impacts along specific routes that could harm sensitive vegetation or
habitat based on location.40 These routes can and should have been disclosed and
analyzed, yet the FEIS fails to do so and fails to fulfil its duty under NEPA to take a
hard look at environmental impacts from the Project.
B.

Campo Lease and Changes to Tribal Laws

The Project itself includes the approval of the Campo Lease, which only
applies some tribal law to the Project.41 The FEIS fails to disclose which tribal laws
are waived for the Project in the Campo Lease. The FEIS must explain these
changes so that the public and decision-makers can determine whether they would
have an impact on the environment.
The FEIS 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 FEIS fails to serve its purpose as an informational
document.
VI.

THE FEIS 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.42
The BIA’s NEPA Guidebook mandates that the EIS must address the purpose and
need of the action.43 The “need” for the action is the underlying issue the BIA is
addressing with the action.44 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
Cashen Comments, pp.4-5.
Cashen Comments, p. 5.
41 FEIS, p. C-1.
42 40 C.F.R. § 1502.13.
43 40 C.F.R. § 1502.13.
44 NEPA Guidebook, p. 18.
39
40

4646-016j

March 5, 2020
Page 10
environmental impacts.45 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.46
While the courts have given agencies deference to define the purpose and
needs of a project, that deference is not unlimited.47 A statement of purpose and
need must meet a reasonableness standard.48 The statutory objectives of an action
serve as a guide to determine reasonableness of a statement of purpose and need. 49
We previously commented that the DEIS’ purpose and need statement was
impermissibly narrow.50 The BIA has subsequently revised the purpose and need
statement for the FEIS, yet many flaws with the purpose and need statement
remain.
a. The FEIS’ Purpose and Need Statement
The FEIS states that the purpose and need of the Project is to “utilize readily
available wind resources on the reservation to develop economic income to support
needed governmental programs” and that the purpose and need of the BIA’s
proposed action is to authorize the Campo Lease.51 These arbitrarily narrow
purpose and need statements prevent any alternative that is neither a wind energy
project nor a project consistent with the Campo Lease from being discussed and
promotes the developer’s objectives over NEPA’s requirements to inform decisionmakers about a reasonable range of alternatives. By limiting purpose and need
statements in these ways, the BIA distorts the EIS from an analytical tool to allow
the public to weigh impacts of a proposed action into a 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.

Ronald E. Bass et al., The NEPA Book 89 (2d. ed. 2001).
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).
47 Westlands Water Dist. v. U.S. Dept. of Interior, 376 F.3d 853, 866 (9th Cir. 2004).
48 Id.
49 Id.
50 DEIS Comments, pp. 11-13.
51 FEIS, p. 1.
45
46
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b. The FEIS’ Characterization of the Purpose and Need Statement for
the Campo Lease is Impermissibly Narrow
The FEIS’s purpose and need statement that describes the Campo Lease
states that it is for a wind project only. This narrow statement leads to only a
configuration of wind turbines being analyzed within the FEIS. It ignores the
broader need for renewable energy generation, which may be wind, but could also
be solar, for example. The Project is proposed to be located in a region with other
renewable energy resources, such as solar. By limiting the analysis to wind projects
only, the FEIS rejects other alternatives as infeasible without determining their
impacts. Instead of explaining whether a solar farm generating an equivalent
amount of energy would have more or less adverse impacts, the BIA leaves the
public wholly in the dark.
c. The FEIS’ Purpose and Need Statement for the BIA is
Impermissibly Narrow
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.”52 A lead agency’s statement of purpose and need is governed by
reasonableness.53 Generally, NEPA requires a lead agency to consider reasonable
alternatives that are not within the jurisdiction of the lead agency, and the CEQ
interprets its regulations to require the scope of alternatives for permit decisions to
be based on reasonableness, rather than applicant preference.54 In one instance,
the Ninth Circuit has held that the Army Corps of Engineers (“ACOE”) purpose and
need statement was proper where it only considered the applicant’s preference
where ACOE regulations required the EIS to be limited to alternatives that meet
the applicants purpose and need.55 The BIA’s regulations for lease approval do not
similarly constrain the NEPA requirements for the BIA to only consider an
applicant’s preferences where it would be reasonable to consider other Projects.
Therefore, the BIA is required to consider reasonable alternatives that are not
DEIS, p. 1.
Friends of Southeast’s Future v. Morrison (9th Cir. 1998) 153 F.3d 1059, 1066-1067; National
Parks & Conservation Ass’n v. Bureau of Land Management (9th Cir. 2010) 606 F.3d 1058, 10701072.
54 40 C.F.R. § 1502.14 subd. (c); CEQ, Forty Most Asked Questions Concerning CEQ’s NEPA
Regulations (1981), question No. 2(a), 46 Fed.Reg. 18026, 18027 (March 23, 1981).
55 National Parks & Conservation Ass’n v. Bureau of Land Management (9th Cir. 2010) 606 F.3d
1058, 1070-1071 (quoting City of Angoon v. Hodel (9th Cir. 1986) 803 F.2d 1016, 1021.
52
53
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within the jurisdiction of the lead agency and a scope of alternatives based on
reasonableness, rather than applicant preference.
i. 25 U.S.C. § 415 (a) Does Not Provide Statutory Objectives to
Limit the Purpose and Need Statement to the Applicant’s
Preference
The FEIS 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.”56 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 FEIS. By failing
to do so, the BIA has failed to comply with the leasing statute and NEPA.
ii. 25 CFR § 162.566 Does Not Preclude Considering Other
Alternatives
The FEIS states that BIA regulations require the agency to defer to interests
of a tribe when deciding whether to approve a lease for a wind project.57 The FEIS
does not provide any authority as to why this regulation allows the BIA to reject
reasonable alternatives to the Project in the FEIS. This is easily distinguishable
from the ACOE regulations, mentioned above, which required the ACOE’s EIS’ to
be limited to alternatives that meet an applicant’s purpose and need. Here, the BIA
only defers to tribal judgement, to the maximum extent possible. The BIA cannot
interpret its regulations to nullify other mandates from Congress. The maximum
extent possible must be limited by the BIA’s statutory obligations under NEPA to
consider a full range of alternatives.

56
57

25 U.S.C. § 415 subd. (a).
FEIS, p. RTC-72; 25 CFR § 162.566.

4646-016j

March 5, 2020
Page 13
The FEIS’ purpose and need statement is unreasonably narrow, precluding
discussion of a reasonable range of alternatives, which were summarily rejected in
the FEIS. The FEIS should have instead considered the impacts of the rejected
alternatives to provide the public with information about their environmental
impacts. The BIA would still be able to reject these alternatives in the FEIS,
without robbing the public and decision-makers of the information about their
impacts. This omission renders the FEIS’ 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 FEIS to comply with NEPA.
B. Reasonable Alternatives Omitted from Analysis
Under NEPA, federal agencies must consider alternatives to their proposed
actions, as well as their environmental impacts.58 The alternatives analysis has
been called the “linchpin” of the Environmental Impact Statement.59
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.”60 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.’”61 This is particularly true in cases where
there may be “unresolved conflicts concerning alternative uses of available
resources.”62
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.63 The range of alternatives to be discussed is governed by a
40 CFR § 1502.14.
Monroe County Conservation Council, Inc. v. Volpe (2d Cir. 1972) 472 F.2d 693.
60 40 C.F.R. § 1502.14 sub.d (a).
61 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”].
62 See 42 U.S.C. § 4332 subd. (2)(E); California v. Block, 690 F.2d 753, 766-767 (9th Cir. 1982).
63 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).
58
59
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“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.”64
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
is not capable of implementing it.65 “The ‘existence of a viable but unexamined
alternative renders an environmental impact statement inadequate.’”66
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.67
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.”68 Courts have shown little
reluctance in striking down EISs that fail to include a thorough discussion of
reasonable, less environmentally damaging alternatives.69 Finally, an EIS must
include a discussion of “natural or depletable resource requirements and
conservation potential of various alternatives and mitigation measures.”70

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).
65 See CEQ, Forty Most Asked Questions Concerning CEQ’s NEPA Regulations (1981), question No.
2(a), 46 Fed.Reg. 18026, 18027 (March 23, 1981).
66 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”].
67 See Forty Most Asked Questions Concerning CEQ's [NEPA] Regulations at Question 2a.
68 Forty Most Asked Questions Concerning CEQ's [NEPA] Regulations at Question 2a.
69 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).
70 40 C.F.R. § 1502.16 subd. (f), emphasis added.
64
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1.

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

The FEIS’ 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.
The FEIS eliminates a mixed solar and wind alternative, suggesting that the
developer would not be willing to develop solar.71 This violates NEPA’s requirement
that alternatives cannot be deemed infeasible simply because the project proponent
does not like it or cannot implement it.72 The FEIS could and should have
evaluated a solar project or a mixed solar and wind project in order to present the
public with an understanding as to what levels of impacts would occur. For
example, generation of an equivalent level of solar energy would likely cause more
ground disturbance and impacts to some species, while impacting birds in a
different way than wind. The FEIS’ rejection of this alternative and failure to
provide further evaluation of this alternative violates NEPA.
The FEIS 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 FEIS.73 The FEIS 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 FEIS 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.
VII.

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

The FEIS impermissibly segments the Campo Wind Project from the offreservation Boulder Brush Facilities by failing to fully analyze those facilities in the
DEIS, p. 24.
See CEQ, Forty Most Asked Questions Concerning CEQ’s NEPA Regulations (1981), question No.
2(a), 46 Fed.Reg. 18026, 18027 (March 23, 1981).
73 Natural Resources Defense Council v. Evans (N.D. Cal 2002) 232 F.Supp. 1003, 1039-1040.
71
72
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FEIS. 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.”74 This
includes “projects and programs entirely or partly financed, assisted, conducted,
regulated, or approved by federal agencies . . . .”75 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.”76 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.77
The FEIS must address closely related “connected actions,” as well as similar
actions and cumulative actions.78 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.79

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.80

40 C.F.R. § 1508.18.
Id. at § 1508.18, subd. (a).
76 Id. at § 1502.4, subd. (a).
77 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).
78 40 CFR §1508.25(a).
79 Id. at §1508.25(a)(1).
80 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))
74
75
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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.81
Another test looks at whether one segment coerces another segment.82 A highway
segment to nowhere necessarily coerces another segment, as the point of a highway
is to connect to some other logical place.83
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 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.
The FEIS notes that the Project and Boulder Brush Facilities are connected
actions, but the FEIS fails to adequately discuss impacts within the Boulder Brush
Corridor. We commented that the DEIS erroneously states that there are no
federally listed plants or wildlife off-reservation, improperly limiting the analysis
where the Boulder Brush Facilities are located.84 Responses to comments noted
that Quino checkerspot butterfly (Quino) were detected within the Boulder Brush
Corridor during 2019 studies, yet the FEIS continues to state that there are no
impacts to Quino within the Boulder Brush Corridor and that no endangered
species are present.85
The FEIS fails to properly consider the Boulder Brush Facilities, which are
connected actions. The BIA cannot issue a ROD for the Project until these flaws are
addressed.

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.
82 Citizens against the Destruction of Napa v. Lynn 391 F.Supp. 1188, 1193-1194 (N.D. Cal. 1975).
83 Id. at 1194.
84 FEIS, p. RTC-74.
85 Cashen Comments, p. 2.
81
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VIII. THE FEIS FAILS TO ADEQUATELY DESCRIBE THE AFFECTED
ENVIRONMENT
The BIA must analyze the Project’s impacts on the affected environment.86
The FEIS must contain a description of the environment that will be affected by the
Project and alternatives in order to understand their impacts.87
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.88 Without establishing the baseline conditions which exist in the
vicinity of the proposed Project before it is built, there is simply no way to
determine what effect the proposed Project will have on the environment and,
consequently, no way to comply with NEPA.89
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.

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

The FEIS 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 FEIS must be revised to include accurate and complete
descriptions of baseline conditions.

NEPA Guidebook, p. 33.
NEPA Guidebook, p. 33.
88 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).
89 Id.
86
87
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1.

Quino Checkerspot Butterfly

Habitat discussion in the FEIS for the Quino was based on a habitat model
developed by DUDEK. This model included hilltops, ridgelines, and 200-meter
buffers around Quino sightings and certain numbers of host plants as habitat.90 We
provided comments calling into question this model, which was also raised by the
United States Fish and Wildlife Service (“USFWS”).91 Responses to comments
suggest that the model was modified based on comments by USFWS, yet the figures
cited as depicting the revised model correspond to bird surveys, not the Quino.92 In
fact, no revised habitat model data is presented in the FEIS.93 The FEIS fails to
meet its duty under NEPA to adequately respond to comments raised by suggesting
that is the BIA amended the FEIS in response, even though the BIA did not
actually do so.
Mr. Cashen’s review of any updated figures find that habitat models used in
the FEIS contradict the description of how they were calculated, and some figures
contradict each other.94 The habitat model does not depict any habitat outside of
the Project footprint, making it impossible for the BIA and the public to determine
how the Quino could be indirectly impacted by the Project.95 Figures depicting
impacts of the Project also conflict with each other and fail to reflect the revised
one-kilometer buffer for determining habitat thus underestimating total habitat
affected by the Project.96
The habitat model for Quino relies on survey data to accurately map habitat,
yet numerous areas of the Project site were never surveyed. Mr. Cashen notes that
studies in 2018 did not cover the entirety of the Project site.97 The FEIS continues
to rely primarily on surveys from 2011 and 2012 which the authors of those studies
admit did not follow USFWS guidelines and erroneously omitted habitat.98 In
response, the BIA provided further surveys in 2019 for the FEIS which found five
instances of Quino, including in the Boulder Brush Corridor, but did not change any
Cashen Comments, p. 7.
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92 Cashen Comments, pp. 7-8.
93 Cashen Comments, pp. 7-8.
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of the analysis or conclusions in the FEIS.99 This is inconsistent with the FEIS,
which continues to state that there are no adverse impacts to the Quino and that no
Quino are present in the Boulder Brush Corridor.100 The FEIS failed to respond to
comments that studies were inadequate by stating that further studies confirmed
the results, while a) not actually incorporating those studies into the model properly
(since a one-kilometer buffer was not applied), and b) failing to change any
conclusions in the FEIS despite relying on studies that contradict it.
The habitat model also reduces the amount of habitat identified in the earlier
2011 and 2012 studies based on results from the 2018 study.101 Mr. Cashen notes
that the 2018 study did not cover the entire Project site.102 Mr. Cashen found that
the FEIS’ reduction of suitable habitat for Quino from 3,803.1 acres to 1,216 acres
remains unsupported by any evidence.103
The FEIS contains a process for excluding areas that are potential habitat,
based on modeling, but continues to exclude large areas that the BIA already found
to be suitable habitat that should not have been subject to the BIA’s exclusion
process.104 The FEIS also states that areas excluded by only the 2012 or 2018 and
2019 models were still considered to be suitable habitat, yet those models did not
cover the entire Project area, including areas outside the Project site.105 Later in
the FEIS, the BIA stated that areas identified as potential habitat in the 2012
models, but excluded in the 2018 and 2019 models, would not be counted.106
Additionally, the authors of the 2012 models eventually noted that they improperly
excluded habitat.107 The FEIS states that there are few differences between the
exclusion areas, which conflicts with data provided showing large portions of
suitable habitat from the 2012 models excluded in the 2018 and 2019 models.108 In
responding to these issues, the FEIS states that no exclusion areas consisted of
known Quino locations but maps from the 2012 model show areas where Quino
were identified that were excluded by the 2018 and 2019 modeling efforts. 109 The
FEIS, pp. 38, RTC-92-RTC-93.
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FEIS thus excludes more habitat than the affected environment for the Quino and
fails to respond to comments by providing entirely false information.
Finally, in determining the host plants used for the model, the FEIS relies
entirely on the 2012 model data.110 This model did not cover the entire Project
site.111 The FEIS only provides a buffer around areas where at least 20 host plants
were identified, yet the 2012 model does not disclose the number of plants on site.112
The BIA and public have no way of knowing how these buffers were applied or if
they are accurate.113
The FEIS fails to accurately account for Quino habitat. It relies on a model
that was found to be flawed, yet never corrected, despite assertions it would be
corrected. The FEIS relies on surveys that do not cover the entire Project site and
failed to include updated information included in recent surveys, leading to
conclusions that contradict the data they rely on. The FEIS fails to include all
habitat and excludes habitat that was suitable for the Quino. The FEIS also lacks
supporting evidence to show how host plants were used for determining habitat. In
sum, the FEIS utterly fails to describe the affected environment for Quino while
arbitrarily concluding that habitat should not be counted. The FEIS fails as an
informational document and leaves the BIA and public with no way to understand
how the Project will impact the species or how effective mitigation measures could
be.
2.

Golden Eagles

Mr. Cashen found that the FEIS fails to accurately state golden eagle use of
the area, resulting in the BIA and public unable to determine actual Project
impacts. The FEIS’ response to comments continues to state that golden eagles
were studied consistent with USFWS guidance.114 Mr. Cashen provides evidence to
show that this is false.
First, the USFWS guidance requires longer bird point counts, whereas the
FEIS relied on short, 30-minute counts.115 The FEIS did include all-day counts,
Cashen Comments, pp. 12-13.
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114 Cashen Comments, p. 18.
115 Cashen Comments, pp. 18-19.
110
111

4646-016j

March 5, 2020
Page 22
which did produce better data, but these were limited to brief windows of time that
do not reflect the amount of time needed to form a conclusion about eagle use.116
Second, USFWS guidance requires nest surveys for two-years but the Project
did not conduct any nest surveys.117 We provided evidence of a suitable nest tree on
the Project site, but the response to comment simply states that the tree was poorly
developed and dominated by introduced species, with no evidence that these factors
make the tree unsuitable for golden eagles.118 The FEIS states that instead of nest
surveys, it relied on telemetry data and nest maps from 2010 and 2012. Mr. Cashen
explains that telemetry data is incomplete because it only tracks tagged eagles, and
no eagles have been tagged within 10 miles of the Project site, so it cannot include
all eagles that reside in the area.119 Further, the 2010 and 2012 data is outdated
due to the length of time since they occurred and the amount of wind development
in the area, which has been proven to cause golden eagle migration away from
projects.120
The FEIS state that golden eagle use of the site and project mortality are
based on the results of point counts, but includes only the 30-minute point counts, of
which only 20-minutes were devoted to raptors.121 The FEIS also omits the all-day
counts which identified eagle use.122 Mr. Cashen also points out numerous
inconsistences within the FEIS, calling into further question the accuracy of the
reporting.123 The responses to comments about eagle surveys state that conclusions
in the FEIS did not change, but the updated information now shows that both
analyzed Project alternatives will result in golden eagle deaths.124
The FEIS failed to properly assess golden eagle use of the site,
underestimating the potential impacts to the species. The FEIS also presents
conflicting data throughout, leading to the BIA and the public being unable to draw
any conclusions as to how the Project could impact golden eagles. Without
establishing the baseline conditions which exist in the vicinity of the proposed
Cashen Comments, p. 19.
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118 Cashen Comments, pp. 19-21.
119 Cashen Comments, p. 20.
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121 Cashen Comments, p. 19.
122 Cashen Comments, pp. 22-23.
123 Cashen Comments, pp. 22-24.
124 Cashen Comments, p. 24.
116
117

4646-016j

March 5, 2020
Page 23
Project before it is built, as the BIA did here, there is simply no way to determine
what effect the proposed Project will have on the environment and, consequently, no
way to comply with NEPA.
3.

Bats

The FEIS relies on acoustical monitoring from the Jewell Valley Wind Project
to develop bat baseline data for the Project.125 The Jewell Valley data consisted of
three monitors installed on meteorological towers, of which one was later
determined to be erroneous.126 The FEIS continues to rely on the erroneous data
which should invalidate any conclusions about bats on the Project site.127
Even if the data relied upon in the FEIS was not corrupted, it does not
provide a scientific basis for establishing a baseline for the BIA’s analysis. The data
came from distances as far as three miles away.128 Mr. Cashen reviewed the data
and determined that it would be impossible for that data to be representative of the
26 vegetation communities within the Project site and their use by bats.129 Mr.
Cashen’s analysis is supported in the FEIS, which compares bat activity data from
Jewell Valley Wind Project, which is one to three miles away from this Project, to
the Shu’luuk Wind Project, which was proposed on the same site as this Project.130
Overall bat activity for the Shu’luuk site was over 35 times higher than Jewell
Valley.131
Finally, the data does not comport with USFWS guidance, which requires
acoustic monitoring every two kilometers where turbines are expected to be sited.132
The FEIS concludes that bat activity is low by comparing data from Jewell Valley
(despite this not being translatable to the Project) to activity values from Clark
County, Nevada, which is not even in the region.133 Mr. Cashen notes that the BIA
could have compared data from the nearby Tule Wind Project, which is much closer

Cashen Comments, pp. 33-34.
Cashen Comments, pp. 33-34.
127 Cashen Comments, p. 34.
128 Cashen Comments, p. 34.
129 Cashen Comments, p. 34.
130 Cashen Comments, p. 34.
131 Cashen Comments, p. 34.
132 Cashen Comments, p. 34.
133 Cashen Comments, p. 36.
125
126

4646-016j

March 5, 2020
Page 24
to the Project and includes post-construction bat fatality monitoring.134 Without
any relevant baseline data such as this, the BIA’s conclusions about bat use of the
Project site are unsupported, arbitrary, and capricious.
4.

Tecate Tarplant

The FEIS states that it conducted rare plant surveys designed to detect
Tecate tarplant.135 Mr. Cashen explains that the surveys and references checks
cannot be relied upon to prove that the Tecate tarplant is not present because the
studies were conducted at times when it is not normally detectable.136
The FEIS failed to accurately describe the environmental setting in
numerous ways. As a result, impacts were underestimated throughout the
document, skewing the analysis and rendering the FEIS fatally flawed at fulfilling
its role as an informational document.
IX.

THE FEIS MUST DISCLOSE, ANALYZE, AND MITIGATE ALL
PROJECT IMPACTS

The environmental consequences of a proposed action must be described in
the FEIS. 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.137 The FEIS 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.138 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.139
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The FEIS 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 prior to issuance
of a ROD.
A.

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

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

Quino Checkerspot Butterfly

As noted above, the FEIS fails to adequately describe Quino habitat on site;
therefore, it cannot provide information regarding the scope of impacts to the
species, nor make accurate conclusions regarding the severity of impacts. The FEIS
continues to claim that no impacts to the species will occur in the Boulder Brush
Corridor because no Quino are present, despite including studies where the species
were found on that site.140 The FEIS continues to state that because the Project
will be decommissioned, there will not be adverse impacts to Quino but Mr. Cashen
notes that there are no requirements in the FEIS that would specifically require
restoration of Quino habitat.141 These conclusions lack evidentiary support and
conflict with available evidence, rendering them arbitrary and capricious.
The FEIS also understates impacts. The FEIS and DEIR for the Project
conclude that different amounts of Quino habitat will be impacted by the Project,
despite citing the exact same data, meaning one of these documents must be
incorrect.142 The FEIS also downplays impacts by noting, but not providing
evidence, that more Quino habitat is available near the Project site.143 Mr. Cashen
again notes that the Project is located in the Campo Core Occurrence Complex with
most of the habitat coinciding with the Project boundaries, which will be severely
disturbed.144 The FEIS still fails to disclose the importance of this site or the

Cashen Comments, pp. 13-15.
Cashen Comments, pp. 13-15.
142 Cashen Comments, pp. 13-15.
143 Cashen Comments, pp. 13-15.
144 Cashen Comments, pp. 13-15.
140
141

4646-016j

March 5, 2020
Page 26
severity to which the Project can harm the species.145 Finally the FEIS fails to
respond to comments about impacts from off-highway vehicle usage, which were
found to be severe enough to impact species use of the site in the DEIR.146 Thus the
FEIS does not fully describe the scope and severity of impacts for the Project by
improperly underestimating habitat and failing to describe the importance of
habitat lost. The FEIS’s conclusions are unsupported, arbitrary, and capricious.
MM-BIO-1 includes habitat restoration and weed management plans but
fails to include sufficient information to show that environmental consequences of
the impacts have been fully evaluated. Habitat restoration proposes native plant
restoration but does not tailor this towards recovering host plants the Quino would
need to be restored in order to actually mitigate the impacts.147 The proposed weed
management plan lacks details, and includes performance standards that if met
would still result in adverse impacts.148 Further, MM-BIO-1 conflicts with other
sections in the FEIS that state that passive restoration would occur, which likely
would result in invasive species taking over and preventing restoration of Quino
host plants.149
The FEIS also proposes mitigation measures that include MM-BIO-3, which
relies on the Project seeking Consultation with the USFWS pursuant to Section 7 of
the Endangered Species Act.150 The details of this are entirely unclear. While the
FEIS states that habitat-based conservation would focus on long-term health of the
species, the BIA and public cannot be certain that any habitat-based conservation
would be able to be found.151 MM-BIO-3 does not discuss how much habitat may be
needed or whether that habitat exists, which is concerning since other projects in
the area have concluded that it may not.152 This was raised in our DEIS comments,
but was never responded to.
The FEIS concludes that cumulative impacts to Quino would not be adverse
but does not attempt to calculate total cumulative impacts. Mr. Cashen notes that
the FEIS/FEIR for the Tule Wind Project and East County Substation, located near
Cashen Comments, pp. 13-15.
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this Project, found that cumulative impacts to Quino were significant and
unavoidable.153 This FEIS contains no analysis but yields the opposite conclusion,
calling into doubt its accuracy.154
The FEIS’s conclusions regarding impacts to Quino are unsupported or
contradict the evidence in the document. Impacts to the species are downplayed
and underestimated. Mitigation measures proposed are ineffective and ill-defined.
The BIA’ assertions that impacts will no longer be adverse after mitigation are
arbitrary and capricious and cannot support issuance of a ROD for the Project.
2.

Golden Eagle

The Project will adversely impact golden eagle habitat and cause direct
mortality of birds. Despite this, the FEIS wrongly concludes that the Project will
not affect eagle habitat and that risks of mortality are low.155 Mr. Cashen first
notes that the FEIS fails to accurately describe the Project site as habitat. Golden
eagles fly through the area and can forage in the Project site.156 Additionally, the
FEIS’ statement that the Project site does not include nesting areas lacks support
because the BIA never bothered to look for nests and relied only on incomplete
data.157 The Project will directly remove 855 acres of foraging habitat and cause
indirect impacts through displacement of golden eagles.158 These impacts were not
addressed in the FEIS, which responded that the areas around the Project are rural
and undeveloped, providing similar foraging habitat.159 This response fails to note
that displacement itself is an impact, and fails to recognize the cumulative loss of
foraging habitat to golden eagles from the multitude of energy projects in the
area.160
Direct mortality of eagles was underestimated due to the BIA failing to
establish the existing environmental setting of the Project site but were still
projected to occur in the FEIS. Despite this, the FEIS still concludes that impacts
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to golden eagles are not adverse and that best available science shows that the
impacts would not be significant.161 Mr. Cashen provides evidence that golden eagle
are declining and cannot withstand additional take.162 Projected take of an eagle is
a violation of the Eagle Act, which normally requires a permit and conservation
plan.163 Given the species status and extent of Federal protection for the species,
the BIA’s finding that impacts are not adverse is arbitrary and capricious.
The FEIS fails to consider cumulative impacts to golden eagles. Responses to
comments point only to generic responses and do not respond to the substantive
comment raised.164 Mr. Cashen also notes that nearby wind projects have identified
impacts from golden eagle mortality as significant and unavoidable.165 The
determination that cumulative impacts are not adverse or significant has no
support with any evidence, because the BIA did not conduct any analysis to support
its claims.166
The FEIS concludes that the loss of 855 acres of foraging habitat for golden
eagle was not adverse and that it could be cumulatively considerable but did not
analyze this impact cumulatively.167 Mr. Cashen notes a series of cumulative
projects that come to similar conclusions, exactly the type of scenario that a legally
adequate cumulative impacts analysis was designed for.168 The FEIS must include
a cumulative analysis of the loss of golden eagle foraging habitat.
Lastly, the FEIS states that per MM-BIO-4, the Applicant is preparing a bird
and bat conservation strategy for the Project.169 This strategy does not explain how
it would mitigate impacts to golden eagles. Mr. Cashen notes that a successful
mitigation strategy would include micro-siting of turbines to reduce impact and
requirements to curtail turbines when mortality thresholds are met for a species,
none of which are included here.170 Monitoring alone will not prevent mortality.
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Further, the monitoring is only proposed for two years, which statistically is not
long enough to detect golden eagle mortality based off of the mortality projections in
the FEIS.171
The FEIS fails to discuss loss of habitat and displacement impacts to golden
eagles. The FEIS also claims eagle mortality is low and insignificant despite
evidence documenting significant decline of the species and protections in Federal
laws. Mitigation measures cited to lessen any impacts do not change mortality
outcomes and fail to discuss proper measures that actually reduce deaths. The BIA
lacks sufficient support for the FEIS’ claims regarding golden eagle impacts and
fails to meet NEPA’s requirement to take a hard look at the issues.
3.

Bats

The FEIS concludes, without analysis, that impacts to bats would be
negligible.172 Mr. Cashen provides evidence that mortality from wind turbines to
bats are causing population-level threats.173 Further, Mr. Cashen found that the
BIA previously undertook a bat analysis for the Shu’luuk Wind Project and found
then that impacts to bats from project-caused mortality would be significant and
unavoidable.174 Thus, the BIA underestimated bat use at the Campo site and
summarily dismissed the idea that impacts would be anything more than negligible,
despite previous BIA findings showing the exact opposite.175 Further, the nearby
Tule Wind Project determined that impacts to bats would be adverse.176 The BIA
completely failed to conduct a cumulative impact analysis in the FEIS; it is difficult
to see how the BIA could conclude that there were not adverse impacts on bats from
769-MW of cumulative wind energy when the 201-MW facility nearby found adverse
impacts to bats.177 Finally the proposed mitigation measure for bat impacts, MMBIO-4, fails to adequately mitigate impacts to bats because it fails to provide
specific threshold mortalities for bat species and specific actions to reduce mortality
if those thresholds are met.178 The BIA failed to take a hard look at impacts to bats
as required by NEPA.
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4.

Willow Flycatcher

We provided comments that the federally protected willow flycatcher is
known to occur on the Project site and were detected previously.179 The response to
this comment states that the species is known to visit the area during migration.180
Despite this acknowledgement, the FEIS does not conduct further analysis of
impacts to the willow flycatcher species or the potential for take to occur.
5.

Other Birds

The Project has the potential to harm birds protected under the Migratory
Bird Treaty Act but dismisses the risk as low by comparing the Project sites’
characteristics to other sites.181 Mr. Cashen notes that this analysis fails to support
a conclusion that the Project will not have an adverse impact. First, relative low
risk compared to other sites does not mean that the Project will have a low absolute
risk to birds.182 Further, relative risk masks the numerous ways siting decisions,
such as placing turbines near ridges, can change impact determinations, thus
robbing the public of a full discussion of the potential for the Project to adversely
impact birds through collision risk.183 By dismissing the potential for adverse
impacts, the BIA fails to take a hard look at the Project.
MM-BIO-4 is proposed to mitigate impacts to birds. As noted elsewhere, this
proposes a vague and undefined strategy that does not include affirmative
measures to ensure mortality to birds will be reduced.184 We previously provided
numerous examples of feasible mitigation measures, such as micro-siting,
curtailment, and adaptive management, but the FEIS did not provide a response to
these comments by mislabeling them as non-substantive, without further
explanation as to why they do not require a response.185
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The FEIS fails to conduct a cumulative impacts analysis for impacts to bird
species.186 The FEIS first concludes that the Kumeyaay Wind Project is not a
cumulative project, despite it being a past action with present effects that is
specifically called out as a requirement for a cumulative impacts analyses by the
CEQ.187 The FEIS also never considered the cumulative avian mortality from the
numerous other wind and solar projects in the area.188 Mr. Cashen provided
fatality estimates for birds from the cumulative wind farms in the area, but the
FEIS failed to adequately respond to that comment when it simply noted our
comment, made no changes and provided no reasoned analysis of why including the
Kumeyaay Wind Project in the cumulative analysis was not warranted.
6.

Vegetation

We commented that the DEIS’ reasoning that the Project would not have
adverse impacts to vegetation because it would be allowed to revegetate was flawed
and would allow for invasive species to colonize the area. In response, the FEIS
provides further details on the revegetation requirements, which would still allow
for 60 percent of revegetation to occur with non-native species.189
We also provided comments that the DEIS did not support its findings that
cumulative impacts to vegetation communities consisted of 2,893 acres.190 The
response to this comment cited in the FEIS does not address this comment at all.191
Mr. Cashen’s review of cumulative projects finds that the BIA’s estimate that
cumulative impacts to vegetation communities consists of 2,893 acres
underestimates total impacts and is unsupported.192
B.

The FEIS Fails to Adequately Disclose, Analyze, and Mitigate
Adverse Groundwater Impacts

The FEIS responds to comments raised about the Project’s groundwater
usage by noting that alternative groundwater supplies would be available for
Project construction should insufficient water be present on the Campo
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Reservation.193 The County of San Diego’s Draft Environmental Impact Report for
the Project notes that groundwater pumping from some alternative wells would be a
potentially significant impact and would require a groundwater mitigation and
monitoring plan for any pumping.194 The FEIS fails to disclose that the reasonably
foreseeable reliance on a groundwater well would be a significant adverse impact
requiring mitigation and fails to disclose any mitigation measures, such as the one
identified by the County for the groundwater impacts from the construction of the
on-reservation portion of the Project, thereby failing in its role as an informational
document.
C.

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

We provided expert comments that the DEIS failed to properly disclose the
Project’s public risks from exposure to Valley Fever spores from earthmoving
activities during Project construction and failed to discuss feasible mitigation
measures to reduce the risk. In response, the FEIS first notes that less than 6
people per 100,000 in San Diego County are diagnosed with Valley Fever.195 The
BIA goes on to suggest that earthmoving activities may not cause exposure to
Valley Fever, exposure does not guarantee illness and climactic conditions are not
ripe for exposure.196 Finally, the FEIS states, without evidence, that no other
projects in the area have resulted in Valley Fever exposure and that Mitigation
Measure MM-BIO-1’s fugitive dust control plan and a worker environmental
awareness program that includes Valley Fever education are sufficient mitigation
for the impact.197
Dr. Fox reviewed the FEIS and provides expert opinion that the Project’s
risks to public health, including construction workers, is higher than disclosed in
the FEIS and that the BIA is required to discuss further mitigation. Dr. Fox
explains that the FEIS underestimates rates of Valley Fever exposure. First, Dr.
Fox provides evidence that Valley Fever rates are 8.2 cases per 100,000 people in
San Diego County, which is much higher than disclosed in the FEIS.198 Dr. Fox also
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discusses several problems with relying on official exposure rates, which the FEIS
fails to include, such as exposure that does not lead to a person seeking medical care
and misdiagnosis, particularly in rural areas such as Eastern San Diego County.199
Dr. Fox also provides evidence from the Centers for Disease Control stating that
Valley Fever is widely underdiagnosed due to a lack of reporting and that exposure
rates near the Project do not even get reported because the low population in the
area makes reporting on a scale of cases per 100,000 people unworkable.200 Dr. Fox
continues by providing evidence that Valley Fever rates coincide with construction
timetables, contrary to the FEIS statements that it is climactic conditions that
determine exposure rates.201 Thus, the FEIS’s assertion that exposure rates for
Valley Fever are low is without basis in fact.
Overall, the BIA entirely misrepresents the risks of exposure to the public,
including construction workers, in the FEIS. Dr. Fox points out that the FEIS lacks
evidence to support its claim that nearby projects caused exposure to Valley
Fever.202 Without evidence from the FEIS, Dr. Fox reviewed nearby projects
presented in the FEIS and found only projects with limited earthmoving activities
or projects that did not contain data because they did not undergo environmental
review.203 Regardless, the lack of exposure in the area is likely due to the sparse
population and lack of earthmoving activities because the County is endemic to
Valley Fever.204 The FEIS’s unsupported claims about other projects are irrelevant
to providing an accurate discussion about risk. Risk of exposure is correlated with
outdoor activities that generate dust, like construction.205 Dr. Fox provides further
evidence that a high-risk worksite in Monterey had incident rates as high as
1,095/100,000 people.206 The FEIS statements that the risk is low is inconsistent
with all available evidence.
Dr. Fox also reviewed proposed Valley Fever mitigation and found them
inadequate and has instead provided proper mitigation measures that should have
been discussed in the FEIS. Dr. Fox provides evidence that MM-BIO-1’s dust
control provisions will not mitigate Valley Fever exposure because they are geared
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towards controlling soil particles larger than Valley Fever spores.207 Valley Fever
spores and risk of exposure will remain in the air following these dust control
measures.208 Dr. Fox goes on to provide a summary of numerous mitigation
measures the BIA could have easily included in the FEIS:
•
•
•
•
•
•
•
•
•

An injury and illness prevention program,
Valley Fever training for workers,
Dust control targeted towards Valley Fever,
Measures to prevent spore transport out of worksites,
Improved medical surveillance,
Mandatory respiratory protection,
Tracking and reporting of all suspected cases,
Soil testing prior to disturbance, and
Designing project destruction to avoid exposure.209

The FEIS fails to adequately respond to comments by responding with
unsupported and incorrect statements. Dr. Fox provides evidence that the risk to
exposure is real and adverse. Where the FEIS provides ineffective mitigation
measures, failing to meet NEPA’s requirement of an adequate discussion of
mitigation, Dr. Fox has provided numerous examples that the BIA could use in the
EIS in order to comply with NEPA.
In sum, the FEIS fails to conclude a robust and scientifically supported
analysis of the Project’s impacts needed for the BIA to have shown that it took a
hard look at the issues. The BIA cannot issue a ROD for the Project until these
serious errors are addressed.
X.

CONCLUSION

The FEIS 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

Fox Comments, pp. 12-13.
Fox Comments, p. 13.
209 Fox Comments, pp. 13-19.
207
208
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to adequately discuss and mitigate the Project’s adverse impacts. The BIA’s
issuance of a ROD for the Project based on the FEIS would be arbitrary and
capricious. We respectfully urge the BIA to correct the FEIS prior to any further
consideration of the Project.
Sincerely,

Kyle C. Jones
KCJ:ljl
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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.
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.

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).
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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.
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
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.
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
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.
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
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.

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.

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.

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.

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.
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
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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.

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

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
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
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.
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.
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.

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.
112
113
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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.

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.
122
123
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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.

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.
130
131
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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.

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.
138
139
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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.

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.
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

4646-009j

printed on recycled paper

July 8, 2019
Page 26
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.
148
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.

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.

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.

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.

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.
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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.

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.

4646-009j

printed on recycled paper

July 8, 2019
Page 32
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
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
194
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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.

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.”
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.
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.

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.
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.
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

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.

5

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.
6
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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

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.
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
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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.
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).
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.
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.
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
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.
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

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
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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.
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.
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
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.
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

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.

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

•

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.

•

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

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:
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)
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
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.
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.”
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)
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.

55

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.
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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.

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
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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.

•

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

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).
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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,
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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
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
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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.

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:
First, Dudek modeled habitat in order to estimate potentially occupied areas on site.96 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
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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
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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
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:
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
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.

•

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.

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:
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
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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
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.

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.
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.
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).
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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.
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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
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.
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Figure 5. Kumeyaay Wind Project as seen from an altitude of 50,000 feet.

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

162

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.
163

43

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
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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
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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
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).

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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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
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).
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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:
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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
182

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>.
183

51

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).
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

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.
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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.
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.
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
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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

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).
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:
1. identify the party responsible for implementing the Fire Protection Plan.
2. the mechanism(s) that would ensure proper funding for, and implementation of, the
provisions of the Fire Protection Plan.
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
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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:
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.
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
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.
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.
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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:
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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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.
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.
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Figure 11. Vegetation clearance associated with turbine pads at Tule Wind.

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.”
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
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

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

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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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.
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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.
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

I have the following responses to these statements:
1. The BTR’s conclusions are conclusory in nature and are not supported by scientific
evidence or analysis.
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.
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.
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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.”
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.
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
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
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:
•

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

•

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

•

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

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).
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.
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
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
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.”
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.
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
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.

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
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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.
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.
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.
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).
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.
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.
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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.
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.”
1. The DEIS does not incorporate performance standards for MM-BIO-1(d).
2. The DEIS does not incorporate monitoring and reporting requirements for MM-BIO-1(d).
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.
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.
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.
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
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.
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.

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
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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.
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.
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.
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:
•

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.
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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.

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.
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.
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.
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.
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.
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

282

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
See Scientific Review Committee for the Altamont Pass Wind Resource Area. 2010 May 23. Guidelines for
siting wind turbines recommended for relocation to minimize potential collision-related mortality of four focal
raptor species in the Altamont Pass Wind Resource Area. Available at:
<http://altamontsrcarchive.org/alt_doc/p70_src_relocation_guidelines.pdf>.
284
See <https://www.windpowerengineering.com/projects/environmental/wind-energy-industry-announces-newvoluntary-practices-to-reduce-overall-impacts-on-bats-by-30/>.

74

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.
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.
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).
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
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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

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
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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
Panoche Valley Solar
• 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)

Cashen, Curriculum Vitae

3

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)

Cashen, Curriculum Vitae

4

•

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
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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

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.
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:

 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
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.
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?
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.
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.)
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.
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.
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.
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.
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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?
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?
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.
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.
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.
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.
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.
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.
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
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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.
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.
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.
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).
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.
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.
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.
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.
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.
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.
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.
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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
1
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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.
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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
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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,
California. 531 pp. http://www.energy.ca.gov/reports/500-04-052/2004-08-09_500-04-052.PDF
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National Renewable Energy Laboratory, NREL/SR-500-33829. U.S. Department of Commerce,
National Technical Information Service, Springfield, Virginia. 86 pp.
Thelander, C.G., S. Smallwood, and L. Rugge. 2001. Bird risk behaviors and fatalities at the
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,
Oakland, California.
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/
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power development. Pages 242-245 in Yukihiro Kominami, Tatsuya Ura, Koshitawa, and
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demand more oil while opposing refinery development. Comstock’s Business, November
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Biological Sciences, University of Arkansas, Fayetteville.
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Development Department, Woodland, California.
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Smallwood, K. S., l. Neher, and J. Mount. 2012. Burrowing owl distribution and abundance study
through two breeding seasons and intervening non-breeding period in the Altamont Pass Wind
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burrowing_owl density_2012.pdf
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http://www.altamontsrc.org/alt_doc/p228_smallwood_et_al_for_nextera_burrowing_owl_distrib
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Smallwood, K. S. 2010. Review of the December 2010 Draft of M-21: Altamont Pass Wind
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_review_of_december_2010_monitoring_report.pdf
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Altamont Pass Wind Resource Area. P144 SRC Comments on 2009 Draft Monitoring Report
M21.
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Smallwood, K. S. 2009. 3rd Year Review of 16 Conditional Use Permits for Windworks, Inc. and
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Smallwood, K. S. 2008. Weighing Remaining Workload of Alameda County SRC against
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Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). 2008. SRC
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Smallwood, K. S. 2008. Burrowing owl carcass distribution around wind turbines. Alameda
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burrowing_owl_carcass_distribution_around_wind_turbines.pdf
Smallwood, K. S. 2008. Assessment of relocation/removal of Altamont Pass wind turbines rated as
hazardous by the Alameda County SRC. Alameda County SRC document P-103. 10 pp.
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Smallwood, K. S. and L. Neher. 2008. Summary of wind turbine-free ridgelines within and around
the APWRA. Alameda County SRC document P-102. 4 pp.
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Smallwood, K. S. and B. Karas. 2008. Comparison of mortality estimates in the Altamont Pass
Wind Resource Area when restricted to recent fatalities. Alameda County SRC document P101.
Smallwood, K. S. 2008. On the misapplication of mortality adjustment terms to fatalities missed
during one search and found later. Alameda County SRC document P-97. 3 pp.
Smallwood, K. S. 2008. Relative abundance of raptors outside the APWRA. Alameda County SRC
document P-88. 6 pp.
Smallwood, K. S. 2008. Comparison of mortality estimates in the Altamont Pass Wind Resource
Area. Alameda County SRC document P-76. 19 pp
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). 2010.
Guidelines for siting wind turbines recommended for relocation to minimize potential collisionrelated mortality of four focal raptor species in the Altamont Pass Wind Resource Area.
Alameda County SRC document P-70.
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). December 11,
2007. SRC selection of dangerous wind turbines. Alameda County SRC document P-67. 8 pp.
Smallwood, S. October 6, 2007. Smallwood’s answers to Audubon’s queries about the SRC’s
recommended four month winter shutdown of wind turbines in the Altamont Pass. Alameda
County SRC document P-23.
Smallwood, K. S. October 1, 2007. Dissenting opinion on recommendation to approve of the AWI
Blade Painting Study. Alameda County SRC document P-60.
Smallwood, K. S. July 26, 2007. Effects of monitoring duration and inter-annual variability on
precision of wind-turbine caused mortality estimates in the Altamont Pass Wind Resource Area,
California. SRC Document P44.
Smallwood, K. S. July 26, 2007. Memo: Opinion of some SRC members that the period over
which post-management mortality will be estimated remains undefined. SRC Document P43.
Smallwood, K. S. July 19, 2007. Smallwood’s response to P24G. SRC Document P41, 4 pp.
Smallwood, K. S. April 23, 2007. New Information Regarding Alameda County SRC Decision of
11 April 2007 to Grant FPLE Credits for Removing and Relocating Wind Turbines in 2004.
SRC Document P26.
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, and J. Burger [J. Yee abstained]).
April 17, 2007. SRC Statement in Support of the Monitoring Program Scope and Budget.
Smallwood, K. S. April 15, 2007. Verification of Tier 1 & 2 Wind Turbine Shutdowns and
Relocations. SRC Document P22.
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Smallwood, S. April 15, 2007. Progress of Avian Wildlife Protection Program & Schedule.
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). April 3, 2007.
Alameda County Scientific Review Committee replies to the parties’ responses to its queries
and to comments from the California Office of the Attorney General. SRC Document S20.
Smallwood, S. March 19, 2007. Estimated Effects of Full Winter Shutdown and Removal of Tier I
& II Turbines. SRC Document S19.
Smallwood, S. March 8, 2007. Smallwood’s Replies to the Parties’ Responses to Queries from the
SRC and Comments from the California Office of the Attorney General. SRC Document S16.
Smallwood, S. March 8, 2007. Estimated Effects of Proposed Measures to be Applied to 2,500
Wind Turbines in the APWRA Fatality Monitoring Plan. SRC Document S15.
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). February 7,
2007. Analysis of Monitoring Program in Context of 1/1//2007 Settlement Agreement.
Smallwood, S. January 8, 2007. Smallwood’s Concerns over the Agreement to Settle the CEQA
Challenges. SRC Document S5.
Alameda County SRC (Smallwood, K. S., S. Orloff, J. Estep, J. Burger, and J. Yee). December 19,
2006. Altamont Scientific Review Committee (SRC) Recommendations to the County on the
Avian Monitoring Team Consultants’ Budget and Organization.
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Smallwood, K. S. 2018. Addendum to Comparison of Wind Turbine Collision Hazard Model
Performance: One-year Post-construction Assessment of Golden Eagle Fatalities at Golden
Hills. Report to Audubon Society, NextEra Energy, and the California Attorney General.
Smallwood, K. S., and L. Neher. 2018. Siting wind turbines to minimize raptor collisions at
Rooney Ranch and Sand Hill Repowering Project, Altamont Pass Wind Resource Area. Report
to S-Power, Salt Lake City, Utah.
Smallwood, K. S. 2017. Summary of a burrowing owl conservation workshop. Report to Santa
Clara Valley Habitat Agency, Morgan Hill, California.
Smallwood, K. S., and L. Neher. 2017. Comparison of wind turbine collision hazard model
performance prepared for repowering projects in the Altamont Pass Wind Resources Area.
Report to NextEra Energy Resources, Inc., Office of the California Attorney General, Audubon
Society, East Bay Regional Park District.
Smallwood, K. S., and L. Neher. 2016. Siting wind turbines to minimize raptor collisions at
Summit Winds Repowering Project, Altamont Pass Wind Resource Area. Report to Salka, Inc.,
Washington, D.C.
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Smallwood, K. S., L. Neher, and D. A. Bell. 2017. Mitigating golden eagle impacts from
repowering Altamont Pass Wind Resource Area and expanding Los Vaqueros Reservoir.
Report to East Contra Costa County Habitat Conservation Plan Conservancy and Contra Costa
Water District.
Smallwood, K. S. 2016. Report of Altamont Pass research as Vasco Winds mitigation. Report to
NextEra Energy Resources, Inc., Office of the California Attorney General, Audubon Society,
East Bay Regional Park District.
Smallwood, K. S., and L. Neher. 2016. Siting Wind Turbines to Minimize Raptor collisions at
Sand Hill Repowering Project, Altamont Pass Wind Resource Area. Report to Ogin, Inc.,
Waltham, Massachusetts.
Smallwood, K. S., and L. Neher. 2015a. Siting wind turbines to minimize raptor collisions at
Golden Hills Repowering Project, Altamont Pass Wind Resource Area. Report to NextEra
Energy Resources, Livermore, California.
Smallwood, K. S., and L. Neher. 2015b. Siting wind turbines to minimize raptor collisions at
Golden Hills North Repowering Project, Altamont Pass Wind Resource Area. Report to
NextEra Energy Resources, Livermore, California.
Smallwood, K. S., and L. Neher. 2015c. Siting wind turbines to minimize raptor collisions at the
Patterson Pass Repowering Project, Altamont Pass Wind Resource Area. Report to EDF
Renewable Energy, Oakland, California.
Smallwood, K. S., and L. Neher. 2014. Early assessment of wind turbine layout in Summit Wind
Project. Report to Altamont Winds LLC, Tracy, California.
Smallwood, K. S. 2015. Review of avian use survey report for the Longboat Solar Project. Report
to EDF Renewable Energy, Oakland, California.
Smallwood, K. S. 2014. Information needed for solar project impacts assessment and mitigation
planning. Report to Panorama Environmental, Inc., San Francisco, California.
Smallwood, K. S. 2014. Monitoring fossorial mammals in Vasco Caves Regional Preserve,
California: Report of Progress for the period 2006-2014. Report to East Bay Regional Park
District, Oakland, California.
Smallwood, K. S. 2013. First-year estimates of bird and bat fatality rates at old wind turbines,
Forebay areas of Altamont Pass Wind Resource Area. Report to FloDesign in support of EIR.
Smallwood, K. S. and W. Pearson. 2013. Neotropical bird monitoring of burrowing owls (Athene
cunicularia), Naval Air Station Lemoore, California. Tierra Data, Inc. report to Naval Air
Station Lemoore.
Smallwood, K. S. 2013. Winter surveys for San Joaquin kangaroo rat (Dipodomys nitratoides) and
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burrowing owls (Athene cunicularia) within Air Operations at Naval Air Station, Lemoore.
Report to Tierra Data, Inc. and Naval Air Station Lemoore.
Smallwood, K. S. and M. L. Morrison. 2013. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
conservation research in Resource Management Area 5, Lemoore Naval Air Station: 2012
Progress Report (Inclusive of work during 2000-2012). Naval Facilities Engineering Command,
Southwest, Desert Integrated Products Team, San Diego, California.
Smallwood, K. S. 2012. Fatality rate estimates at the Vantage Wind Energy Project, year one.
Report to Ventus Environmental, Portland, Oregon.
Smallwood, K. S. and L. Neher. 2012. Siting wind turbines to minimize raptor collisions at North
Sky River. Report to NextEra Energy Resources, LLC.
Smallwood, K. S. 2011. Monitoring Fossorial Mammals in Vasco Caves Regional Preserve,
California: Report of Progress for the Period 2006-2011. Report to East Bay Regional Park
District.
Smallwood, K. S. and M. L. Morrison. 2011. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2011
Progress Report (Inclusive of work during 2000-2011). Naval Facilities Engineering Command,
Southwest, Desert Integrated Products Team, San Diego, California.
Smallwood, K. S. 2011. Draft study design for testing collision risk of FloDesign Wind Turbine in
Patterson Pass, Santa Clara, and Former AES Seawest Wind Projects in the Altamont Pass Wind
Resource Area (APWRA). Report to FloDesign, Inc.
Smallwood, K. S. 2011. Comments on Marbled Murrelet collision model for the Radar Ridge
Wind Resource Area. Report to EcoStat, Inc., and ultimately to US Fish and Wildlife Service.
Smallwood, K. S. 2011. Avian fatality rates at Buena Vista Wind Energy Project, 2008-2011.
Report to Pattern Energy.
Smallwood, K. S. and L. Neher. 2011. Siting repowered wind turbines to minimize raptor
collisions at Tres Vaqueros, Contra Costa County, California. Report to Pattern Energy.
Smallwood, K. S. and M. L. Morrison. 2011. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2010
Progress Report (Inclusive of work during 2000-2010). Naval Facilities Engineering Command,
Southwest, Desert Integrated Products Team, San Diego, California.
Smallwood, K. S. 2010. Wind Energy Development and avian issues in the Altamont Pass,
California. Report to Black & Veatch.
Smallwood, K. S. and L. Neher. 2010. Siting repowered wind turbines to minimize raptor
collisions at the Tres Vaqueros Wind Project, Contra Costa County, California. Report to the
East Bay Regional Park District, Oakland, California.
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Smallwood, K. S. and L. Neher. 2010. Siting repowered wind turbines to minimize raptor
collisions at Vasco Winds. Report to NextEra Energy Resources, LLC, Livermore, California.
Smallwood, K. S. 2010. Baseline avian and bat fatality rates at the Tres Vaqueros Wind Project,
Contra Costa County, California. Report to the East Bay Regional Park District, Oakland,
California.
Smallwood, K. S. and M. L. Morrison. 2010. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2009
Progress Report (Inclusive of work during 2000-2009). Naval Facilities Engineering Command,
Southwest, Desert Integrated Products Team, San Diego, California. 86 pp.
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Replies to responses on Jupiter Project IS and MND (2017; 12 pp);
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Palo Verde Mesa Solar Project Draft Environmental Impact Report (2016; 27 pp);
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Declaration (2013; 6 pp);
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Plainview Solar Works Mitigated Negative Declaration (2013; 10 pp);
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FEIS prepared for Alta East Wind Project (2013; 23 pp);
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Whipsnake (2013; 10 pp);
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Generating System (ISEGS) (2011; 9 pp);
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Declaration of K. Shawn Smallwood, Ph.D., on Biological Impacts of the Route 84 Safety
Improvement Project (2011; 7 pp);
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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
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Tehachapi Renewable Transmission Project EIR/EIS (2009; 142 pp);
Delta Shores Project EIR, south Sacramento (2009; 11 pp + addendum 2 pp);
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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
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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
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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);
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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
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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.
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.

Hazards and Hazardous Waste
Failure to Evaluate Valley Fever Potential
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.

1

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

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

2

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
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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
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
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

6

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).
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
15

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
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.
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.

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.

5

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,
3

•

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.
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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.

EXHIBIT B

Scott Cashen, M.S.—Independent Biological Resources Consultant
March 3, 2020
Mr. Kyle C. Jones
Adams Broadwell Joseph & Cardozo
520 Capitol Mall, Suite 350
Sacramento, CA 95814
Subject: Comments on the Final Environmental Impact Statement for the Campo Wind
Project
Dear Mr. Jones:
This letter contains my comments on the Final Environmental Impact Statement (“FEIS”) that
was prepared by Dudek for the Campo Wind Project (“Project”). Terra-Gen Development
Company LLC (“Developer”) proposes to construct, operate, and ultimately decommission a
252-megawatt (MW) wind energy generation facility on land within the boundary of the Campo
Indian Reservation in Eastern San Diego County, California. The 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 Campo Wind Facilities include
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, and a portion of the
generation tie line (“gen-tie”). The Boulder Brush Facilities include a portion of the gen-tie line,
a high-voltage substation, a switchyard, and access roads.
I submitted a comment letter in response to the Draft Environmental Impact Statement (“DEIS”)
that was prepared for Project. That comment letter established my professional qualifications
and described the actions I took to evaluate the DEIS and underlying analyses. I also submitted a
comment letter in response to the Draft Environmental Impact Report (“DEIR”) that was issued
for the Project. I hereby incorporate my previous comment letters by reference. The subsequent
comments address the FEIS and revised Biological Technical Report (“BTR”) prepared by
Dudek.

3264 Hudson Avenue, Walnut Creek, CA 94597
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Impermissible Segmentation of the Project
Several parties commented that the Project analyzed in the DEIS is a segment of a larger project
and that the Boulder Brush Facilities were not analyzed as a “connected action” to the Project.1
The BIA’s response is that: “[t]he Project analyzed in the EIS includes both the Campo Wind
Facilities and the Boulder Brush Facilities.”2 Whereas the DEIS describes and quantifies the
Boulder Brush Facilities, it (in most instances) fails to analyze how those facilities would impact
sensitive biological resources. The FEIS fails to resolve this issue. Instead, it defers the
analysis, as noted in Common Response NFP-1:
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 County- designated 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.

The BIA’s response contradicts the DEIS’s claim that: “environmental impacts relating to the
Boulder Brush Facilities are evaluated in this EIS.”3 The BIA attempts to evade this issue by
claiming its assessment included review of the EIR’s Biological Resources Technical Report
(“BRTR”).4 This would have been impossible because surveys in the Boulder Brush Corridor
were ongoing and the BRTR did not exist when the DEIS was released. It is also illogical: How
could the BIA have reviewed the EIR’s BRTR (response G-100) if the BRTR is “currently being
prepared” (response NFP-1)?
Not only did the DEIS fail to analyze the entire Project, but it also provided premature and false
information pertaining to the presence of federally listed species in the Boulder Brush Corridor.5
Incredibly, the FEIS fails to rectify this issue; it continues to report: “[t]he Off-Reservation
portion of the Project would not adversely affect any federally listed plants or wildlife, because
none are present.”6
The BIA’s argument that the EIR’s BRTR would “fully evaluate impacts on special-status
species including federally- and state-listed species” has proven to be false. The BRTR, which
was released in December 2019, fails to evaluate Project impacts to the following listed species:
•
•
•

Tricolored blackbird7
Bank swallow8
Swainson’s hawk9

1

FEIS, p. RTC-7.
FEIS, Common Response PD-1.
3
DEIS, p. 11 and FEIS, Comment G-100.
4
FEIS, Response to Comment G-100.
5
FEIS, Comment G-86.
6
FEIS, p. 87.
7
FEIS, BTR, Appendix F-1.
8
FEIS, BTR, Appendix F-1.
9
FEIS, BTR, Appendix F-1 and Appendix I.
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This issue is exacerbated by the FEIS’s claim that: “[w]hile 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.”10 There has been no
analysis whatsoever (i.e., in the BTR, BRTR, EIS, or EIR) of Project impacts to the tricolored
blackbird, bank swallow, and Swainson’s hawk—all of which are listed under the California
Endangered Species Act.
Qualifications of EIS Preparers
Comment G-78 pertained to the qualifications of the persons who were responsible for preparing
the biological resources component of the DEIS. The FEIS provides the following response:
“[a]ppendix 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.”
Appendix R provides the certifications and professional memberships of the individuals that
prepared the DEIS; however, it does not provide their qualifications. 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. The FEIS argues: “[a]llegations
regarding Dudek’s qualifications are unsubstantiated.” My statements were not
“unsubstantiated;” they were based on the intentional misuse of data, misrepresentation of
literature, and misinterpretation of results in a manner favorable to the Developer’s objectives.11
My comment letter provided numerous examples of those activities. They include, but are not
limited to:
1. Dudek’s claim that: “[a]ny special-status species observed during these surveys are
included in the biological analysis of this report.”12
2. Dudek’s statement that: “[t]he Off-Reservation portion of the Project would not adversely
affect any federally listed plants or wildlife, because none are present,” when, in fact,
Dudek had detected five Quino checkerspot butterflies in the Boulder Brush Corridor six
weeks prior to release of the DEIS and BTR.13
3. Dudek’s claim that its Quino checkerspot butterfly habitat model was “based on general
industry guidance from USFWS for other projects.”14
4. Dudek producing a map that suggested absence of Quino checkerspot butterfly habitat in
areas classified as suitable habitat by AECOM, and where the number of Quino
observations “clearly established presence of the species.”15

10

FEIS, Response to Comment G-67.
See Peery MZ, GM Jones, RJ Gutiérrez, SM Redpath, AB Franklin, D Simberloff, MG Turner, VC Radeloff, GC
White. 2019. The conundrum of agenda-driven science in conservation. Frontiers in Ecology and the Environment
17(2):80–82.
12
FEIS, Comment G-80.
13
FEIS, Comment G-86.
14
FEIS, Comment G-87.
15
FEIS, Comment G-88.
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5. Dudek’s statement that “no sensitive plant species are expected to occur in the Project
Area,” despite the fact that Dudek was aware of numerous sensitive plant species in the
Project Area.16
6. Dudek’s statement that “[t]here are no suitable large trees or cliffs present for [golden
eagle] nesting,” which is inconsistent with scientific literature and Dudek’s account of
trees at the Project site.17
7. Dudek’s willingness to express certainty in its statement that “terrestrial wildlife are not
adversely affected by wind power development”—even after acknowledging that
“[s]tudies are mixed and are dependent on the location and species.”18
As discussed in further below, the FEIS and BTR introduce additional issues that demonstrate
Dudek lacks objectivity, utility, and scientific integrity. As a result, I maintain my conclusion
that the EIS is too inadequate for meaningful analysis and impact assessment determinations.
Project Description
Met Towers
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 impact estimates account
for these roads, especially because the met towers and associated access roads are not depicted
on any maps.19 The FEIS’s response to this issue is: “[t]he 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.”20 This does not appear possible given the Project Description, which states:
1. “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.”21
2. “Once the Project has reached commercial operation, the permanent Met towers would be
supplied power and fiber optic cabling from the nearest turbine so that the SCADA could
collect the data from the tower. A dedicated road would provide access to each
permanent Met tower from the nearest Project road access point.”22
The BIA’s failure to provide a map of the Met towers precludes the ability to evaluate whether
the met towers will increase bird and bat collisions with the Project’s wind turbines.23 The FEIS
fails to resolve this issue, although it claims: “[t]he 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
16

FEIS, Comment G-92.
FEIS, Comment G-93.
18
FEIS, Comment G-79 and Response to Comment G-79.
19
See FEIS, Comment G-65 (requesting a breakdown of the BIA’s impact calculations, by Project component).
20
FEIS, Response to Comment G-67.
21
FEIS, p. 9.
22
FEIS, p. 10.
23
FEIS, Comment G-67.
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recommendation of considering the cumulative and direct impacts of all towers on migratory
birds.”24 These claims are inconsistent with the evidence:
1. Section 5.2.1 of the BTR pertains to direct impacts to vegetation communities and land
covers (not avian collisions).
2. Section 4.5.2 of the EIS states that absent mitigation, direct impacts due to collisions with
Met towers would be adverse.25 It subsequently states: “[w]ith implementation of MMBIO-3 and MM-BIO-4, the Project would not result in adverse effects to migratory
birds.”26 This conclusion is not supported by evidence because MM-BIO-3 pertains to
the Quino checkerspot butterfly, and MM-BIO-4 does not incorporate measures that
would reduce avian collisions with the Met towers.
3. Contrary to the FEIS’s claim, the BIA’s effects analysis did not consider the cumulative
impacts of “all towers.” In fact, the cumulative effects section of the EIS contains no
analysis whatsoever of avian collisions.
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.”27 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. Based on the maps, there are not any
existing On-Reservation facilities “in the vicinity” of the proposed locations for the O&M
facility. The FEIS fails to resolve this issue.
Grading Plan
The FEIS fails to resolve issues pertaining to the grading plan.28 Instead, the BIA argues that it
does not need to provide a grading plan because: “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.”29 The BIA’s argument
is inconsistent with the evidence. The Project involves approximately 924 acres of grading.30
This does not constitute “limited grading.” In addition, the BIA’s argument that grading would
not cause substantial erosion or permanent vegetation loss is inconsistent with the FEIS, which
states: “[g]rading activities associated with areas Alternatives 1 would expose soil to erosion by
removing the vegetative cover and compromising the soil structure. Rain and wind may
potentially further detach soil particles and transport them to areas beyond the Project Area.”31
24

FEIS, Response to Comment G-67.
FEIS, p. 88.
26
FEIS, p. 88.
27
DEIS, p. 10.
28
FEIS, Comments G-69, G-215, G-216, I-49, and I-67.
29
FEIS, Response to Comment G-69.
30
FEIS, Appendix G, p. 18.
31
FEIS, p. 65.
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Project Alternatives
The FEIS fails to resolve the issues I raised in Comments G-73 through -76. According to the
DEIS, Alternative 2 eliminates 12 turbines that have the potential to affect sensitive biological
resources. However, the DEIS did not identify the specific biological resources that would be
avoided by Alternative 2, nor did it discuss how Alternative 2 would reduce impacts to those
resources.32 As a result, I compared how Alternative 2 differs from Alternative 1 in relation to
the four biological resource impacts assessed in the DEIS: (1) Riparian Habitats; (2) Wetlands
and other Jurisdictional Waters; (3) Species protected under Federal law; and (4) Wildlife
Movement Corridors.33
The EIS does not describe any changes to the Boulder Brush Facilities under Alternative 2. This
is consistent with the BTR, which states:
All Alternative 2 components, including general location of the turbines and Project
Area, phases of construction, and substation locations, would be similar to those of
Alternative 1, with the exception of the strings of turbines in the southwest and northwest
of the Reservation, which would be eliminated, reducing the number of wind turbines.34

Therefore, the difference between Alternative 1 and Alternative 2 appears to be limited to the
elimination of 12 turbines (and associated access roads) within the Campo Corridor.
Riparian HabitatsAccording to the FEIS and BTR, Alternative 2 would reduce impacts to riparian habitats by
approximately 0.85 acres.35 This is due to inclusion of “Southern coast live oak riparian forest”
in the impact calculations for Alternative 1, but not for Alternative 2.36 Based on the figures
provided in the FEIS and BTR, Alternative 2 would impact the same amount of Southern coast
live oak riparian forest as Alternative 1.37 As a result, there is no evidence that Alternative 1
would reduce impacts to riparian habitats.
Wetlands and other Waters of the U.S.Based on the data provided in the FEIS, impacts to wetlands and other waters of the U.S. would
be slightly greater under Alternative 2 than Alternative 1.38

32

See FEIS, Comments A-2 and G-75.
FEIS, Comment G-76.
34
FEIS, BTR, p. 2.
35
FEIS Table 4.5-1a and -1b. See also FEIS, BTR, Tables 22a and 22b.
36
Ibid.
37
See FEIS Figure 2-1A and -1B, and BTR Figures 14as, 14at, and 14ax.
38
FEIS, Table 4.5-2a and -2b. See also FEIS, BTR, Tables 23a and 23b.
33
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Species protected under Federal lawAccording to the FEIS, Alternative 1 would permanently remove 242.1 acres of suitable Quino
checkerspot habitat, whereas Alternative 2 would permanently remove 191.58 acres.39 However,
the figures provided in the FEIS and BTR do not support the claim that Alternative 2 would
result in a 50.52-acre reduction in impacts (either the text is incorrect or the figures are
incorrect).40
Because the BIA has concluded that Alternative 1 would have no adverse effects on eagles,
Alternative 2 does not reduce impacts on eagles. Furthermore, Response to Comment G-76
acknowledges that Alternative 2 was not designed to reduce adverse effects to eagles.
The FEIS concludes that avian collisions associated with Alternative 1 would be adverse. It then
concludes: “with implementation of MM-BIO-3 and MM-BIO-4, the Project would not result in
[any] adverse effects to migratory birds.” If Alternative 1 would not result in any adverse effects
to migratory birds, Alternative 2 does not reduce impacts to migratory birds.
Wildlife Movement CorridorsThe DEIS concluded Alternative 1 would have no adverse effects on wildlife movement,
corridors, or habitat connectivity. Therefore, Alternative 2 would not reduce effects on wildlife
movement, corridors, or habitat connectivity (as Response to Comment G-76 acknowledges).
QUINO CHECKERSPOT BUTTERFLY
Habitat Model
Dudek developed a model of potentially occupied habitat based on Quino checkerspot butterfly
(“QCB”) records, host plants, hilltops, and ridgelines. The model incorporated:
•
•
•
•

A 200-meter buffer around Quino checkerspot butterfly locations
A 200-meter buffer around “significant” plant populations (i.e., >20 individuals)
Hilltops
Ridgelines (centerline with 100-foot buffer).

According to the BTR and DEIS, the habitat model was based on general industry guidance from
the USFWS for other projects. As I pointed out in my previous comments, Dudek’s claim is
false: the model is not based on (and conflicts with) guidance from the USFWS.41 Indeed, the
FEIS admits that the model was not provided to the USFWS for review until after release of the

39

FEIS, p. 88.
See FEIS Figure 2-1A and -1B, and BTR Figure 15. Based on the Figure 2-1A and -1B, the only difference
between the two alternatives with respect to the Campo Disturbance Limits is that Alternative 2 involves less
disturbance in the northwest portion of the Project Area. However, Alternative 2 involves more disturbance in the
northeast portion of the Project Area.
41
FEIS, Comment G-87.
40
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DEIS and BTR.42 When the USFWS reviewed the model, it “raised concerns regarding the
differences in exclusion areas and the method of impact analysis modeling and calculation.”43
Common Response QCB-5 claims:
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 figures referenced in the FEIS’s response do not support these claims. Figure 7 depicts the
bird survey locations. Figure 6 depicts the area surveyed for eagle nests by AECOM in 2010 and
2011. In fact, the BTR and FEIS do not provide any figures that depict the results of Dudek’s
revised habitat model. As a result, the subsequent comments cite figures that were provided in
the Project’s DEIR or accompanying Biological Resources Technical Report (“BRTR”).
According to the BTR: “[p]lant population buffers, hilltops, and ridgelines were added to the
primary Quino checkerspot butterfly detection polygon or each other as they would connect. If
the link was broken by distance or unsuitable habitat, then the potentially occupied patch would
end.”44 This approach is not reflected in Dudek’s maps of modeled habitat. For example,
Dudek’s map of potentially occupied modeled habitat (BRTR Figure 4-6) depicts a cluster of
butterfly detections, host plants, hilltops, and ridgelines in the southwest corner of the Campo
Corridor. The “link” between these parameters is not broken by distance or unsuitable habitat.
However, the map does not depict modeled habitat throughout this “link.” In addition, Dudek’s
map of Project impacts to modeled habitat (BRTR Figure 5-3) suggests there is virtually no
modeled habitat whatsoever in that area. As a result, at least one of those maps is inaccurate.
BRTR Figure 4-6 depicts the results of Dudek’s model, but it fails to depict: (a) the hilltops and
ridgelines within the Boulder Brush Corridor, and (b) the Project footprint (disturbance areas).
As a result, it impossible to understand where Project impacts would occur in relation to Quino
checkerspot butterfly occurrences (and the other model parameters). Furthermore, although
BRTR Figure 5-3 depicts the modeled habitat that would be impacted by the Project, it does not
depict the model parameters, or the modeled habitat that occurs outside of the immediate Project
footprint. This precludes the ability to evaluate the severity of the Project’s direct and indirect
impacts. For example, Figure 5-3 depicts a sliver of habitat that would be impacted in the
southwest corner of the Campo Corridor. Because the figure does not depict habitat outside of
the Project footprint, the reader has no way of knowing whether this represents elimination of an
entire patch of habitat, fragmentation of a larger patch of habitat, or a combination therein.

42

FEIS, Common Response QCB-1.
Ibid.
44
FEIS, BTR, p. 77.
43
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Figure 15 in the BTR (FEIS) provides a map of: “Impacts to Potentially Suitable Quino
Checkerspot Surveyed Areas” (but does not depict any of the model parameters). The impacts
depicted on BTR Figure 15 are not consistent with the impacts depicted on BRTR Figure 5-3
(Impacts to Potentially Occupied Quino Checkerspot Butterfly Habitat). It is impossible to
determine which figure is most accurate because Dudek used the same methods to create both
figures. However, neither figure supports the FEIS’s claim that the habitat model was revised to
account for habitat within one kilometer of “all known (California Natural Diversity Database or
USFWS) data points from the Project Vicinity.”45 For example, all of the impacts within the
southeast corner of the Campo Corridor lie within one kilometer of QCB data points, and based
on Dudek’s model (and vegetation mapping), all of the habitat in the southeast corner of the
Campo Corridor is “potentially suitable.” However, BTR Figure 15 suggests impacts to QCB
habitat in that area would be limited to two small polygons.46 In addition, the text in the BTR
does not reflect the claim that Dudek revised its habitat model to account for impacts to habitat
within one kilometer of QCB data points. The BTR states: “[t]herefore, 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.”47
Overarching Flaws
The output of Dudek’s habitat model is dependent on survey data. If an area was not surveyed,
there are no data, and the model depicts absence of QCB habitat. The FEIS acknowledges that
habitat within one kilometer of QCB occurrences is assumed to be occupied by QCB. Therefore,
for the model to accurately predict impacts, all areas within one kilometer of the “disturbance
limits” need to be surveyed to determine presence of QCB. However, the QCB surveys were
limited to a portion of the Campo Corridor and Boulder Brush Corridor. The same issue applies
to the “significant plant populations” parameter, but at a different spatial scale (i.e., 200 meters).
Not only did Dudek fail to conduct the surveys needed to use its model, but there are areas that
would be directly impacted by the Project that have never been surveyed to determine presence
of potential habitat, Quino checkerspot butterflies, or host plants.48
Dudek conducted its Campo Corridor QCB surveys during a drought year (2018). As a result,
Dudek did not detect QCB or map host plants.49 Consequently, Dudek’s habitat model is largely
dependent on the survey data collected by AECOM for the proposed Shu’luuk Wind Project.
However, AECOM did not survey the entire footprint of the current Project (i.e., the layout has
changed).50 In addition, AECOM noted several problems with its process for excluding habitat.
For example, biologists misunderstood the USFWS guidelines for excluding habitat and
discovered QCB in areas that were initially excluded as potential habitat. AECOM
acknowledged the problems and modified its habitat assessment. Dudek’s habitat model,
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FEIS, Common Response QCB-5.
FEIS, BTR, Figure 15. See also FEIS, Comment G-104, Figure 10.
47
FEIS, BTR, p. 136. [emphasis added].
48
See FEIS, Figure 2-1. See also BTR, Figures 2 and 4.
49
FEIS, BTR, Appendix C-1.
50
DEIS, BTR, pp. 31 and 61.
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however, applies AECOM’s original map of exclusion areas—not AECOM’s revised map of
suitable habitat.51
Habitat Assessment
The BTR acknowledges that AECOM identified approximately 3,803.1 acres of suitable habitat
for the QCB within the Shu’luuk Biological Study Area.52 The BTR then states:
“[a]pproximately 1,216 acres were considered potential suitable habitat within the Project Site
(Figure 4).”53 It remains unclear how Dudek derived this value.54 Figure 4 does not depict the
1,216 acres of potentially suitable habitat; it depicts the (a) Quino Survey Areas, and (b) Survey
Areas Excluded per Habitat Assessment. The “Survey Areas Excluded per Habitat Assessment”
are not depicted on the figures in Dudek’s QCB survey report to the USFWS.55 Thus, there is no
evidence that Dudek assessed habitat in those areas. This is consistent with the text in Dudek’s
survey report, which indicates the habitat assessment was limited to a 699-acre study area (which
corresponds to the Quino Survey Areas).56 This is important because Dudek excluded areas as
potential QCB based on its habitat assessment, and there are vast portions of the Project site that
were not subject to Dudek’s habitat assessment (e.g., proposed disturbance areas west of
Kumeyaay Wind).57 This has led me to the following conclusions:
1. The “Survey Areas Excluded per Habitat Assessment” depicted on Figure 4 correspond
to areas that AECOM did not initially survey. However, AECOM determined that many
of those areas contained suitable habitat.58
2. Dudek’s calculation of potentially suitable habitat within the Project Site does not
account for areas outside of Dudek’s 699-acre study area, or AECOM’s 4,417-acre study
area.59 If neither party assessed the habitat, Dudek assumed it was not QCB habitat. This
includes areas within the “Campo Disturbance Limits.”
3. The BTR underestimates the amount of potentially suitable habitat within the 2,520-acre
Project Site.60 This has implications on the FEIS’s statement that the Project would
impact 242.1 acres of “suitable Quino checkerspot habitat.”61

51

See Figure 14 in: AECOM. 2012. Biological Technical Report, Shu’luuk Wind Project.
FEIS, BTR, Table 4.
53
FEIS, BTR, p. 77.
54
See FEIS, Comment G-88.
55
FEIS, BTR, Appendix C-1.
56
FEIS, BTR, Appendix C-1.
57
FEIS, BTR, Figure 4.
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See Figure 14 in: AECOM. 2012. Biological Technical Report, Shu’luuk Wind Project. See also FEIS, BTR,
Appendix B-1, Figure 5.
59
FEIS, BTR, Appendix B-1. AECOM subsequently expanded the study area to 4,739 acres.
60
See FEIS, p. 26: “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).”
61
FEIS, p. 87.
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Exclusion Areas
Dudek failed to clearly define the process that was implemented to exclude areas as potential
habitat for the QCB, although it claims those areas are unsuitable for the butterfly. Figure 4
depicts the 2018 exclusion areas, which are labeled: “Survey Areas Excluded per Habitat
Assessment.” According to Dudek’s survey report: “[p]rior to the focused surveys, Dudek
biologists conducted a habitat assessment within the study area in order to identify suitable
habitat and exclude unsuitable habitat. Excluded areas consisted of developed areas and densely
vegetated chaparral with tall shrubs forming closed canopies.”62 However, this is inconsistent
with BTR Figures 10 and 11, which depict presence of suitable habitat throughout large portions
of the 2018 exclusion areas.
The FEIS claims: “[a]reas that were excluded by one entity [AECOM or Dudek] but not the
other were included in the model as potentially suitable habitat. This model resulted in 332.62
acres of suitable, potentially occupied habitat within the Project Area.”63 There are several
problems with this claim:
First, the model did not encompass the entire Project Area. Common Response PD-1 states:
“[t]he 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.”
Second, it conflicts with the BTR, which states: “[t]he 2010, 2018, and 2019 Quino checkerspot
butterfly exclusion areas were removed from the model, because those areas were determined to
be unsuitable for this species.”64
Third, it is based on AECOM’s initial map of exclusion areas. AECOM subsequently realized
that its process for excluding habitat had several flaws. As a result, AECOM surveyed areas that
it had initially excluded and revised its map of potentially suitable habitat. Dudek’s assessment
of potentially suitable habitat at the Project Site ignores AECOM’s revised habitat assessment
(i.e., Dudek applied AECOM’s original exclusion areas, not the revised exclusion areas).
Ultimately, AECOM concluded 3,803 acres (80%) of the 4,739-acre study area provided suitable
habitat for the Quino checkerspot butterfly.65 This conclusion was based on AECOM’s survey
data—which are the same data Dudek used for its habitat model.
Common Response QCB-5 claims: “[t]he AECOM (2012) exclusion areas as compared to the
Dudek (2018) exclusion areas have few differences (Figure 1).”66 There are no figures in the
FEIS that depict Dudek’s exclusion areas relative to AECOM’s exclusion areas. Nevertheless,
the FEIS’s claim is false because Dudek excluded many areas that AECOM did not exclude
(Figure 1, below).
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Common Response QCB-5 further claims:
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 C67).

The claim that differences can be attributed to growth of plants is inconsistent with Google Earth
imagery and Dudek’s vegetation maps. The claim that “in no instances did the Dudek exclusion
areas overlap with known Quino checkerspot butterfly locations” conflicts with AECOM’s map
of QCB occurrences.67

Figure 1. Image on the left depicts “Quino Checkerspot Butterfly Suitable Habitat” mapped
by AECOM (in green).68 Image on the right was provided by Dudek and erroneously depicts
suitable habitat as “AECOM 2010 Exclusion Areas” (hatched lines).69
Host Plant Mapping
The BTR claims: “[p]rior to the focused surveys in 2018, Dudek biologists conducted host plant
mapping as well as a habitat assessment within the study area in order to identify suitable habitat
and exclude unsuitable habitat.”70 This claim is inconsistent with Dudek’s survey reports, which
state: “[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.”71 Thus, for the
Campo Corridor,72 the “significant plant populations” parameter used in Dudek’s habitat model
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is entirely dependent on the host plant mapping conducted by AECOM. There are several
problems with this approach:
First, AECOM’s host plant surveys were conducted for a project with a different footprint.
Although there was some overlap, AECOM’s surveys did not encompass the entire footprint of
the currently proposed Project (and 200-meter buffer). Therefore, the model is inherently flawed
and does not provide a reliable estimate of Project impacts.
Second, Dudek’s model is based on a 200-meter buffer around “significant” host plant
populations. According to the text in the BTR, “significant” was defined as a population of 20 or
more plants.73 However, according to Dudek’s map, it was a population of 10 or more plants.74
Irrespective of whether the threshold was 10 plants or 20 plants, AECOM did not document the
abundance of host plants.75 Instead, AECOM mapped all host plants that were detected within
the survey area. The BTR fails to explain how Dudek was able to determine the locations that
contained “significant” plant populations for inclusion in the model.
Third, Dudek’s map of “Impacts to Potentially Suitable Quino Checkerspot Surveyed Areas”
(BTR Figure 15) excludes areas that contain “significant” host plant populations. In accordance
with the habitat model, BRTR Figure 4-6 depicts “potentially occupied habitat” within the 200meter buffer around the “significant” host plant populations. If one overlays the Project maps
onto Figure 4-6, it is clear that the map provided in the FEIS (BTR Figure 15) does not
accurately depict Project impacts to the modeled habitat.
Impacts
Comment G-86 discussed Dudek’s failure to disclose that it had detected QCB in the Boulder
Brush Corridor. The BIA’s response to this issue is that: “[t]he 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.” The BIA’s response is inconsistent with
the facts. The DEIS concluded that there would be no adverse effects (whatsoever) to the Quino
checkerspot butterfly in the Boulder Brush Corridor. Incredibly, the FEIS continues to state:
“[t]he Off-Reservation portion of the Project would not adversely affect any federally listed
plants or wildlife, because none are present.”76
The FEIS states: “[b]ecause decommissioning would include restoration of the area to preProject conditions, it would ultimately not result in adverse effects on Quino checkerspot
butterfly.”77 This conclusion is not supported by evidence because the FEIS does not establish
any requirements for the restoration of Quino checkerspot butterfly habitat, including host plants
that are impacted by the Project during decommissioning.
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The FEIS fails to provide a clear account of impacts to Quino checkerspot butterfly habitat.
Common Response QCB-5 identifies 332.62 acres of suitable, potentially occupied habitat
within the Project Area. However, it subsequently states: “[a]n 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.” This suggests 423.11 acres. The FEIS then states:
“Alternative 1 would permanently remove 242.1 acres of suitable Quino checkerspot habitat.”
This information is inconsistent with the DEIR, which indicates the Project would impact 54.8 of
the 121.8 acres of Quino checkerspot habitat modeled within the Boulder Brush Corridor, and
272.8 of the 674.1 acres of habitat modeled within the Campo Corridor.78 It is impossible to
determine which document is more accurate because both documents apply the same data and
claim to incorporate Dudek’s revised habitat model.
The FEIS trivializes Project impacts to Quino checkerspot butterfly habitat by suggesting there is
an abundance of habitat in the region. For example, the FEIS 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.”79 This assertion is not supported by data or
analysis. The Project Area coincides with the Campo Core Occurrence Complex (“Campo
Core”).80 The USFWS considers all suitable habitat within one kilometer of a Quino
checkerspot butterfly occurrence to be occupied habitat.81 Based on the occurrence records in
the USFWS database, most of the habitat potentially occupied by butterflies that comprise the
Campo Core is in the Project Area.82 The FEIS acknowledges that the entire Project Area would
be potentially affected by the Project alternatives.83 Therefore, contrary to what the FEIS
suggests, the Project has the potential to have very severe effects on the Quino checkerspot
butterfly because it may affect most of the habitat associated with the Campo Core Occurrence
Complex. Comment G-84 provided evidence regarding the importance of the Campo Core in
recovery of the subspecies. The BIA’s response to this comment is that: “[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.” Contrary to the BIA’s claim, Section 4.5.2.1 of the BTR does not provide a “full
discussion:” there is no mention of the Campo Core Occurrence Complex or the importance of
the Project Area in recovery of the subspecies. I cannot validate the BIA’s claim that “more
detailed information is provided in the Biological Assessment prepared for the Project” because
78
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(despite our request) the BIA has not provided that document. If the Biological Assessment does
indeed contain more detailed information, that information should have been provided in the EIS
in order to properly disclose the scientific information and analyses that the BIA relied on for its
environmental effects analyses and decisions.
Common Response QCB-1
Common Response QCB-1 states: “[a]ll 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.” The BIA’s response conflicts with the facts. The FEIS acknowledges that
Dudek did not provide its habitat model to the USFWS until after the DEIS was released, and
that the USFWS “raised concerns regarding the differences in exclusion areas and the method of
impact analysis modeling and calculation.” As discussed above, the FEIS and revised BTR fail
to resolve the issues pertaining to Dudek’s impact analysis modeling and calculations.
Common Response QCB-3
Comment G-85 pertained to the adequacy of Dudek’s QCB surveys. I provided examples of
ways in which Dudek’s surveys deviated from the USFWS guidelines. Common Response
QCB-3 states:
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.

No revisions were made to the survey report (Appendix C of the BTR). As a result, the issues I
raised in Comment G-85 remain unresolved.
Common Response QCB-6
Common Response QCB-6 states: “[a]dditionally, 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.” This statement contradicts the DEIR, which
states that off-highway vehicle use within the Boulder Brush Boundary has been so severe that
“it is likely that species sensitive to noise may not utilize the area given the off-highway vehicle
use.”84
Mitigation
MM-BIO-3 defers the Quino checkerspot butterfly mitigation requirements to the Section 7
consultation process and the Biological Opinion. This includes the compensatory mitigation
ratio (“if any”) and any restrictions on the location of compensatory habitat. Section 7
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consultation and issuance of a Biological Opinion provides no guarantees that the Project would
not have adverse effects on the Quino checkerspot butterfly and its habitat,85 especially given the
USFWS’s recent withdrawal of the Endangered Species Act Compensatory Mitigation Policy.86
Moreover, 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.”87 The BIA has not disclosed the terms and conditions of the Biological Opinion.
Therefore, it has not provided evidence to substantiate the findings in the FEIS.
MM-BIO-3 suggests habitat compensation may be needed to mitigate the Project’s impacts on
the Quino checkerspot butterfly. However, the BIA failed to analyze whether habitat
compensation was a feasible option prior to making its determination that impacts to the Quino
checkerspot butterfly would be reduced to less than adverse with implementation of MM-BIO3.88 I raised this issue in Comment G-105, but the FEIS fails to rectify it. The feasibility of
QCB habitat compensation is a substantive issue. The FEIS/FEIR for the East County
Substation, Tule Wind, and Energia Sierra Juarez Gen-Tie Projects required habitat
compensation for impacts to Quino checkerspot butterfly habitat. However, the FEIS/FEIR
concluded that the impacts to habitat were adverse and unavoidable under NEPA “because
comparable habitat compensation may not be obtainable as mitigation for project impacts.”89
Habitat Restoration
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, MM-BIO-1 does not
mitigate impacts to the subspecies, as the DEIS claims. The BIA provided the following
response to this issue:
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.90

The BIA’s response fails to resolve the issue because there are no performance standards for
restoration of QCB habitat (i.e., host plants and nectar plants). Weeds and habitat type
conversion are major threats to the QCB.91 MM-BIO-1 allows both. Weeds can reproduce and
spread exponentially. As a result, a 10% increase in weeds in only two years would be indicative
of a failed restoration effort and long-term loss of QCB habitat.
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Weed Management Plan
MM-BIO-1 defers formulation of the weed management plan. The only quantifiable standards
the FEIS has established for the weed management plan are: (a) “annual surveys within the
restoration areas to document weed patches for 2 years post construction;” and (b) “success
standards, such as no more than a 10% increase in weed species in restoration areas.” These
standards do not ensure impacts associated with weeds would be mitigated. Specifically:
1. The potential for weeds due to the Project is not limited to “restoration areas,” nor does
the FEIS establish any such areas. In lieu of actual habitat restoration, MM-BIO-1 allows
the Developer to spray soil binders on disturbance areas.
2. Surveys (to document weed patches) are not mitigation.
3. Two years is an insufficient time frame. It often takes multiple years to eradicate (or
control) a weed once it becomes established at a site. In addition, the potential for the
Project to introduce (or spread) weeds will not be eliminated within the first two years; it
will extend through the operational and (especially) decommissioning phases.
4. As explained previously, a 10% increase in weeds in only two years would be indicative
of a failed restoration effort.
The FEIS’s deferral of the weed management plan is compounded by its failure 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 FEIS 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 the Project site.
4. scientifically defensible performance standards for the weed management plan.
5. the monitoring and reporting requirements, including the variables that shall be
monitored, the monitoring methods, and the frequency and duration of monitoring.
6. a mechanism (e.g., performance security) for ensuring implementation, enforcement,
and success of the weed management plan.
This issue is further compounded by the BTR, which suggests the Developer does not intend to
implement any proactive weed management measures, but instead will allow areas disturbed by
the Project to “passively revegetate.” This would undoubtedly result in the colonization and
spread of weeds (nonnative plants). As reported in the Quino Checkerspot Butterfly 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
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significantly altered by nonnative plant invasion. These sites were primarily disturbed by
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.92

GOLDEN EAGLE
Eagle Surveys
The BIA continues to argue that Dudek’s surveys conformed to the methods recommended in the
Eagle Conservation Plan Guidance (USFWS 2013) and the Land-Based Wind Energy Guidelines
(USFWS 2012).93 As discussed below, the BIA’s argument is not supported by evidence.94
Point Counts
The USFWS recommends a minimum of two years of pre-construction surveys across all
seasons.95 In addition, the USFWS recommends three types of surveys for assessing risk to
eagles at proposed wind project sites: (1) point count surveys, (2) migration counts, and (3)
surveys of nesting territory occupancy.96 In addition, the USFWS recommends a utilization
distribution assessment.97 Dudek conducted 30-minute point count surveys and “all-day eagle
counts.” The Eagle Conservation Plan Guidance (“ECPG”) states the following regarding point
count surveys:
For now, for point count surveys of eagles at proposed wind energy projects, the Service
recommends counts of 1, 2, or more hours duration instead of 20- to 40-minute counts
typically used (Strickland et al. 2011). Longer counts also facilitate integration of other
survey types (e.g., development of utilization distribution profiles). Many raptor
biologists have suggested that the likelihood of detecting an eagle during a 20- to 40minute point count survey is extremely low in all but locales of greatest eagle activity and
datasets generated by pre-construction point count surveys of this duration typically are
replete with counts of zero eagles, resulting in unwieldy confidence intervals and much
uncertainty... Another advantage of longer counts is that they reduce biases created if
some eagles avoid conspicuous observers as they approach their points and begin
surveys.98
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The first 10 minutes of Dudek’s 30-minute point counts focused on recording the activities of
small birds within 328 feet (100 meters); the remaining 20 minutes focused on the activities of
medium and large birds within 2,625 feet (800 meters).99 As noted in the ECPG, utility of data
derived from point count surveys depend greatly on the sampling framework and field approach
for conducting the counts.100 Short counts, such as those implemented by Dudek, result in eagle
data that are imprecise and unreliable.101 This is evident in Dudek’s results: eight eagles were
detected during the all-day eagle counts, whereas only one eagle was detected during the 30minute point counts.102 Although the all-day eagle counts were clearly more effective at
detecting eagles, they were limited to October through December 2017, and October through
November 2018.103 In addition, the risk assessment provided in the FEIS is based entirely on the
30-minute point count data, thus ignoring most of the eagles that were detected during the
surveys.
Nest Surveys
The ECPG states the following regarding surveys for eagle nests:
To evaluate project siting options and help assess potential effects of wind energy
projects on breeding eagles, we recommend determining locations of occupied nests of
eagles within the project area for no less than two breeding seasons prior to construction.
The primary objective of a survey of the project-area nesting population is to determine
the number and locations of occupied nests and the approximate centers of occupied
nesting territories of eagles within the project area. If recent (i.e., within the past 5 years)
data are available on spacing of occupied eagle nests for the project-area nesting
population, the data can be used to delineate an appropriate boundary for the project area
as described in APPENDIX H. Otherwise, we suggest that project area be defined as the
project footprint and all area within 10 miles.104

The FEIS acknowledges that “no nest searches were performed.”105 However, it claims: “[t]here
are no suitable large trees with a developed shrub layer or cliffs present for nesting.”106 Golden
eagles in San Diego County are known to nest in trees. For example, Dixon (1937) described 23
golden eagle nests in San Diego County. Fourteen of the nests were in trees, all of which were
oaks, except two in eucalyptus.107 As discussed in my previous comment letter, the Project site
contains oak trees that are large enough to support eagle nests.108 This is consistent with
99
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AECOM’s conclusion that the Project site contains “suitable tree nesting habitat” for golden
eagles.109 The BIA’s response to this issue is: “[a]lthough 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.”110 The FEIS provides no
evidence that these factors affect nest site selection, nor could I find any scientific literature that
supports the BIA’s claim. The main nest site requirement for golden eagles appears to be
accessibility (from the air), and when a tree is used, it must contain limbs capable of supporting
the heavy, bulky nest.111
The FEIS argues that nest searches were not conducted because:
Concentrations of [the USGS telemetry] 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.112

I agree that the USGS telemetry data can be analyzed to infer nest locations, but only for the
eagles with transmitters, and only for the eagles that maintain a territory (i.e., some of the birds
with transmitters were non-territorial “floaters”). As discussed further below, the USGS did not
capture any eagles within 10 miles of the Project site, nor did it affix transmitters to most of the
eagles that maintain territories within 10 miles of the Project site. As a result, the USGS data do
not excuse the Developer’s failure to conduct surveys for eagle nests.
According to the FEIS, the USFWS provided maps of known eagle nests for analysis. These
maps are based on surveys that were conducted for the Shu’luuk, Tule Wind, and Ocotillo Wind
projects between 2010 and 2012.113 The results of those surveys are outdated.114 As reported in
the Project’s DEIR, wind farms may affect golden eagle territories.115 Consequently, nesting
territories may have shifted since 2012, especially in response to the three wind farms that were
recently constructed in the region (i.e., Tule Wind, Ocotillo Wind, and Energia Sierra Juarez).
Because the BIA is relying on data that were collected 8 to 10 years ago, it cannot make
conclusory statements pertaining to golden eagle nests (territories) in the Project area.
Moreover, the FEIS provides virtually no analysis of the nest data provided by the USFWS. For
example, the FEIS does not identify the number of nesting territories within 10 miles of the
Project site, nor does it describe the status of those territories. This precludes the public’s ability
to understand the potential for the Project to cause take of golden eagles because the potential for
take is a function of the distance between nest sites and the Project footprint.116
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Indeed, the only “analysis” provided in the FEIS is inconsistent with the data. Specifically, the
FEIS reports: “[t]he closest suitable nesting habitat is located approximately 5.5 miles east of the
biological study area in the Jacumba Mountains where there may be rocky outcrops suitable for
nesting, and where this species has been documented.”117 In 2010, an active nest was detected
4.3 miles northwest of the Project site.118 Because the Developer did not conduct nest surveys,
there are no recent data to determine whether there are any active nests closer to, or on, the
Project site.
USGS Data
The BTR states the following regarding the USGS data:
This detailed data, combined with the extensive surveys and past surveys on site and in
the vicinity, results in a comprehensive dataset from which to develop conclusions.
Although golden eagles have been documented within the 10-mile area and the data
shows golden eagles traveling in a straight line instead of their actual flight path,
including a few brief incursions over the Project Site, these are very minor when
compared to their overall use areas and geographic range. Therefore, line paths created
from the telemetry data are considered to be substantial analysis for the Project Site. As
shown in the figures, Table 7, 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.119

In addition, the FEIS states:
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.120

A fundamental problem with the analysis is that it assumes the telemetry data encompass “most
of the eagles in the study area,” and thus, “a comprehensive dataset from which to develop
conclusions.” These assumptions are not valid. The USGS attached GPS transmitters to 27
golden eagles that were captured at targeted sites across San Diego, Orange, and western
Riverside Counties.121 No golden eagles were captured near the Project site.122 In fact, the
nearest capture site was approximately 13 miles away.123
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During the nesting season, the extent of a golden eagle’s home range and territory generally are
similar and may extend up to 10 miles from the nest.124 There are 12 or 13 nesting territories in
the vicinity of the Project site.125 The USGS attached a transmitter to: (a) one of the birds (F007)
associated with the “Unnamed Mexico”126 territory,127 and (b) one of the birds (M015) associated
with the “Table Mountain” or “Carrizo Gorge” territory.128 Thus, the USGS did not collect data
on most of the eagles that occupy territories in the region (i.e., within approximately 10 miles of
the Project site). Indeed, the BTR acknowledges: “[n]o specific studies, mapping, monitoring, or
telemetry data had been collected to understand golden eagle use areas or behavioral patterns in
or around the Tule Wind Site” (which is adjacent to the Project site).129
As a result, the USGS data do not support the FEIS’s assertions that: (a) eagle use of the Project
site is “very minor,” and that (b) the data represent “substantial analysis for the Project Site.”130
Indeed, the USGS cautioned: “[n]ote that a lack of eagle data for a particular area does not
necessarily imply that it is not used by eagles. We are only tracking a subset of the population of
eagles in southern California, so empty areas could still be utilized by eagles that we are not
tracking.”131
Eagle Minutes and Fatality Estimates
Common Response ABC-2 states:
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.

The fatality estimates presented in the FEIS are flawed for the following reasons:
1. The FEIS arbitrarily eliminates the data from the all-day eagle count surveys. This
results in an underestimate of the fatality rate because most of the “eagle minutes” were
recorded during the all-day eagle count surveys.132

124

U.S. Fish and Wildlife Service. 2013 Apr. Eagle Conservation Plan Guidance: Module 1—Land-based Wind
Energy, Ver 2. pp. 12 and 13.
125
AECOM documented eight golden eagle nesting territories within 10.7 miles of the Shu’luuk Project site. WRI
documented 10 or 11 golden eagle nesting territories within 10 miles of the Tule Wind Project site in 2012. See
AECOM. 2012. Biological Technical Report, Shu’luuk Wind Project. Figure 17. See also Tule Wind, LLC. 2012
Aug. Project-Specific Avian and Bat Protection Plan for the Tule Reduced Ridgeline Wind Project. pp. 3-7 through 13.
126
AECOM. 2012. Biological Technical Report, Shu’luuk Wind Project. Figure 17. See also Tracey et al. 2017.
Figure 4. See also Tracey et al. 2016. Figure 8.
127
Termed the “Tecate” territory in Tracey et al. (2017).
128
Tracey et al. 2017. Figure 28.
129
FEIS, BTR, p. 136.
130
FEIS, BTR, p. 81.
131
Tracey et al. 2017. p. 3.
132
FEIS, BTR, Table 5.

22

2. The golden eagle use estimate that Dudek used to derive its fatality estimates is based on
all 660 hours that were devoted to the 30-minute point count surveys. The first 10
minutes of each survey focused on recording the activities of small birds within 100
meters of the count station.133 Surveys of eagles and other large birds are exclusive of
those for small birds.134 Consequently, Dudek cannot apply the first 10 minutes (which
cumulatively total 220 hours) of its point count surveys to the golden eagle use estimate
(i.e., minutes of eagle observations per minutes of survey time).
The BIA’s argument that the eagle fatality predictions “are consistent with the findings of the
EIS and there would be no additional impacts anticipated” conflicts with the facts. Specifically,
the DEIS did not provide any fatality predictions, and it concluded: “there would be no adverse
effects on eagles.”135 The FEIS now reveals that the Project is likely to kill golden eagles. This
constitutes an adverse effect because golden eagles: (a) occur at low densities and are long-lived,
slow-reproducing apex predators with key biodiversity functions;136 (b) are extremely sensitive
to additional mortality;137 (c) have experienced a precipitous decline in San Diego County;138 and
(d) are declining throughout most (or all) of their North American range and cannot withstand
any additional take.139
This issue is confounded by the data presented in Common Response ABC-2, which are
inconsistent with the data presented in the BTR:
1. The BTR that was included with the DEIS reports: “[i]n total, as of March 2019, eagles
were observed on site for approximately 20 of more than 20,000 minutes [333 hours]
during the 2017–2019 avian point-count surveys.”140
2. The BTR that was included with the FEIS reports: “[i]n total, as of September 2019,
eagles were observed on site for approximately 15 of more than 131,600 minutes [2,193
hours] during the 2017–2019 all-day eagle surveys and avian 30-minute point-count
surveys.”141
Thus, compared to the first BTR (in the DEIS):
1. The second BTR (in the FEIS) suggests 5 less minutes of eagle observations, despite
inclusion of data from the all-day eagle surveys and 1,860 more hours of survey time.
2. The FEIS suggests 18 less minutes of eagle observations, despite 327 additional hours of
point-count survey time between March and July 2019 (which would have been
133

FEIS, BTR, p. 57.
U.S. Fish and Wildlife Service. 2013 Apr. Eagle Conservation Plan Guidance: Module 1—Land-based Wind
Energy, Ver 2. p. 55.
135
DEIS, p. 86.
136
Katzner TE, DM Nelson, MA Braham, et al. 2017. Golden Eagle fatalities and the continental-scale
consequences of local wind-energy generation. Conservation Biology 31:406–415.
137
Ibid.
138
Unitt PA. 2004. San Diego County Bird Atlas. Proceedings of the San Diego Society of Natural History, No. 39.
139
U.S. Fish and Wildlife Service, Division of Migratory Bird Management. 2009. Final Environmental
Assessment, Proposal to Permit Take. Provided Under the Bald and Golden Eagle Protection Act. Washington:
Dept. of Interior.
140
DEIS, BTR, p. 63.
141
FEIS, BTR, p. 79.
134

23

impossible given the methods described in the BTR [20 stations that were surveyed once
per week]).142
In addition, the first BTR reports: “[n]ine golden eagles were observed flying over the study area
during the 2017 and 2018 eagle point count surveys.”143 An additional eagle was detected during
a 30-minute point-count on April 11, 2019.144 The results of the 2019 surveys are incorporated
into the second BTR. However, it too reports a total of nine golden eagle detections (i.e., not
10), but subsequently describes 11 golden eagle detections (3 juveniles and 8 adults).145 These
inconsistencies cast further doubt on the accuracy of the data Dudek used to calculate the golden
eagle fatality estimates.146
Impact Assessment
The Project has the potential to hasten the precipitous decline of San Diego County’s golden
eagle population in two ways: through habitat loss and degradation, and through direct mortality
to eagles that collide with wind turbines and other Project features.147 The FEIS argues: “[t]he
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.”148
The FEIS’s claim that the Project area is not considered habitat for eagles is inconsistent with the
definition of habitat. Habitat is defined as: “the resources and conditions present in an area that
produce occupancy—including survival and reproduction—by a given organism.”149 The
Project area satisfies that definition. At a minimum, the Project area provides aerial habitat and
foraging habitat for golden eagles. It is unknown if the Project area currently provides nesting
habitat for golden eagles because the Developer did not conduct surveys to determine presence
of eagle nests. Therefore, the BIA has no ability to make conclusory statements pertaining to the
absence of nesting habitat.
The risk of golden eagle fatalities at the Project site is not “low.” Golden eagles are highly
susceptible to collisions with wind turbines due to their behavior and flight characteristics.150 In
fact, the FEIS predicts the Project would kill one golden eagle every eight years.151
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Habitat Loss
The Project would directly impact approximately 855 acres of potential foraging habitat for
golden eagles. The FEIS fails to analyze this impact. In addition, the Project may displace
eagles and cause functional loss of habitat.152 The FEIS provides the following response to this
issue:
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.153

The FEIS’s response is illogical for two reasons. First, the response argues that the Project will
not change golden eagle behavior because eagles that use the Project site will simply forage in
the surrounding areas. This constitutes displacement and the functional loss of habitat—an
impact that the BIA continues to ignore.154 Second, the response fails to recognize that wind,
solar, and other cumulative projects in the “surrounding areas” would also displace eagles.155,156
The FEIS provides no analysis of this cumulative (displacement) effect.
Consistency with USFWS Guidance
The FEIS claims: “[t]he Project would be consistent with the USFWS guidance for golden
eagles.”157 This claim has virtually no validity. The Project is not consistent with USFWS
guidance for avoidance and minimization of risk, post-construction fatality monitoring, and the
provision of compensatory mitigation to offset take.158
The FEIS acknowledges the Project is likely to kill golden eagles.159 However, contrary to
USFWS guidance,160 the BIA is not requiring the Project Developer to obtain an eagle take
permit or prepare an Eagle Conservation Plan.161 The BIA argues: “the best available science
152
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does not indicate that the take of eagles during the Project’s construction or operations would be
a significant impact.”162 The BIA’s argument is not supported by evidence and conflicts with the
best available science, which indicates golden eagle populations are declining and cannot
withstand any additional take.163 Thus, take of even one eagle would be a significant impact. As
noted in the USFWS’s comment letter, any take of an eagle without a permit is a violation of the
Eagle Act.164
Contrary to USFWS guidance, the DEIS did not analyze cumulative impacts to golden eagles.165
Consequently, the USFWS’s comment letter asked the BIA to: “include a cumulative impacts
analysis for Golden Eagle due to the significant number of wind projects operating or proposed
for construction near the Project.”166 The BIA’s response was: “[r]efer 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.”167 The Common Responses
referenced in the BIA’s response do not provide the analysis,168 nor does Section 5.7 of the
BTR.169 Indeed, nowhere does the FEIS or BTR provide information fundamental to assessing
cumulative impacts on golden eagles. This includes information on: (a) the local-area eagle
population, and (b) take caused by previously authorized actions and reasonably foreseeable
future actions.170
Mitigation
Bird and Bat Conservation Strategy (“BBCS”)
Response to Comment G-59 claims: “the Developer is preparing a BBCS, which will help
further reduce any risk to eagles by the Project.” The FEIS fails to explain how the BBCS would
reduce risk to eagles. Preparation of a BBCS in and of itself does not reduce risk to eagles.
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Micro-siting171 is the single most effective means of mitigating a project’s risk to birds and
bats.172 Once a project begins operating, turbine curtailment is the only proven method to reduce
bird and bat fatalities.173 The FEIS does not require micro-siting or curtailment, nor does it
suggest the Developer would voluntarily implement either measure. Furthermore, the BBCS
does nothing to mitigate significant impacts unless accompanied by fatality thresholds that would
trigger remedial actions (i.e., measures to reduce fatality rates below the accepted thresholds).
Because the FEIS does not require curtailment or establish any remedial action triggers, it fails to
provide evidence that the BBCS would have any meaningful value as a risk reduction measure.
The BTR argues:
The Project will have a Bird and Bat Conservation Strategy (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 USFWS.174

The BTR’s argument is contingent on the assumption that the fatality monitoring program would
be rigorous, and thus, that any eagle fatalities caused by the Project would be detected. The
FEIS and BTR provide no assurances in this regard. For example, although MM BIO-4(c)
requires the BBCS to include “methods and protocols associated with post-construction
monitoring,” it fails to establish any standards for those methods and protocols.
The FEIS predicts the Project would kill a golden eagle every eight years, and thus, three to five
golden eagles over its 25 to 38-year lifespan.175 Chance alone dictates that all of these eagle
fatalities will go undetected because the FEIS requires only two years of post-construction
fatality monitoring. As discussed in my previous comments, and those by Dr. Smallwood, the
Worker Response Reporting System proposed in MM-BIO-4 is not an acceptable approach for
detecting bird and bat fatalities at the Project site.176
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MIGRATORY BIRDS
Collision Risk
The BTR and FEIS make numerous references to the Project having “low” bird and bat activity
compared to other sites. For example:
•

“the BTR’s conclusion is that the Project Area is a lower use [avian] migration area as
compared to other areas near the Project.”177

•

“Although golden eagles have been documented within the 10-mile area and the data
shows golden eagles traveling in a straight line instead of their actual flight path,
including a few brief incursions over the Project Site, these are very minor when
compared to their overall use areas and geographic range.”178

•

“The abundance of bats within and adjacent to the biological study area is low when
compared to other habitat types and regions.”179

The FEIS assumes low use (abundance or density) means there is low risk, which in turn means
Project impacts would not be adverse (with or without mitigation). For example, the FEIS
concludes that bat mortality would not be an adverse impact because:
The overall magnitude of bat usage within the Campo Corridor is significantly less than
any locations studied that contain attractant features (see Section 4.4, Wildlife Diversity).
This suggests that the risk for bat collisions with Project wind turbines is low when
taking into account the overall low abundance of bats in the area and lower abundance of
high-flying bats.180

There are two critical flaws with the FEIS’s analysis. First, it assumes that relatively low use
means relatively low risk. This is not always the case.181 For example, de Lucas et al. (2008)
found bird abundance to be a poor predictor of bird mortality at wind farms. Furthermore, risk
depends on multiple factors beyond use.182 For example, even if golden eagle use of the Project
site is low relative to another wind farm, the relative risk may be greater if (compared to the
other wind farm) the Project’s turbines are sited on terrain features (e.g., ridge saddles) that cause
a disproportionate number of fatalities.183
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Second, relative risk is not equivalent to absolute risk.184 For example, even if the risk of Project
A is 50% that of Project B, the fatality level at Project A (i.e., the lower risk project) may be
significant and exceed the level that the afflicted population can tolerate. The FEIS does not
attempt to quantify the Project’s absolute risk (i.e., the predicted number of bird and bat kills).
In addition, the FEIS makes it impossible to derive even a crude estimate of the Project’s
absolute risk to birds because it does not provide the avian fatality rates associated with the
“higher use” areas used in its comparisons. This renders it impossible for the BIA to make any
predictions on how many birds the Project might kill, and thus, the significance of those
fatalities.
Willow Flycatcher
The FEIS’s analysis of Project impacts to federally listed species is limited to the Quino
checkerspot butterfly. According to the BTR, the Quino checkerspot butterfly is the only
federally listed species that is known to occur, or has moderate or better potential to occur, at the
Project Site.185 As I pointed out in my previous comment letter, AECOM detected willow
flycatchers at the Project site. The BIA’s response to this issue is that: “a high potential exists
for southwestern willow flycatcher to use the BSA and immediate vicinity as stopover habitat
during migration.”186 Despite acknowledging high potential for southwestern willow flycatchers
at the Project site, the FEIS contains no analysis of Project impacts to this state and federally
endangered species (e.g., the potential for “take” due to collisions with the Project’s wind
turbines).
Nest Buffers
Comment G-186 pertained to the adequacy of the nest buffers required in MM-BIO-4. The FEIS
claims: “[t]he buffers provided in MM-BIO-4 are commonly used and accepted by resource
agencies.”187 The FEIS provides no evidence to substantiate that claim. At a minimum, the 500foot buffer required in MM-BIO-4 does not conform to USFWS guidelines for buffers around
golden eagle nests. 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.188
Feasible Mitigation Measures
Comment G-197 identified feasible mitigation measures to reduce adverse impacts on birds and
bats. The FEIS does not contemplate those measures, nor does it justify the BIA’s decision not
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to adopt them. Instead, the FEIS simply states: “[t]he commenter’s summation of mitigation
measures for bird and bat fatalities is noted.”189
Micro-siting
Comments G-198 through G-205 discussed micro-siting as a mitigation measure to reduce
adverse impacts on birds and bats. The FEIS classifies these comments as “Non-Substantive
Issues.” This classification is illogical and does not conform to the rationale provided in
Common Response NSI-1 (e.g., that the BIA does not need to respond to comments that merely
express an opinion or make a statement unrelated to the content of the EIS). My comments
provided substantial evidence demonstrating why micro-siting was a valuable mitigation strategy
that should be implemented for the Project.
The BIA found micro-siting to be a substantive issue when it held NEPA compliance
responsibility for permitting of the Tule Wind Project. The Avian and Bat Protection Plan that
was prepared for the Tule Wind Project states: “micro siting decisions based on eagle
behavior…are probably the best means of avoiding and minimizing take.”190 As a result,
mitigation adopted for the Tule Wind Project included MM BIO-10(c), which states:
Various design features shall be used to reduce or avoid impacts to bird and bat species.
These may include avoiding guy wires, reducing impacts with appropriate turbine layout
based on micro-siting decisions that may include such refinements as placing all turbines
on the ridgeline and avoiding placement of turbines on slopes and within canyons,
placing power lines underground as much as feasible, and reducing foraging resources
near turbines.191

Thus, micro-siting not only was a substantive issue for the smaller (201 MW) Tule Wind Project,
but it was adopted as a required mitigation measure to reduce impacts on birds and bats.
Curtailment
Comment G-206 pertained to curtailment as a mitigation measure to reduce impacts on birds and
bats. The FEIS classifies this as a “Non-Substantive Issue” (although it also directs the reader to
Common Responses ABC-1 through ABC-3—which contain no discussion of curtailment). The
BIA’s classification of curtailment as a “Non-Substantive Issue” is absurd. Turbine curtailment
is feasible, effective, and the only proven mitigation strategy to reduce bird and bat fatalities
once a project starts operating.192 For example, Arnett et al. (2011) demonstrated that relatively
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small changes to wind-turbine operation resulted in nightly reductions in bat mortality, ranging
from 44% to 93%, with marginal annual power loss (< 1% of total annual output).193
Adaptive Management
Comment G-208 pertained to the need for a comprehensive adaptive management program for
the life of the Project. The BIA classifies this as a “Non-Substantive Issue” (although it also
directs the reader to Common Responses ABC-1 through ABC-3—which contain no discussion
of adaptive management).194 The BIA’s classification of adaptive management as a “NonSubstantive Issue” is inconsistent with the Indian Affairs NEPA Guidebook, which discusses the
importance of adaptive management.195
The BIA’s classification of curtailment as a “Non-Substantive Issue” is especially absurd in light
of the fact that MM-BIO-4(c) requires a BBCS that includes: “adaptive management actions that
can be taken based on monitoring results.” However, in this case the FEIS is using “adaptive
management” as a means to defer identification of the remedial measures that the Developer
would (or might) take based on the fatality monitoring results. There is no reason for the BIA to
defer formulation of these measures because curtailment is the only proven method to reduce
bird and bat fatalities after a project begins operating. MM-BIO-4 does not require curtailment
should the Project kill birds or bats at unacceptable levels. Indeed, MM-BIO-4 fails to include
(or require) quantitative criteria that would trigger any adaptive management measures, thus
allowing the Project to kill an unlimited number of birds and bats without a mechanism in place
to reduce the severity of those fatalities on the afflicted bird and bat populations. The CEC and
CDFG Guidelines for Reducing Impacts to Birds and Bats from Wind Energy Development
caution:
Do not use adaptive management as a reason to defer impact analysis and mitigation
commitments. Rather, establish the biologically appropriate goals and triggers in the
permitting process. Mitigation measures should establish clear, objective, and verifiable
biological goals, a requirement to adjust management and/or mitigation measures if those
goals are not met, and a timeline for periodic reviews and adjustments.
Successful adaptive management requires a firm commitment by project owners to
accountability and remedial action in response to new information that pre-determined
bird and bat fatality thresholds are being exceeded. This commitment must be included in
permit conditions during the permitting process so that a mechanism is available to
implement mitigation recommendations after the project is permitted. Permit conditions
should also include language providing reasonable access to project sites for monitoring
of mitigation. A lead agency may need to seek technical experts to interpret operations
monitoring data and develop management recommendations and may find it useful to
establish a science advisory committee for this purpose.196
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Mitigation in the FEIS
According to the FEIS:
Avian collisions with turbines or towers and/or electrocution with overhead lines is a
potential adverse effect (Impact BIO-8). This impact would not be adverse with
implementation of recommended MM-BIO-4, which requires preparation of a BBCS to
monitor the Project Site for dead or injured bird and bat species; removal of dead
carcasses to reduce attraction of carrion-consuming birds of prey; and implementation of
recommendations by the Avian Power Line Interaction Committee (APLIC) to protect
raptors and other birds from electrocution (APLIC 2006, 2012). Although potential direct
impacts to bats would not be considered adverse under NEPA and thus would not require
mitigation, implementation of MM-BIO-4 would further reduce potential impacts
associated with bat collisions.197

The removal of carcasses to reduce attraction of carrion-consuming birds of prey is a worthwhile
measure. However, it will not have a measurable reduction on avian collisions. As noted in the
BTR: “[l]ivestock grazing and concentrations of big game animals, two primary sources of food
for condors, do not occur on the Reservation, including the Project Site. The Reservation is
fenced, which limits movement of livestock and big game onto the Reservation.”198
Implementation of the APLIC guidelines are an appropriate measure. However, they do not
mitigate bird and bat fatalities due to collisions with the Project’s wind turbines. In addition,
there is nothing inherent in the APLIC guidelines that reduces avian collisions with power lines.
Instead, the APLIC guidelines describe ways to reduce avian collisions after the developer
conducts: (1) geospatial analysis, (2) a field assessment, and (3) an avian risk assessment.199 The
FEIS does not incorporate (or require) the geospatial analysis or risk assessment recommended
by APLIC.200 As a result, MM-BIO-4 does not mitigate avian collisions with the Project’s
power lines. To the contrary, avian collisions are likely because the Project’s gen-tie includes a
fiber-optic ground wire,201 which is the wire most frequently associated with bird collisions due
to its small diameter and elevated position on the transmission line.202 As a result,
implementation of the APLIC guidelines does not ensure no adverse effects due to collisions
with the power lines. The APLIC guidelines also do not ensure no adverse effects due to
electrocutions. As noted in the APLIC guidelines: “[a]lthough avian-safe construction
minimizes electrocution risk, electrocutions can never be completely eliminated.”203
Commission, Renewables Committee, and Energy Facilities Siting Division, and California Department of Fish and
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Ultimately, the FEIS relies on the BBCS to justify the BIA’s conclusion that: (a) avian collisions
with the Project’s wind turbines would not be adverse, and (b) the Project would have no adverse
effects on birds and bats. However, the FEIS defers formulation of the BBCS and all substantive
components of that plan. This includes a thorough risk assessment. 204 There are two reasons a
risk assessment is conducted for new wind energy facilities: (1) to provide the public and
decision makers with the information needed to decide whether the project poses an
unacceptable risk, and (2) to design the project in a way that reduces the risk (e.g., relocate
turbines, power lines, or other project elements).205 Because the FEIS defers the risk assessment
(i.e., until after the planning phase), it is unlikely the Developer will be able to make any
meaningful changes to the Project design. Nevertheless, the FEIS does not require the Developer
to make any changes to the Project based on the risk assessment. This renders the risk
assessment relatively useless as a mitigation tool.
Even though a full risk assessment has not been conducted, the BIA has made the a priori
conclusion that impacts to birds would not be adverse because, irrespective of the results of the
risk assessment, the BBCS will be able to mitigate the risk such that there are no adverse effects
to birds. This rationale is inconsistent with what is known about mitigation strategies.
Specifically, unless the BBCS incorporates curtailment (or turbine removal), it may be
impossible to mitigate the risk because currently there are no proven mitigation strategies besides
curtailment. This issue is exacerbated by the FEIS’s failure to establish: (a) a rigorous plan for
collecting the data needed to obtain accurate fatality estimates once the Project starts operating;
(b) specific fatality thresholds; and (c) an explicit and enforceable strategy for reducing fatality
levels should the thresholds be exceeded. Not only are these elements absent from the FEIS, but
the requirements of MM-BIO-4(c) are so vague that there are no assurances that they will be in
the BBCS. For example, although MM-BIO-4(c) requires the BBCS to include “methods and
protocols associated with post-construction monitoring,” it fails to establish any standards for
those methods and protocols. This is a critical omission because it has direct implications on the
accuracy of the data, and thus, the ability to implement effective adaptive management decisions.
BATS
Baseline Conditions
Dudek conducted bat surveys between September 2011 and September 2012 for the Jewell
Valley Wind Project. The survey consisted of placing acoustical monitors on three different
meteorological towers. According to the BTR: “data from one of the towers had a subset with
errors so the data from that tower were relied upon for confirming anecdotal information only.
Effectively, two towers contributed to the actual data analysis.”206 This is not reflected in the
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BTR’s data analysis, which includes all three towers.207 Dudek subsequently used this analysis
(which included the erroneous data) to support its conclusions pertaining to “low” bat activity
and risk at the Project site.208 Inclusion of corrupt (or missing) data in the analysis invalidates
those conclusions.
According to the BTR: “[w]hile this survey was not completed within the Campo Corridor, the
towers were approximately 1 and 3 miles from the study area within similar vegetation
communities and topography represented in the study area. Therefore, the data provides
information that can be applied to the surrounding areas.”209 This conclusion is not justified for
the following reasons:
1. There are 26 vegetation communities and land cover types within the Project Area.210
The BTR does not identify the vegetation communities associated with the sampling
stations. However, based on Google Earth imagery: (a) sampling station C-1 was located
in an area that had been graded and was largely devoid of vegetation in 2011 and 2012;
and (b) there were one or two vegetation types at the other two sampling stations (A-1
and F-1).211 Data on bat activity in an area devoid of vegetation (Figure 2, below) does
not accurately reflect bat activity at the Project site. Nevertheless, it is impossible that
data from three locations outside of the Project Area represent bat activity associated with
the 26 vegetation communities in the Project Area.
2. BTR Table 20 provides a comparison of “overall bat activity” between the Jewell Valley
sites and the Shu’luuk sites. Bat activity at the Jewell Valley sites (mean use total of
2.66) was significantly less than the Shu’luuk sites (mean use total of 94.98). This
demonstrates that data from one area cannot be applied to another area. The Shu’luuk
data represent bat activity in areas that will contain the Project’s wind turbines, whereas
the Jewell Valley data represent bat activity one to three miles away.
3. Bats exhibit considerable spatial variation. To account for this spatial variation, the
USFWS recommends installing a minimum of one acoustic monitoring station
approximately every two kilometers across the site where turbines are expected to be
sited.212 The analysis that was conducted to assess the Project’s risk to bats was based
solely on data from three stations (one of which had erroneous data), none of which were
within the Project site.
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Figure 2. Google Earth images of bat sampling station C-1 (green pin).213 Top image was
taken in March 2006. Middle image was taken in April 2010. Bottom image was taken in
August 2014. Dudek’s sampling occurred between September 2011 and September 2012.
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Index of Activity
Dudek’s conclusion regarding low bat activity at the Project site is based on the index of activity
(“IA”) values (from the Jewell Valley sites) in comparison to the IA values generated from three
long-term acoustic studies in Clark County, Nevada. The IA value from two of these studies
greatly exceeded the IA value from the Jewell Valley sites (the IA value from the third study was
less than the Project IA). The BTR and FEIS use this comparison to justify the conclusion that:
“[t]he potential effects of the Project on the meta-community of bats in the region, including
those species known to be susceptible to collision with turbine blades, would be negligible.”214
This is not a valid conclusion because Clark County, Nevada is not “in the region,”215 and the
meta-community of bats in Clark County is not the same as the one in San Diego County.216
Nevertheless, Dudek and the BIA have misapplied the data. Acoustic monitoring does not
measure the number of individual bats or population density.217 As a result, IA values derived
from acoustic monitoring data cannot be used to predict bat fatalities at a wind energy facility.
Hein et al. (2013) analyzed 12 sites with adequate (i.e., both pre-construction acoustic and postconstruction fatality) data to determine whether bat acoustic data gathered prior to construction
can be used to predict fatality. Based on this analysis, the authors concluded: “given current
available data, acoustic data gathered prior to construction cannot accurately predict bat
fatality.”218 Lintott et al. (2016) derived a similar conclusion and noted:
The precautionary principle indicates that sites perceived to contain little collision threat
to bats should be treated with caution until there is greater understanding of how to
identify risk factors to bats. In occasions when mitigation is currently deemed
unnecessary, post-construction surveys should still be conducted (e.g., carcass searches)
to ensure that the predictions are accurate and bat behaviour has not altered from preconstruction levels.219

Although Dudek’s acoustic monitoring data cannot be used to assess the Project’s risk to bats,
post-construction fatality monitoring data from the Tule Wind Project could be used. As noted
in the Avian and Bat Protection Plan for the Tule Wind Project: “[a]s a predictive tool, preconstruction bat activity surveys become stronger when paired with post-construction fatality
and acoustic surveys. Only with the addition of more complete data sets will we be able to
correlate and quantify relative risk from preconstruction surveys.”220 The FEIS provides no
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information on the post-construction bat fatality rates at Tule Wind. As a result, the BIA does
not have the basis for its conclusion that the relative risk of the Project is “low.”
Effects Determination
The FEIS acknowledges the Project could kill (or injure) bats due to collisions with the wind
turbines, and that the Campo Corridor contains features (e.g., dense riparian habitat, open water)
that may attract foraging bats.221 Nevertheless, the FEIS states: “[t]he potential effects of the
Project on the meta-community of bats in the region, including those species known to be
susceptible to collision with turbine blades, would be negligible.” This conclusory statement is
not supported by analysis, which, for the meta-community of bats in the region, would require
consideration of the proportion of annual fatalities caused by wind turbines in relation to the
population size and annual fatalities from all sources.222
The FEIS’s conclusion that impacts to bats would be “negligible” is inconsistent with scientific
evidence, which indicates wind energy facilities pose a population-level threat to some bat
species, including species that occur at the Project site. For example, Brown (2007) concluded
that wind turbines could be the “nail in the coffin” for some migratory bat species in
California.223 This is consistent with research by Frick et al. (2017), who demonstrated that
current mortality from wind turbines could result in rapid decline and extinction of the hoary bat
(and potentially other migratory tree-roosting bat species).224
The 250-MW Shu’luuk Wind Project was previously proposed for the Project site. A bat risk
assessment was performed for the Shu’luuk Wind Project after: (a) roost sites and hibernacula
searches; (b) comprehensive analysis of acoustic data collected from six Met towers at the
project site; (c) review of scientific literature from post-construction studies at operating wind
farms; and (d) input from experts on bat behavior (including the San Diego Natural History
Museum’s bat expert).225 Based on that analysis, the BIA concluded: “[a]lthough measures
would be implemented to reduce effects associated with bat collisions and/or barotrauma, these
effects would be considered significant and unavoidable.”226 The larger wind turbines
associated with the proposed Project pose more of a threat to bats;227 otherwise it is nearly
identical to the Shu’luuk Wind Project (e.g., in terms of generating capacity and location). As a
221
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result, there is no scientific explanation for why impacts from the Shu’luuk Wind Project would
be significant and unavoidable, whereas impacts from the proposed Project would be
negligible—especially given: (a) mounting scientific evidence that wind energy projects pose a
serious threat to bat populations;228 (b) the conclusion presented in the Shu’luuk DEIS was based
on multi-faceted analysis, including analysis of data pertaining to bat activity within the rotor
zone where turbines were proposed; (c) Dudek’s data suggest the Shu’luuk DEIS severely
underestimated the amount of bat activity at the Project site;229 and (d) the FEIS for the proposed
Project does not incorporate mitigation that is more effective (at reducing bat fatalities) than the
mitigation proposed in the Shu’luuk DEIS. For these reasons, the BIA’s conclusion pertaining to
Project impacts on bats is arbitrary and capricious.
Not only does the FEIS conclude that the Project would have no adverse effects on bats, but it
also concludes that there would be no adverse cumulative effects on bats. This conclusion is
inconsistent with Dudek’s analysis of impacts associated with the Tule Wind Project. The
FEIS/FEIR for the Tule Wind Project (Dudek 2011) concluded that the presence of wind turbines
would result in a significant risk of collision to special-status bat species, and that this impact
would be adverse.230 If bat fatalities associated with the 201-MW Tule Wind Project are
adverse, then bat fatalities associated with 769 MW of wind energy in the cumulative effects
study area are even more adverse.
Risk Assessment
According to the BTR: “the majority of species, excluding the migratory tree bats and highflying molossids, were found to fly less than 30 meters in height and those that did occur within
the higher spaces represented only a small fraction of total activity.”231 This information is
deceptive because it is based on total activity of all bats combined, and most (71%) of that
activity was derived from just two species.232 The BIA has no basis for concluding impacts to
the meta-community of bats in the region would be negligible because the BIA did assess the
risk to each species that comprises that meta-community. To do this, one must examine how
frequently each individual species occurs within the rotor zone. Of the 14 bat species Dudek
detected, 5 exhibited more activity at the “high microphone” than the “low microphone”
(including 4 of the 10 special-status species).233 Thus, the risk to these five species is relatively
high, and the impact to the populations of those species may be very significant.234 The BIA
cannot conclude that Project impacts to the entire “meta-community” is negligible just because
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most of the bat activity at the (Jewell Valley) sites consisted of two species that tend to fly below
rotor level.
This issue is compounded by evidence that: (1) bats appear to be attracted to wind turbines,235
and (2) acoustic monitoring equipment does not adequately sample species that are most
susceptible to being killed by wind turbines. HT Harvey summarized the latter issue in their
report to the CEC regarding bat activity in the Montezuma Hills Wind Resource Area:
Bats may not need to echolocate while migrating (Crawford and Baker 1981, Kunz et al.
2007, Cryan and Barclay 2009) and instead may use vision for long-distance orientation
(Mueller 1968, Williams and Williams 1970, Johnson et al. 2003). Cryan and Barclay
(2009) predicted that if migrating bats were less likely to echolocate, call sequences
would tend not to be detected at nacelle height, more bats would be present than
echolocation passes detected, and that atypical echolocation calls (for example, startle
calls) would be observed. In this study, the authors did not position bat detector
microphones at full nacelle height, but at 30 meters agl the microphones recorded only
two echolocation call sequences from hoary bats. The night-vision data suggested that in
fact there were many more bats present than were detected based on echolocation
recordings. Although the authors detected no startle calls, bats may see the tower
structure upon approach but may not benefit from a typical echo from the surface of the
moving blade when bats approach from a lateral aspect (Long et al. 2009). The dearth of
acoustic data supports the hypothesis that at some sites migrating bats do not routinely
echolocate.236

According to the BTR: “[t]he overall magnitude of bat usage within the Campo Corridor is
significantly less than any locations studied that contain attractant features (see Section 4.4,
Wildlife Diversity). This suggests that the risk for bat collisions with Project wind turbines is low
when taking into account the overall low abundance of bats in the area and lower abundance of
high-flying bats (see Table 19).”237 This information is deceptive and does not justify the BIA’s
findings for the following reasons:
1. The IA values that Dudek used for its comparison include the IA values that were derived
from the tower that had corrupt data. Dudek cannot use data from malfunctioning
equipment to support its conclusion that bat usage within the Campo Corridor is less than
other locations. Furthermore, none of the data were collected in the Campo Corridor,
which the FEIS acknowledges has attractant features. Instead, the data were collected
one to three miles away in areas without attractant features.
2. Acoustic monitoring equipment does not measure bat abundance. If the microphone
records 50 calls of a species, there is no way of knowing whether those calls came from
50 individuals, or one individual that called 50 times.
3. The BTR’s reference to bat activity being lower than “any locations studied that contain
attractant features” is misleading. In reality, only four locations with attractant features
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were studied.238 All four locations were in Nevada, and as one would expect, they had
high IA values because they were either in riparian corridors or were at a water
impoundment.239
4. The BTR’s comparison was derived from O’Farrell’s work for the Searchlight Wind
Project in Nevada. Similar to the BTR, O’Farrell reported low bat activity at the
Searchlight Wind Project site relative to study sites (in Nevada) that contained attractant
features. However, unlike the BTR, the EIS for the Searchlight Wind Project
acknowledged: “[u]nfortunately, no correlation between preconstruction surveys and
post-construction fatalities has been established (NWCC 30 2010). Therefore, even
though bat activity in the area is lower than at other locations in Nevada, the proportional
effects on the bat population cannot be predicted. Post-construction monitoring will be
essential to quantifying effects on bats.”240 As a result, the EIS for the Searchlight Wind
Energy Project required quantifiable fatality thresholds, that if exceeded, would trigger
curtailment and other mitigation.
Mitigation
Common Response ABC-3 states:
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 meta-community 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.

The FEIS fails to explain how MM-BIO-4 would further reduce potential impacts associated
with bat collisions. Preparation of a BBCS does nothing to reduce bat collisions unless it
includes strategies that have proven to be effective at reducing bat collisions. MM-BIO-4
provide no assurances that the BBCS would include those strategies, or that the Developer would
implement them. Similarly, post-construction fatality monitoring and reporting do nothing to
reduce bat collisions without: (a) specific fatality thresholds, and (b) an explicit and enforceable
strategy for reducing fatality levels should the thresholds be exceeded. MM-BIO-4 does not
require either of these elements.
CUMULATIVE IMPACTS
Direct Cumulative Impacts
The BIA has concluded that the Project would contribute to adverse cumulative impacts,
including:
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•

Direct loss of special-status plant or wildlife species, resulting in reduction of distribution
and population size.

•

Loss of suitable habitat.

•

Wildlife behavior modifications and area avoidance due to construction noise and
increased human presence.

•

Barriers or constraints to wildlife movement.241

The FEIS fails to mitigate these cumulative impacts (or even Project-specific impacts). For
example, the FEIS does not incorporate any mitigation for direct loss of special-status plant or
wildlife species. As the FEIS acknowledges, the cumulative impact of direct species loss may be
severe (i.e., reduced distribution and population size).
Indirect Cumulative Effects
The FEIS makes the following conclusion pertaining to indirect cumulative impacts:
with implementation of the mitigation measures for the Project, along with the
minimization and mitigation measures for the cumulative projects, these [indirect]
impacts would be reduced to no adverse effect. 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.242

This conclusion is not justified because some of the indirect impacts identified in the EIS (e.g.,
changes in wildlife habitat usage due to noise and human presence)243 are inevitable components
of the cumulative projects and cannot be mitigated.
Quino Checkerspot Butterfly
The FEIS (Dudek) concludes that there would not be an adverse cumulative impact to Quino
checkerspot butterfly habitat. However, the FEIS makes no attempt to quantify cumulative
impacts to Quino checkerspot butterfly habitat in the region. The FEIS simply states:
As with this Project, 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 or Section
10 of the Endangered Species Act process. Therefore, the cumulative impacts would not
be adverse with implementation of measures in the Section 7 or Section 10 process.244

As discussed in my previous comment letter, the Section7 or Section 10 process does not ensure
no adverse cumulative impacts because the USFWS has concluded:
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,
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distribution, and habitat availability can be reduced without critically compromising
population resiliency.245

Dudek prepared the Final Environmental Impact Report/Environmental Impact Statement
(“FEIS/FEIR”) for the East County Substation, Tule Wind, and Energia Sierra Juarez Gen-Tie
Projects. The FEIS/FEIR analyzed cumulative impacts to biological resources in southeastern
San Diego County and western Imperial County.246 The FEIS/FEIR’s cumulative impacts
analysis included the Campo Wind Project and many of the same projects as those contemplated
in the Campo Wind FEIS. The FEIS/FEIR concluded there would be an unavoidable, adverse
cumulative impact to the Quino checkerspot butterfly.247 The FEIS/FEIR noted:
The Proposed PROJECT combined with the reasonably foreseeable cumulative projects,
despite species avoidance, minimization, and mitigation measures that would likely be
implemented by each project, would have the potential to reduce the distribution and/or
the overall population size of one or more special-status wildlife species (in particular,
Quino checkerspot butterfly and barefoot banded gecko) such that they are vulnerable to
environmental variability and are at a higher risk of becoming imperiled. For Quino
checkspot [sic] butterfly, the cumulative projects in southeastern San Diego County occur
in the easternmost extent of the species known range and implementation of the
cumulative projects in this portion of the analysis area could result in a contraction of the
species’ range.248

The FEIS provides no scientific evidence or analysis to support Dudek’s and the BIA’s
conclusion that cumulative impacts to the Quino checkerspot butterfly in southeastern San Diego
County are no longer an adverse. To the contrary, scientific evidence indicates the populations
in southeastern San Diego County remain threatened by the cumulative effects of habitat loss,
stochastic environmental events, altered habitat suitability due to climate change, and nonnative
species invasions.249
Vegetation Communities
According to the FEIS: “[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.”250 This value
does not appear to be accurate. As a result, I asked the BIA to provide a detailed account of how
it calculated 2,893 acres of cumulative impacts to “similar native vegetation communities.”251
The BIA’s response was: “[r]efer to Response to Comment G-43. Furthermore, Section 4.7 of
the BTR describes the methods used to formulate the cumulative analysis for biological
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resources and the vegetation categories are shown on Figure 16.” The BIA’s response fails to
resolve the issue for the following reasons:
1. Response to Comment G-43 provides no information on how the BIA (or Dudek)
calculated 2,893 acres of cumulative impacts.
2. Section 4.7 of the BTR pertains to jurisdictional wetlands and does not include any
information on cumulative impacts.
3. Section 5.7 of the BTR identifies the projects that would potentially affect biological
resources within the cumulative study area.252 Those projects, in conjunction with the
Project, directly impact over 4,450 acres.253 The Energia Suarez Wind Project may
impact 12,651 acres if subsequent phases of that project are executed.254
4. Figure 16 does not include the JVR Solar or Cameron Solar projects. Thus, it appears
Dudek’s impacts calculation did not include those projects.
Bird and Bat Collisions
The cumulative impacts analysis in the DEIS failed to consider the Kumeyaay Wind Project.
Response to Comment G-157 argues: “[t]he 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 BIA’s response is inconsistent with guidance issued by the Council on Environmental
Quality (“CEQ”), which states:
CEQ interprets NEPA and CEQ's NEPA regulations on cumulative effects as requiring
analysis and a concise description of the identifiable present effects of past actions to the
extent that they are relevant and useful in analyzing whether the reasonably foreseeable
effects of the agency proposal for action and its alternatives may have a continuing,
additive and significant relationship to those effects.255

The Kumeyaay Wind Project is currently operating. Thus, it has “present effects” (e.g., bird and
bat fatalities, erosion, and vegetation damage).256 Because the proposed Project is located
immediately adjacent to the Kumeyaay Wind Project, it is reasonably foreseeable that it would
have a continuing, additive and significant relationship to those effects. Moreover, it is illogical
that the Tule Wind Project would meet the definition of a cumulative project, but not the
Kumeyaay Wind Project.
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The geographic scope of the BIA’s cumulative effects analysis encompasses five wind energy
projects with a combined generating capacity of 769 MW.257 Collectively, these projects will
kill an estimated 5,744258 to 14,426 birds annually,259 and 6,815 to 30,124 bats annually.260
Fatalities of this magnitude constitute a potentially severe cumulative impact.261 I commented on
the DEIS’s failure to include discussion or analysis of cumulative impacts to birds and bats due
to collisions with wind turbines.262 The FEIS’s response is that my “claim of cumulative impacts
of bird and bat fatalities is noted.” The FEIS continues to lack any discussion or analysis of
cumulative impacts to birds and bats due to collisions with wind turbines.
Golden Eagle Collisions
The FEIS indicates the Project is likely to kill golden eagles.263 Although there are existing and
reasonably foreseeable wind energy projects in the region, the FEIS fails to provide any analysis
of cumulative effects to golden eagles. The FEIS/FEIR for the East County Substation, Tule
Wind, and Energia Sierra Juarez Gen-Tie Projects (termed “PROJECT” in the FEIS/FEIR)
concluded: “[t]he risk of mortality due to collision with operating turbines by golden eagle
resulting from the Proposed PROJECT would be…an unavoidable adverse impact under
NEPA.”264 It further concluded: “the Proposed PROJECT, combined with the reasonably
foreseeable cumulative projects, would result in an unavoidable adverse cumulative impact under
NEPA…particularly by golden eagle species.”265 The FEIS/FEIR’s cumulative impacts analysis
included Kumeyaay Wind as an existing project, and Campo Wind as a reasonably foreseeable
future project. The threat of golden eagle fatalities due to collision with operating wind turbines
has not subsided since publication of the FEIS/FEIR. Therefore, based on Dudek’s analysis for
the PROJECT, and because Dudek has not provided any supplemental (or revised) analysis, the
BIA must adopt Dudek’s conclusion that golden eagles would be subject to an unavoidable
adverse cumulative impact.
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Golden Eagle Foraging Habitat
The Project would permanently266 impact approximately 855 acres of golden eagle foraging
habitat.267 Response to Comment G-173 states: “[p]roject and cumulative impacts on golden
eagle habitat were not considered adverse due to the small footprint impacts on foraging habitat
for this species.” Impacts to 855 acres are not a “small footprint.” Nevertheless, the BIA’s
response acknowledges the Project will result in impacts to golden eagle foraging habitat.
Although the BIA might consider those impacts to be minor, it acknowledges that: “[c]umulative
impacts can result from individually minor, but collectively substantial, impacts taking place
over a period of time.”268 Thus, cumulative impacts to golden eagle foraging habitat need to be
analyzed. However, the BIA’s analysis is limited to the following statements:
The 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.
Permanent indirect impacts to wildlife habitat from increased wildfire risk could result in
a cumulatively adverse impact. 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.269

The BIA’s rationale is inconsistent with the evidence. For example, the FEIS/FEIR for the East
County Substation, Tule Wind, and Energia Sierra Juarez Gen-Tie Projects did not require any
mitigation for impacts to golden eagle foraging habitat because it concluded: “[r]emoval of [over
725 acres of] suitable foraging habitat for this species would be an insignificant proportion of the
available foraging habitat in the region.”270 The FEIS/FEIR for the Ocotillo Wind Project
derived a similar conclusion regarding impacts to 655 acres of golden eagle foraging habitat.271
This approach defeats the purpose of cumulative effects analysis, which is to assess whether
individually minor impacts are collectively significant.
The core argument in the FEIS (and the environmental documents for other projects in the
region) hinges on the assumption that there is an overabundance of golden eagle foraging in the
region, and thus, that impacts to habitat are insignificant because golden eagles will simply
forage elsewhere. However, there is no analysis to support that assumption. To the contrary,
research indicates golden eagles selectively use available habitat, and that they concentrate their
foraging activities in select “core” areas, which may be located a considerable distance from nest
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sites.272 In a study on spatial use and habitat selection of golden eagles, Marzluff et al. (1997)
concluded that there was substantial variation in home range size and habitat use among eagles,
and that if such variation was ignored, conservation strategies and biological descriptions would
be inaccurate and rarely effective.273 To properly assess cumulative impacts, the BIA needs to
assess the configuration of cumulative impacts in relation to the golden eagle territories that
occur in the region.
OTHER ISSUES
Rare Plant Surveys
The BTR claims that for two seasons, Dudek conducted late season rare plant surveys with a
focus on Tecate tarplant.274 Tecate tarplant blooms sometime between August and October
(depending on phenology).275 Dudek’s late-season surveys were limited to the first three days of
August 2018,276 which was a drought year “that affected plant growth.”277 The California
Consortium of Herbaria does not contain any records of Tecate tarplant being collected in early
August (during any year).278 In addition, Dudek did not detect Tecate tarplant during its
reference checks, which were designed “to determine appropriate survey timing.”279 Due to
these factors, Dudek’s survey results do not provide reliable information on the number of
Tecate tarplants that will be impacted by the Project.
Wildlife Corridors
The FEIS states: “[t]he Project Site does not contain any wildlife corridors; therefore, the limits
of grading would not further constrain wildlife movement.”280 The FEIS is incorrect; a portion
of the Campo Corridor has been classified an “Essential Connectivity Area” because it provides
areas essential for ecological connectivity between large, relatively natural habitat blocks that
support native biodiversity (Figure 3, below).281
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Figure 3. Essential Connectivity Area within the Project site.282
Jurisdictional Wetlands and Waters
Minimization of Impacts
I commented that the maps provided in the DEIS suggest the Off-Reservation portion of the
Project has not been designed to minimize: (a) redundancy of roads, or (b) impacts to wetlands in
McCain Valley. The BIA argues: “[t]he crossing for wetlands through the Boulder Brush
Corridor is minimized to the extent practicable.”283 The BIA’s argument is inconsistent with the
figures in the FEIS, which depict the gen-tie line going through wetlands in McCain Valley.284
Figures 4a and 4b (below) depict a feasible alternative to reduce impacts to wetlands.
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Figure 4a. Red lines depict approximate locations of ground disturbance associated with the
proposed Project. Blue pins depict existing road; brown circle depicts hill where Dudek
detected Quino checkerspot butterflies. Co-locating the gen-tie along the existing road would
reduce impacts to wetlands and Quino checkerspot butterfly habitat.

Figure 4b. National Wetlands Inventory map. Black line depicts wetland crossing proposed in
the EIS. Red arrow points to crossing location that would minimize impacts to wetlands.
48

Road Crossings
The FEIS states: “[c]onstruction of permanent, unpaved roads across ephemeral drainage
features would 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.”285 This conclusion is not supported by a “functional or condition assessment,”
as recommended by the U.S. Army Corps of Engineers.286 In addition, just because the road
would “allow for water to continue flowing downstream unimpeded” does not mean that there
would be no net loss of functions or values. To the contrary, vehicles that use the road will
deposit pollutants and alter the drainage’s plant communities and substrate (e.g., by dislodging
sediment and compacting the soil). This will affect drainage functions and values (e.g.,
dissipation of energy, retention of particulates, and water quality).
MM-BIO-2: Jurisdictional Waters and Wetlands Compensation
Comment G-184 pertained to the BIA’s conclusion that impacts to federally regulated waters and
wetlands would be reduced to less than adverse with implementation Clean Water Act permit
conditions (which have not been formulated). The BIA’s response fails to address the issues I
raised.
Vegetation and Habitat
Decommissioning
The FEIS concludes: “[d]irect 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.”287 This conclusion is not supported by evidence because the FEIS
does not require restoration of pre-Project conditions following decommissioning.288 Instead, it
requires 40% cover of plant species native to adjacent habitats. Thus, it allows type
conversions289 and (potentially) 60% cover of non-native species. In addition, it remains unclear
whether decommissioning activities would be subject to weed monitoring and management
measures because Response to Comment G-108 fails to address that issue.290
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Invasive Species
The FEIS concludes that construction and operations of the Project would have adverse indirect
impacts on vegetation communities, jurisdictional waters, and Quino checkerspot butterfly
habitat due to the introduction of invasive species.291 The FEIS subsequently concludes that the
impacts would not be adverse with implementation of MM-BIO-1.292 This conclusion is not
justified because MM-BIO-1 only requires implementation of the weed management plan for
two years post-construction. Thus, it fails to address the adverse impact associated with Project
operations (except for the first two years).
Facilitation of OHV damage
I provided evidence of damage to vegetation due to new off-road vehicle trails that were created
shortly after completion of the Kumeyaay Wind Project. This suggests that new roads associated
with the proposed Project could facilitate additional (unauthorized) off-road vehicle trails. The
FEIS’s response to this issue is that the Kumeyaay Wind Project is a separate project that has
different enforceable measures.293 The FEIS’s response is irrelevant. Both projects are subject
to the Tribe’s Land Use Plan, which was established prior to vegetation damage depicted in my
comment letter. The Land Use Plan includes standards for resource protection, including: “[t]he
open space and wilderness characteristics of tribal lands shall be protected to the maximum
extent practicable.”294
Habitat Fragmentation
Response to Comment G-116 fails to resolve the issue I raised, which is the discrepancy between
the BTR’s statement that: “[s]maller roads can be significant barriers to less-mobile species,” and
the BTR’s conclusion that: “[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 gentie line would not be fenced; therefore, wildlife would be able to continue moving freely through
these areas.”
Response to Comment G-120 states: “[t]he Project Area is currently a mix of naturally vegetated
and developed lands.” The BIA’s response is inconsistent with the FEIS, which describes the
Project Area as “largely undeveloped.”295 Response to Comment G-120 further states: “[t]here is
little risk of vehicle collision, non-native ant predation, or weed infestation affecting host plants
resulting from the Project.” The statement that there is little risk of weed infestation affecting
host plants is inconsistent with: (a) scientific literature,296 and (b) the FEIS’s conclusion that
indirect impacts associated with the introduction of invasive species would remain adverse
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despite the implementation of standard BMPs.297 The EIS provides no analysis of non-native ant
predation (and the potential for the Project to facilitate the spread of non-native ants). Therefore,
there is no basis for the BIA’s statement that there is little risk of non-native ant predation.
Quino checkerspot butterflyMy discussion of habitat fragmentation noted that the Project includes 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 gentie line.298 This information came from the DEIS.299 Nevertheless, the BIA’s response claims I
am incorrect, and that “[t]he fuel modification zone would be 20 feet on both sides of the road.”
The BIA’s response conflicts with the FEIS’s Project Description: “[f]or purposes of fire
management, a fuel modification zone of 100 feet (50 feet each side, including a 16-foot-wide
road on one side) would extend along the overhead gen-tie line (230 kV).”300
The 100-foot fuel modification zone along the 8.5-mile gen-tie line would impact 103 acres,
which would be subject to annual mowing.301 The figures provided in the FEIS suggest the
BIA’s impact assessment accounted for the 16-foot-wide road, but not the 100-foot fuel
modification zone.302 In addition, it appears the BIA’s impact assessment did not account for
annual mowing of vegetation along the 28 miles303 of buried cable rights-of-way.304
Noise
I commented that the BTR’s conclusions pertaining to impacts on wildlife due to Project noise
are conclusory in nature and are not supported by scientific evidence or analysis.305 The BIA’s
response fails to resolve this issue. Moreover, the analysis in the BTR was designed solely to
assess impacts to humans and cannot be applied to animal species that have substantially
different audiograms.306
Response to Comment G-152 states: “[t]he 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.” This confirms Dudek did not have the
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scientific basis for its conclusion that: “[n]oise from Project construction is not anticipated to
hamper breeding and nesting activities of any special-status species.”307
Dudek’s analysis of special-status species was limited to the golden eagle and Quino checkerspot
butterfly. Therefore, it had no basis for concluding noise associated with O&M activities would
not affect “any special-status species.”308 The BIA provided the following response: “[n]either
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.”309
The BIA’s response fails to address the issue and ignores the fact that noise can disrupt normal
breeding, sheltering, and feeding activities of golden eagles.
This concludes my comments on the FEIS.
Sincerely,

Scott Cashen, M.S.
Senior Biologist
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EXHIBIT C

Phyllis Fox, PhD, PE
745 White Pine Ave.
Rockledge, FL 32955
February 28, 2020

Kyle C. Jones
Adams Broadwell Joseph & Cardozo
520 Capitol Mall, Suite 350
Sacramento, CA 95814
Re: Campo Wind FEIS: Response to Valley Fever Comment VF-1
Dear Mr. Jones:
As you requested, I have reviewed the response to comments on Valley Fever,
addressed in global response 2.16.1 In my opinion, the response fails to address the
comments raised on Valley Fever. The impact of Project construction will result in
significant health impacts to construction workers. The FEIS must be revised to include
additional mitigation identified below.
My resume is included in Exhibit 1 to this letter. I have over 40 years of
experience in the field of environmental engineering, including air emissions and air
pollution control; greenhouse gas (GHG) emission inventory and control; health risk
assessment; Valley Fever; water quality and water supply investigations; hazardous
waste investigations; risk of upset modeling; environmental permitting; nuisance
investigations (odor, noise); environmental impact reports (EIRs and EISs), including
CEQA/NEPA documentation; risk assessments; and litigation support. I have MS and
PhD degrees in environmental engineering from the University of California at
Berkeley. I am a licensed professional engineer in California.
My work has been cited in two published CEQA opinions: (1) Berkeley Keep Jets
Over the Bay Committee, City of San Leandro, and City of Alameda et al. v. Board of Port
Commissioners (2001) 111 Cal. Rptr. 2d 598 and (2) Communities for a Better Environment v.
South Coast Air Quality Management Dist. (2010) 48 Cal. 4th 310 and has supported the
record in many other CEQA and NEPA cases.

Campo Wind Final Environmental Impact Statement, Appendix T: Responses to Public Comments,
Response 2.16: Public Health and Safety: Valley Fever; available at http://campowind.com/.
1

San Diego County Valley Fever Incidence Rate Underestimated
First, the global response to comments on Valley Fever2 reports a Valley Fever
incidence rate within San Diego County during 2010 to 2015 of >0 to 5.9 individuals
affected out of a population of 100,000. This is outdated information. It is well known
that Valley Fever has been on the rise in California. The most recent statistics reported
by the California Department of Public Health (CDPH) indicate that the incidence rate
of Valley Fever in San Diego County has consistently increased from 3.5 cases per
100,000 in 2015 to 8.2 cases per 100,000 in 2018, or nearly double that reported in
Response 2.16. Table 1. Thus, the potential for Valley Fever outbreaks at the Project site
is much higher than disclosed in Response 2.16.
Table 1: Reported Cases of Valley Fever in San Diego County3,4
Year

No. of Cases

2015
2016
2017
2018
2019

113
132
276
276
298

Rate
Cases/100,000
3.5
4.0
8.3
8.2
-

Second, the reported incidence rates are significant underestimates. The CDC,
for example, reports that “the number of Coccidioidomycosis cases reported to NNDSS
is likely an underestimate of the actual number of cases that occur nationwide because
of underdiagnosis and underreporting. Some persons infected with Coccidioides
develop a relatively mild illness and either do not seek medical care or do seek care but
never receive a diagnosis of Coccidioidomycosis, partially because interpretation of test
results is complex.”5 This is most likely the case in the Project area, which is sparsely
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FEIS, Response 2.16.

California Department of Public Health (CDPH), Epidemiologic Summary of Coccidioidomycosis in
California, 2018, p. 6; available at https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH
%20Document%20Library/CocciEpiSummary2018.pdf.
3

CDPH, Coccidioidomycosis in California, Provisional Monthly Report, January– December 2019 (as of
December 31, 2019), pdf 2-3, year of estimated onset; available at https://www.cdph.ca.gov/Programs/
CID/DCDC/CDPH%20Document%20Library/CocciinCAProvisionalMonthlyReport.pdf.
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Kaitlin Benedict and others, Surveillance for Coccidioidomycosis – United States, 2011-2017,
Surveillance Summaries, September 20, 2019, v. 68, no. 7, pp. 1-15; available at
https://www.cdc.gov/mmwr/volumes/68/ss/ss6807a1.htm. See also: Miriam Raftery, Valley Fever
Epidemic Linked to Desert Solar Construction; Heightens Concerns Over Risks from Large-Scale Wind
and Solar Projects, East County Magazine, May 2013; available at https://www.eastcountymagazine.
5

2

populated and lacks sophisticated medical facilities and trained medical professionals
that could detect Valley Fever.
The CDC also reports that “[t]he number of Valley fever cases reported to CDC
likely underestimates the true number of Valley fever cases. Tens of thousands more
illnesses likely occur and may be misdiagnosed because many patients are not tested for
Valley fever.”6 Others concur: “The disease is widely underdiagnosed, however, and
these cases most likely represent a small fraction of the true number.”7 Elsewhere:
“Symptomatic patients frequently have an influenza-like syndrome characterized by
cough, shortness of breath, fever, and fatigue that is commonly diagnosed as
community-acquired pneumonia.”8
Regardless, the number of cases in the Project area is not informative because it is
sparsely populated. The Project will be located in zip codes 91906 (Campo) and 91962
(Pine Valley).9 The incident rate map for San Diego County does not report Valley
Fever incidence rates for these zip codes due to their very sparse population.10 The
population in these zip codes are 3,426 and 2,530, respectively.11 Assuming, arguendo,
that zip code 91906 had an incidence rate of 15 cases per 100,000 population, the highest
in the county, the number of Valley Fever cases in this zip code would be less than one12
and thus likely not reported or detected. Further, it is likely that medical facilities in the
Project zip codes are not equipped to detect Valley Fever. Thus, it is irrelevant that the
reported incident rate of Valley Fever in the area is low.

org/valley-fever-epidemic-linked-desert-solar-construction-heightens-concerns-over-risks-large-scalewin.
CDC, Valley Fever (Coccidioidomycosis) Statistics; available at https://www.cdc.gov/fungal/diseases/
coccidioidomycosis/statistics.html.
6
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Emerging Infectious Diseases, v. 24, no. 3, March 2019; available at https://wwwnc.cdc.gov/eid/article/
24/3/17-0623_article.
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County of San Diego Health and Human Services Agency, San Diego County Communicable Disease
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programs/phs/documents/San_Diego_County_Annual_Communicable_Disease_Report_2017.pdf.
10

California Zip Codes by Population; available at: https://www.californiademographics.com/zip_codes_by_population.
11

12

Number of cases in zip code 91906 = (5)(3426)/100,000 = 0.17 <1.

3

Seasonal Valley Fever Incidence Rate Misrepresented
Third, the response asserts that even if the fungus is present at the site,
earthmoving activities may not result in increased incidence because propagation is
dependent on climatic conditions, with the highest potential for exposure “following
early seasonal rains and long dry spells.” This is also misleading. The Valley Fever case
count starts to increase in the April to June period and peaks in September to
November, the peak construction period. Figures 1 and 2.
Figure 1: Reported Suspect, Probable, and Confirmed Cases of Coccidioidomycosis
by Month and Year of Estimated Onsite, California, 2017-201913

13

Ibid., pdf 4.
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Figure 2: Acute Coccidioidomycosis Cases by Month of Onset,
San Diego County, 201714

Project Site Valley Fever Incidence Rate Misrepresented
Fourth, the response asserts that “[c]onfirmed 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.”15 However, the response fails to identify any
similar projects or significant earthmoving activities in the area comparable to the
Project.
The FEIS identifies seven cumulative projects that have been constructed.16
However, they are all very small with limited earthmoving, located 1.3 to 4.75 miles
from the Project site. None required an EIR/EIS and some were exempt from CEQA.
These projects prove nothing about the presence of Valley Fever spores at the Project
sites and the risk they pose to construction workers. The only way to confirm the
absence of Valley Fever spores at the construction sites is by testing the soil.
The proposed site has the potential to contain Coccidioidomycosis spores
because all of San Diego County is endemic for Valley Fever. The incident rate is low in
the Project area because it is sparsely populated. Because it is well known that Valley
Fever spores can easily become airborne when soil is disturbed,17 the Project
San Diego County Annual Communicable Disease Report 2017, pdf 19; available at
https://www.sandiegocounty.gov/content/dam/sdc/hhsa/programs/phs/documents/San_Diego_Co
unty_Annual_Communicable_Disease_Report_2017.pdf.
14

15

FEIS, Response 2.16.

16

FEIS, Appendix N.

A. J. Colson et al., Large-Scale Land Development, Fugitive Dust, and Increased Coccidioidomycosis
Incidence in the Antelope Valley of California, 1999-2014, Mycopathologia, Published online January 13,
2017, p. 451 (“A correlation between soil disturbances due to large-scale renewable energy construction
17
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construction sites should be tested well in advance of construction to determine if
spores are present. Accurate test methods have been developed and used in similar
applications.18,19 A study conducted in the Antelope Valley, slated for six solar ranches
of varying sizes, concluded that soil analyses should be conducted before soil
disturbance in endemic areas, noting: “Based on the findings of this study, we
recommend that EIRs include soil analyses for Coccidioides spp. on land destined for
construction of any type in endemic areas of the pathogen.”20 An Environmental
Assessment for a solar project has required soil testing.21
Risk to Construction Workers Misrepresented
Fifth, the response asserts that “[e]ven if the fungus is present at a site,
earthmoving activities may not result in increased incidence of valley fever … exposure
to Coccidioides does not guarantee that an individual will become ill…” This is
inconsistent with experience at similar sites. The CDPH specifically notes that
construction workers in endemic areas, such as those that will build the Project, are at
risk.22,23

projects, agricultural management practices and PM10 fugitive dust emission with increased incidence of
coccidioidomycosis was clearly indicated by results of this study.”), p. 456 (“One such danger is
Coccidioides spp. arthroconidia becoming airborne when soil is disturbed and dust mitigation measures
are inefficient or absent.”); available at http://www.knowthecause.com/downloads/
Colson2017FugitiveDustCoccidiodes.pdf.
J. R. Bowers et al., Direct Detection of Coccidioides from Arizona Soils Using CocciENV, a Highly
Sensitive and Specific Real-time PCR Assay, Medical Mycology, 2018, Exhibit 2; and Proceedings of the 60th
Annual Coccidioidomycosis Study Group Meeting, April 8–9, 2016, Fresno, CA; available at
http://coccistudygroup.com/wp-content/uploads/2016/10/CSG-60th-Annual.pdf.
18

19

Colson et al. 2017, pp. 439–458.

20

Colson et al. 2017, p. 456.

Final Environmental Assessment for Construction, Operation, and Decommissioning of a Solar
Photovoltaic System at Marine Air Ground Task Force Training Command Marine Corps Air Ground
Combat Center, Twentynine Palms, California, November 2015, Table ES-1, AQ-17, available at
https://www.29palms.marines.mil/Portals/56/Docs/G4/NREA/Environmental%20Assessment%20Co
nstruction%20and%20Operation%20of%20Solar%20Photovoltaic%20System%20at%20MAGTFTC,%20M
CAGCC%20(Final)%20November%202015.pdf.
21

CDPH, June 2012; Jason Wilken, Preventing Valley Fever in Construction Workers, August 21, 2018
(Wilken 2018); available at https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/CDPH%20
Document%20Library/CDPH-VF-Webinar-Slides.pdf. Recording available at https://cdphconf.webex.com/cdph-conf/lsr.php?RCID=bc2a65f06de80b7326ac17fc0cf25caa. Passcode: VFeverAug21.
22

23

Wilken 2018.
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Dust exposure is one of the primary risk factors for contacting Valley Fever.24 Specific
occupations and outdoor activities associated with dust generation, such as construction,
increase the risk of exposure and infection.25 The risk appears to be more specifically associated
with the amount of time spent outdoors than with doing specific activities.26
The most at-risk populations are Project construction workers and travelers on local
Construction workers are the very population that would be most directly exposed by
the Project. A refereed journal article on occupational exposures notes that “[l]abor groups
where occupation involves close contact with the soil are at greater risk, especially if the work
involves dusty digging operations.”28 One study reported that at study sites, “generally 50% of
the individuals who were exposed to the dust or were excavating dirt at the sites were
infected.”29 Significant digging will be required to construct the Project. The total disturbed
area within the Campo Corridor would be about 800 acres, while the total disturbed area within
the Boulder Brush Corridor would be about 130 acres.30 In addition, 15 miles of new onreservation roads would be constructed and 15 miles of existing roads would have to be
widened up to 40 feet.31
roads.27

In investigations at construction sites in San Luis Obispo County in 2007, 10 of 12 (83%)
of the construction workers contracted Valley Fever at one site. At two adjacent solar farms in
2011–2014, 44 construction workers out of 3,572 workers were laboratory-confirmed to have a
Coccidioides infection. Of these, 39% visited an emergency room; 20% were hospitalized; 77%
missed work, ranging from 1 day to over 1.5 years (22 days average); and in 5% of the workers,
the disease spread outside of the lungs. An incidence rate of 5,618 cases per 100,000 population
G. L. Sondermeyer Cooksey et al., Dust Exposure and Coccidioidomycosis Prevention Among Solar
Power Farm Construction Workers in California, American Journal of Public Health, August 2017, Exhibit 3;
Rafael Laniado-Laborin, Expanding Understanding of Epidemiology of Coccidioidomycosis in the
Western Hemisphere, Annals of the New York Academy of Sciences, v. 111, 2007, pp. 20–22, available at
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1196/annals.1406.004; Fisher et al. (“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.”).
24

See, e.g., Mark Nicas, Determining Occupational Causation of Coccidioidomycosis—Two Case Studies,
p. 13, in: Proceedings of the 62nd Annual Coccidioidomycosis Study Group, April 13-14, 2018; available at
https://vfce.arizona.edu/sites/default/files/csg_62nd_annual.pdf.
25

Kern County Public Health Services Department, Prevention (“The risk appears to be more specifically
associated with the amount of time spent outdoors than with doing specific activities”); available at
http://kerncountyvalleyfever.com/what-is-valley-fever/prevention/.
26

Lawrence L. Schmelzer and R. Tabershaw, Exposure Factors in Occupational Coccidioidomycosis,
American Journal of Public Health and the Nation’s Health, v. 58, no. 1, 1968, pp. 107–113, Table 3; available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1228046/?page=1.
27

28

Ibid., p. 110.

29

Fisher et al., 2007.

30

FEIS, Appendix B, p. B-1.

31

FEIS, Appendix B, p. B-5.
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was calculated, compared with the 2012 incidence rate for San Luis Obispo County of 38.4 cases
per 100,000 population.32 In follow-up surveys of solar plant workers in the county, 89 more
workers were found with clinically suspect Coccidioidomycosis that was not laboratoryconfirmed Valley Fever symptoms.33 More than 100 additional workers had symptoms
suggestive of Coccidioidomycosis but did not meet all clinical case definition criteria.34
The investigations at these sites concluded that conditions that contribute to Valley
Fever outbreaks are frequently performing soil-disturbing activities, being in a dust cloud or
storm (Figure 335,36), working in a trench or operating heavy equipment without an enclosed
cab with closed windows (Figure 4), and infrequently wearing respirators.37 The study of the
San Luis Obispo County solar workers revealed:38
In this study, we identified that, within a construction setting in a
coccidioidomycosis-endemic area, performing soil-disturbing activities and,
specifically, active digging, working in a ditch or trench, and operating heavy
machinery, were associated with clinical coccidioidomycosis. However, the
factor most strongly associated with clinical coccidioidomycosis was frequently
being in a dust cloud or storm. Even in the multivariate model, the odds of
clinical coccidioidomycosis were 5.93 times greater for those who frequently
versus infrequently reported being in a dust cloud or storm. The
coccidioidomycosis risk of construction work in arid, endemic regions is likely
partially attributable to work activities that generate dust but also to blowing
dust. Therefore, in a dust storm in an endemic area, all workers regardless of job
activity are at risk. We recommended that employers on these sites implement
and enforce criteria for suspending work on the basis of wind and dust
conditions.

32

Sondermeyer Cooksey et al. 2017, Exhibit 3, p. 1296.

33

Wilken 2018, pp. 22-34.

34

Sondermeyer Cooksey et al. 2017, Exhibit 3, p. 1302.

P. Bartolone, Kaiser Health News, July 24, 2017, California Valley Fever Cases Highest on Record;
available at https://khn.org/news/california-valley-fever-cases-highest-on-record/.
35

David Gorn, With Climate Change, Valley Fever Spreads in California—And This Year Could Be the
Worst Yet, September 25, 2018, Health; available at https://calmatters.org/articles/climate-changevalley-fever-health-california/.
36

37

Wilken 2018, p. 34; Sondermeyer Cooksey et al. 2017, Exhibit 3, p. 1298-1299.

38

Sondermeyer Cooksey et al. 2017, Exhibit 3, p. 1302.
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Figure 3: Construction Conditions That Cause Valley Fever in Workers—Dust
Storms

9

Figure 4: Construction Conditions That Cause Valley Fever in Workers—
Trenching and Open Cabs

The Project, for example, will involve a work force of up to 561 construction
workers on a daily basis for 14 months and numerous soil-disturbing activities,
including grading, excavation of foundations, cut and fill, undergrounding runs for
electrical cabling,39 and operating heavy construction equipment.40
A recent Valley Fever outbreak during construction of a solar plant in Monterey
County found a worksite incidence rate of 1,095 per 100,000 persons/year, compared to
39

FEIS, Appendix B.

40

FEIS, Appendix B, p. B-16/17 and Table 2-1.
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the 2016 incidence rates in Monterey and five surrounding counties that ranged from
4.4 to 210.6, demonstrating the significant risk to construction workers who disturb soils
containing Cocci spores.41 Cal/OSHA cited six employers over $240,000 for exposing
workers to Valley Fever at this site (California Flats Solar Project, Cholame Hills).42
The disease debilitates the population and thus prevents them from working.43
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.44 Another study estimated the average hospital stay for each (non-construction
worker) case of Coccidioidomycosis at 35 days.45
Mitigation Measure MM-BIO-1 Will Not Mitigate Valley Fever Risk
Finally, the response asserts that mitigation measure 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.” MM-BIO-1 requires the Developer to implement the fugitive
dust control measures in project design features PDF-AQ-2 and PDF-AQ-3 (Fugitive
Dust Control) of the FEIS.46 The dust control measures include:

Rebecca L. Law et al., Coccidioidomycosis Outbreak Among Workers Constructing a Solar Power
Farm—Monterey County, California, 2016–2017; Morbidity and Mortality Weekly Report, v. 67, no. 33, pp.
931–934, August 24, 2018, Table 2; available at https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6107319/.
41

California Department of Industrial Relations, News Release, Cal/OSHA Cites Six Employers Over
$240,000 for Exposing Workers to Valley Fever, November 20, 2017; available at https://www.
prnewswire.com/news-releases/calosha-cites-six-employers-over-240000-for-exposing-workers-tovalley-fever-300559637.html.
42

Frank E. Swatek, Ecology of Coccidioides Immitis, Mycopathologia et Mycologia Applicata, v. 40, no. 1–2, pp.
3–12, 1970, Exhibit 4.
43

44

Schmelzer and Tabershaw, 1968, Table 4.

Demosthenes Pappagianis and Hans Einstein, Tempest from Tehachapi Takes Toll or Coccidioides
Conveyed Aloft and Afar, Western Journal of Medicine, v. 129, Dec. 1978, pp. 527–530; available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1238466/pdf/westjmed00256-0079.pdf.
45

46

FEIS, Appendix P, p. P-2.
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Table 2: Fugitive Dust Control Program (PDF-AQ-2 and PDF-AQ-3)47

These are “conventional” dust control measures that are not designed to control
exposure to Valley Fever spores. It is well known that a conventional dust control plan
such as required by these mitigation measures is inadequate to address potential health
risks posed by exposure to Valley Fever.48 Conventional dust control measures are not
effective at controlling Valley Fever49 because they largely focus on visible dust or
larger dust particles—the PM10 fraction—not the very fine particles where the Valley
Fever spores are found. Figure 5. These very small particles are not controlled by
conventional construction dust control mitigation measures.
Figure 5: Size of Cocci Spores Compared to Soil Particles (in mm)

47

FEIS, Appendix P, p. P-13.

48

Wilken 2018.

See, e.g., K. C. Cummings et al. Point-Source Outbreak of Coccidioidomycosis in Construction Workers,
Epidemiology and Infection, v. 138, no. 4, 2010, pp. 507-511, Exhibit 5; Eileen Schneider et al., 1997, A
Coccidioidomycosis Outbreak Following the Northridge, Calif, Earthquake, JAMA, v. 277, no. 11, 1997, p.
908 (“Primary prevention strategies (e.g., dust-control measures) for coccidioidomycosis in endemic areas
have limited effectiveness.”) Exhibit 6; Wilken 2018.
49
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While dust exposure is one of the primary risk factors for contracting Valley
Fever and dust-control measures are an important defense against infection, it is
essential to note that PM10 and visible dust, the targets of conventional control
mitigation, such as proposed in the FEIS, are only indicators that Coccidioides ssp. spores
may be airborne in a given area. Freshly generated dust clouds usually contain a larger
proportion of the more visible coarse particles, PM10 (</=0.01 mm), compared to cocci
spores (0.002 mm). However, these larger particles settle more rapidly, and the
remaining fine respirable particles may be difficult to see and are not controlled by
conventional dust control measures.
Spores of Coccidioides ssp. have slow settling rates in air due to their small size
(0.002 mm) and low terminal velocity, and possibly also due to their buoyancy, barrel
shape, and commonly attached empty hyphae cell fragments.50 Thus spores, whose size
is well below the limits of human vision, may be present in air that appears relatively
clear and dust free. Such ambient airborne spores with their low settling rates can
remain aloft for long periods and be carried hundreds of miles from their point of
origin. Thus, implementation of conventional dust control measures, such as those
proposed for this Project, will not provide sufficient protection for both on-site workers
and the general public.
In response to an outbreak of Valley Fever in construction workers in 2007 at a
construction site for a solar facility within San Luis Obispo County, its Public Health
Department, in conjunction with the California Department of Public Health,51
developed recommendations to limit exposure to Valley Fever based on scientific
information from the published literature. The recommended measures go far beyond
the conventional dust control measures in the FEIS, which primarily control PM10.
They include the following measures that are not required in the FEIS to mitigate
construction fugitive dust emissions from the Project:
1. Reevaluate and update your Injury and Illness Prevention Program (as
required by Title 8, Section 3203) and ensure safeguards to prevent Valley
Fever are included.
2. Train all employees on the following issues:
-

The soils in the County may contain cocci spores;
Inhaling cocci spores may cause Valley Fever;

Frederick S. Fisher, Mark W. Bultman, and Demosthenes Pappagianis, Operational Guidelines (version
1.0) for Geological Fieldwork in Areas Endemic for Coccidioidomycosis (Valley Fever), U.S. Geological
Survey Open-File Report 00-348, 2000; available at https://pubs.usgs.gov/of/2000/0348/.
50

CDPH June 2013, pp. 4-6. See also Wilken et al., 2015 and Sondermeyer Cooksey et al. 2017, Exhibit 3;
abstract available at https://www.ncbi.nlm.nih.gov/pubmed/28640687.
51
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-

-

-

-

How to recognize symptoms of Valley Fever; these symptoms
resemble common viral infections, and may include fatigue, cough,
chest pain, fever, rash, headache, and body and joint ache;
Work with a medical professional with expertise in cocci as you
develop your training program and consult information on public
health department websites;
Workers must promptly report suspected symptoms of workrelated Valley Fever to a supervisor;
Workers are entitled to receive prompt medical care if they suspect
symptoms of work-related Valley Fever. Workers should inform
the health care provider that they may have been exposed to cocci;
To protect themselves, workers should use control measures as
outlined here.

3. Control dust exposure:
− Consult with local Air Pollution Control District Compliance
Assistance programs and with California Occupational Safety and
Health Administration (“Cal/OSHA”) compliance program
regarding meeting the requirements of dust control plans and for
specific methods of dust control. These methods may include
wetting the soil continuously while working it and ensuring that
the wetting process does not raise dust or adversely affect the
construction process;
− Provide high-efficiency particulate (“HEP”)-filtered, airconditioned enclosed cabs on heavy equipment. Train workers on
proper use of cabs, such as turning on air conditioning prior to
using the equipment and keeping windows closed.
− Provide communication methods, such as 2-way radios, for use in
enclosed cabs.
− Employees should be medically evaluated, fit-tested, and properly
trained on the use of the respirators, and a full respiratory
protection program in accordance with the applicable Cal/OSHA
Respiratory Protection Standard (8 CCR 5144) should be in place.
− Provide National Institute for Occupational Safety and Health
(NIOSH)-approved respirators for workers with a prior history of
Valley Fever.
− Half-face respirators equipped with N-100 or P-100 filters should be
used during digging. Employees should wear respirators when
working near earth moving machinery.
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− Prohibit eating and smoking at the worksite, and provide separate,
clean eating areas with hand-washing facilities.
− Avoid outdoor construction operations during unusually windy
conditions or in dust storms.
− Consider limiting outdoor construction during the Fall to essential
jobs only, as the risk of cocci infection is higher during this season.
4. Prevent transport of cocci outside endemic areas:
− Thoroughly clean equipment, vehicles, and other items before they
are moved off-site to other work locations.
− Provide workers with coveralls daily, lockers (or other systems for
keeping work and street clothing and shoes separate), daily
changing and showering facilities.
− Clothing should be changed after work every day, preferably at the
work site.
− Train workers to recognize that cocci may be transported offsite on
contaminated equipment, clothing, and shoes; alternatively,
consider installing boot-washing.
− Post warnings onsite and consider limiting access to visitors,
especially those without adequate training and respiratory
protection.
5. Improve medical surveillance for employees:
− Employees should have prompt access to medical care, including
suspected work-related illnesses and injuries.
− Work with a medical professional to develop a protocol to
medically evaluate employees who have symptoms of Valley Fever.
− Consider preferentially contracting with 1-2 clinics in the area and
communicate with the health care providers in those clinics to
ensure that providers are aware that Valley Fever has been
reported in the area. This will increase the likelihood that ill
workers will receive prompt, proper and consistent medical care.
− Respirator clearance should include medical evaluation for all new
employees, annual re-evaluation for changes in medical status, and
annual training, and fit-testing.
− Skin testing is not recommended for evaluation of Valley Fever. 52
Short-term skin tests that produce results within 48 hours are now available. See Kerry Klein, NPR for
Central California, New Valley Fever Skin Test Shows Promise, But Obstacles Remain, November 21,
2016; available at http://kvpr.org/post/new-valley-fever-skin-test-shows-promise-obstacles-remain.
52
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− If an employee is diagnosed with Valley Fever, a physician must
determine if the employee should be taken off work, when they
may return to work, and what type of work activities they may
perform.
In a more recent Valley Fever outbreak among solar plant construction workers
in Monterey County, public health officials conducted a site visit to the solar farm to
observe and interview workers and employers about work practices, dust control and
use of protective equipment; review training materials; and discuss prevention
strategies. The visit confirmed dust control issues, serious lapses in use of respiratory
protection, insufficient Coccidioidomycosis employee training, and no system for
tracking or reporting illness. Thus, in November 2017, the CDPH issued prevention
recommendations before the start of the second construction phase. Recommendations
for employers included:53
(1) reducing dust exposure by ensuring ample and efficient water truck capacity
to wet soil;
(2) using only heavy equipment with enclosed cabs and temperature-controlled,
high efficiency particulate air–filtered air;
(3) providing clean coveralls daily to employees who disturb soil;
(4) implementing a mandatory respiratory protection program (8 CCR §5144,
Respiratory Protection: https://www.dir.ca.gov/title8/5144.html) that specifically
requires National Institute for Occupational Safety and Health–approved respirators be
worn while performing or in the near vicinity of job activities that create airborne dust;
(5) developing effective Valley Fever training for all employees, including ways
to reduce exposure, how to recognize symptoms, and where to seek care; and
(6) tracking and reporting of all suspected Valley Fever illnesses that occur at the
worksite to the Monterey County Health Department.
The study concluded that prevention methods need to be better incorporated
into the planning and monitoring of construction projects in areas with endemic
Coccidioides (e.g., by involving public health practitioners in pre-project reviews).
Specifically, the following was recommended: “Outdoor workers in these areas should
be trained by employers about the potential for infection, how to limit dust exposure,
how to recognize symptoms, where to seek care, and how to ask a health care provider
to assess them for coccidioidomycosis. Clinicians should inquire about occupational

53

Law et al., 2018.
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history and should suspect coccidioidomycosis in patients who are outdoor workers in
areas with endemic Coccidioides and who have a clinically compatible illness.”54
Similarly, the California Department of Public Health (CDPH) recently
summarized recommendations to control Valley Fever, including:55
•

•
•

•

•
•
•

•

•
•

•

•

Minimize soil disturbance through job design (e.g., avoid digging,
reduce grading, maintain vegetation, install wiring in above-ground
trays instead of below-ground trenches);
Limit dust generation and exposure;
Protect operators with enclosed cabs (air conditioned with HEPA air
filtration, windows closed & 2-way radio for communication, wetclean inside cabs);
Maintain effective cab pressurization and filtration (positive pressure,
tight door seals, gaskets, holes sealed up, replace clogged filters,
provide cooling & heating);
Get employees respirator-ready;
Use respirators with N95 or P100 (HEPA) filters;
Develop respiratory protection program (program coordinator,
medical clearance, fit testing, training, written policy on when to use
respirators);
Plan to take action when dust cannot be controlled (rules for work
stoppage, monitor conditions, move indoors or into HEPA-filtered
A/C, don respirators quickly);
Valley Fever prevention training (train all supervisors, employees, &
subcontractors);
Training content to include Valley fever awareness, symptoms, groups
at greater risk, how to prevent exposure, what to do if you have
symptoms;
Prevent “take-home” dust (provide clean area to wash up, require
change of clothing, provide boot cleaning stations, wet-clean tools and
equipment); and
Train workers on what they do if they’re sick (inform supervisors, get
medical evaluation, file workers’ compensation claim).

Two other studies have developed complementary recommendations to
minimize the incidence of Valley Fever. The U.S. Geological Survey (“USGS”) has

54

Ibid.

55

See, e.g., 8/21/18 CDPH; Wilken 2018.
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developed recommendations to protect geological field workers in endemic areas. 56 An
occupational study of Valley Fever in California workers also developed
recommendations to protect those working and living in endemic areas.57 These two
sources identified the following additional measures:
− Evaluate soils to determine if each work location is within an
endemic area.
− Implement a vigorous program of medical surveillance.
− Implement aggressive enforcement of respirator 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 face and thus should be discouraged.
− Establish a medical program, including skin tests on all new
employees, retesting of susceptibles, prompt treatment of
respiratory illness in susceptibles; periodic medical examination or
interview to discover a history of low grade or subclinical infection,
including repeated skin testing of susceptible persons.
The proposed dust control mitigation measures do not include the vast majority
of these measures. The mitigation measures identified in this comment, based on actual
experience during construction of solar and wind projects in endemic areas, should be
required for the Project.
In addition to the above-discussed measures, I recommend the following
mitigation measures to protect workers and off-site sensitive receptors:
•

Continuously wet the soil before and while digging or moving the
earth. Landing zones for helicopters and areas where bulldozers,
graders, or skid steers operate are examples where continuously
wetting the soil is necessary.

56

Fisher et al., 2000.

57

Schmelzer and Tabershaw, 1968, pp. 111–113.
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•
•
•

When digging a trench or fire line or performing other soil-disturbing
tasks, position workers upwind when possible.
Place overnight camps, especially sleeping quarters and dining halls,
away from sources of dust such as roadways.
Minimize the amount of digging by hand. Instead, use heavy
equipment with the operator in an enclosed, air-conditioned, HEPAfiltered cab.

In sum, construction mitigation measures required in the FEIS are not adequate
to control Valley Fever due to Project construction. Projects that have implemented
similar conventional PM10 dust control measures have experienced fugitive dust issues
and reported cases of Valley Fever.
For example, construction of First Solar’s Antelope Valley Solar Ranch One
(“AVSR1”) was officially halted in April 2013 due to the company’s failure to bring the
facility into compliance with ambient air quality standards, despite conventional dust
control measures. A dust storm in Antelope Valley on April 8, 2013 was so severe that
it resulted in multiple car pileups in the sparsely populated region, as well as closure of
the Antelope Valley Freeway. The company was issued four violations by the Antelope
Valley Air Quality Management District. Dust from the project led to complaints of
respiratory distress by local residents and concern about Valley Fever. 58
At two photovoltaic solar energy projects in San Luis Obispo County, Topaz
Solar Farm and California Valley Solar Ranch, 28 construction workers contracted
Valley Fever. One man was digging into the ground and inhaled dust and
subsequently became ill. A blood test confirmed Valley Fever.59
All of the above health-protective measures recommended by the San Luis
Obispo County Public Health Department, Monterey County Health Department, and
the California Department of Public Health are feasible for the Project and must be
required in a dust control plan included in an FEIS that evaluates and mitigates the risk
to construction workers, nearby residents, and passengers on public roads from
contacting Valley Fever. Many of these measures have been required by the County of

Herman K. Trabish, Green Tech Media, Construction Halted at First Solar’s 230 MW Antelope Valley
Site, April 22, 2013, available at http://www.greentechmedia.com/articles/read/Construction-HaltedAt-First-Solars-230-MW-Antelope-Valley-Site.
58

Julie Cart, Los Angeles Times, 28 Solar Workers Sickened by Valley Fever in San Luis Obispo County
May 01, 2013; available at http://articles.latimes.com/2013/may/01/local/la-me-ln-valley-fever-solarsites-20130501.
59
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Monterey in other EIRs.60 They are also required in the EIR for the California HighSpeed Train.61
In sum, global response VF-1 fails to address the significant Valley Fever impact
to construction workers and other nearby exposed parties. The mitigation measures
identified above should be required.
Sincerely,

Phyllis Fox, PhD, PE

County of Monterey, California Flats Solar Project Final Environmental Impact Report, December 2014;
available at: https://www.co.monterey.ca.us/home/showdocument?id=48244.
60

California High-Speed Rail Authority and U.S. Department of Transportation, California High-Speed
Train Project Environmental Impact Report/Environmental Impact Statement, Fresno to Bakersfield,
Mitigation Monitoring and Enforcement Program Amendments, September 2015.
61
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EXHIBIT 1

Phyllis Fox
Ph.D, PE, BCEE, QEP
Environmental Management
745 White Pine Ave.
Rockledge, FL 32955
321-626-6885
PhyllisFox@gmail.com

Dr. Fox has over 40 years of experience in the field of environmental engineering, including air
pollution control (BACT, BART, MACT, LAER, RACT), greenhouse gas emissions and control,
cost effectiveness analyses, water quality and water supply investigations, hydrology, hazardous
waste investigations, environmental permitting, nuisance investigations (odor, noise),
environmental impact reports, CEQA/NEPA documentation, risk assessments, and litigation
support.

EDUCATION
Ph.D. Environmental/Civil Engineering, University of California, Berkeley, 1980.
M.S. Environmental/Civil Engineering, University of California, Berkeley, 1975.
B.S. Physics (with high honors), University of Florida, Gainesville, 1971.

REGISTRATION
Registered Professional Engineer: Arizona (2001-2014: #36701; retired), California (2002present; CH 6058), Florida (2001-present; #57886), Georgia (2002-2014; #PE027643; retired),
Washington (2002-2014; #38692; retired), Wisconsin (2005-2014; #37595-006; retired)
Board Certified Environmental Engineer, American Academy of Environmental Engineers,
Certified in Air Pollution Control (DEE #01-20014), 2002-present
Qualified Environmental Professional (QEP), Institute of Professional Environmental
Practice (QEP #02-010007), 2001-present

PROFESSIONAL HISTORY
Environmental Management, Principal, 1981-present
Lawrence Berkeley National Laboratory, Principal Investigator, 1977-1981
University of California, Berkeley, Program Manager, 1976-1977
Bechtel, Inc., Engineer, 1971-1976, 1964-1966

PROFESSIONAL AFFILIATIONS
American Chemical Society (1981-2010)
Phi Beta Kappa (1970-present)
Sigma Pi Sigma (1970-present)

PHYLLIS FOX, PH.D., PAGE 2
Who's Who Environmental Registry, PH Publishing, Fort Collins, CO, 1992.
Who's Who in the World, Marquis Who's Who, Inc., Chicago, IL, 11th Ed., p. 371, 1993-present.
Who's Who of American Women, Marquis Who's Who, Inc., Chicago, IL, 13th Ed., p. 264, 1984present.
Who's Who in Science and Engineering, Marquis Who's Who, Inc., New Providence, NJ, 5th Ed.,
p. 414, 1999-present.
Who’s Who in America, Marquis Who’s Who, Inc., 59th Ed., 2005.
Guide to Specialists on Toxic Substances, World Environment Center, New York, NY, p. 80,
1980.
National Research Council Committee on Irrigation-Induced Water Quality Problems
(Selenium), Subcommittee on Quality Control/Quality Assurance (1985-1990).
National Research Council Committee on Surface Mining and Reclamation, Subcommittee on
Oil Shale (1978-80)
REPRESENTATIVE EXPERIENCE
Performed environmental and engineering investigations, as outlined below, for a wide range of
industrial and commercial facilities including: petroleum refineries and upgrades thereto;
reformulated fuels projects; refinery upgrades to process heavy sour crudes, including tar sands
and light sweet crudes from the Eagle Ford and Bakken Formations; petroleum distribution
terminals; coal, coke, and ore/mineral export terminals; LNG export, import, and storage
terminals; crude-by-rail projects; shale oil plants; crude oil/condensate marine and rail terminals;
coal gasification & liquefaction plants; conventional and thermally enhanced oil production; oil
and gas production, including hydraulic fracking and acid stimulation treatments; underground
storage tanks; pipelines; compressor stations; gasoline stations; landfills; railyards; hazardous
waste treatment facilities; nuclear, hydroelectric, geothermal, wood, biomass, waste, tire-derived
fuel, gas, oil, coke and coal-fired power plants; transmission lines; airports; hydrogen plants;
petroleum coke calcining plants; coke plants; activated carbon manufacturing facilities; asphalt
plants; cement plants; incinerators; flares; manufacturing facilities (e.g., semiconductors,
electronic assembly, aerospace components, printed circuit boards, amusement park rides);
lanthanide processing plants; ammonia plants; nitric acid plants; urea plants; food processing
plants; almond hulling facilities; composting facilities; grain processing facilities; grain elevators;
ethanol production facilities; soy bean oil extraction plants; biodiesel plants; paint formulation
plants; wastewater treatment plants; marine terminals and ports; gas processing plants; steel
mills; iron nugget production facilities; pig iron plant, based on blast furnace technology; direct
reduced iron plant; acid regeneration facilities; railcar refinishing facility; battery manufacturing
plants; pesticide manufacturing and repackaging facilities; pulp and paper mills; olefin plants;
methanol plants; ethylene crackers; desalination plants; selective catalytic reduction (SCR)
systems; selective noncatalytic reduction (SNCR) systems; halogen acid furnaces; contaminated
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property redevelopment projects (e.g., Mission Bay, Southern Pacific Railyards, Moscone Center
expansion, San Diego Padres Ballpark); residential developments; commercial office parks,
campuses, and shopping centers; server farms; transportation plans; and a wide range of mines
including sand and gravel, hard rock, limestone, nacholite, coal, molybdenum, gold, zinc, and oil
shale.
EXPERT WITNESS/LITIGATION SUPPORT


For the California Attorney General, assist in determining compliance with probation terms
in the matter of People v. Chevron USA.



For plaintiffs, assist in developing Petitioners’ proof brief for National Parks Conservation
Association et al v. U.S. EPA, Petition for Review of Final Administrative Action of the U.S.
EPA, In the U.S. Court of Appeals for the Third Circuit, Docket No. 14-3147.



For plaintiffs, expert witness in civil action relating to alleged violations of the Clean Air
Act, Prevention of Significant Deterioration, for historic modifications (1997-2000) at the
Cemex cement plant in Lyons, Colorado. Reviewed produced documents, prepared expert
and rebuttal reports on PSD applicability based on NOx emission calculations for a collection
of changes considered both individually and collectively. Deposed August 2011. United
States v. Cemex, Inc., In U.S. District Court for the District of Colorado (Civil Action No.
09-cv-00019-MSK-MEH). Case settled June 13, 2013.



For plaintiffs, in civil action relating to alleged violations of the Clean Air Act, Prevention of
Significant Deterioration, for historic modifications (1988 – 2000) at James De Young Units
3, 4, and 5. Reviewed produced documents, analyzed CEMS and EIA data, and prepared
netting and BACT analyses for NOx, SO2, and PM10 (PSD case). Expert report February
24, 2010 and affidavit February 20, 2010. Sierra Club v. City of Holland, et al., U.S. District
Court, Western District of Michigan (Civil Action 1:08-cv-1183). Case settled. Consent
Decree 1/19/14.



For plaintiffs, in civil action alleging failure to obtain MACT permit, expert on potential to
emit hydrogen chloride (HCl) from a new coal-fired boiler. Reviewed record, estimated HCl
emissions, wrote expert report June 2010 and March 2013 (Cost to Install a Scrubber at the
Lamar Repowering Project Pursuant to Case-by-Case MACT), deposed August 2010 and
March 2013. Wildearth Guardian et al. v. Lamar Utilities Board, Civil Action No. 09-cv02974, U.S. District Court, District of Colorado. Case settled August 2013.



For plaintiffs, expert witness on permitting, emission calculations, and wastewater treatment
for coal-to-gasoline plant. Reviewed produced documents. Assisted in preparation of
comments on draft minor source permit. Wrote two affidavits on key issues in case.
Presented direct and rebuttal testimony 10/27 - 10/28/10 on permit enforceability and failure
to properly calculate potential to emit, including underestimate of flaring emissions and
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omission of VOC and CO emissions from wastewater treatment, cooling tower, tank roof
landings, and malfunctions. Sierra Club, Ohio Valley Environmental Coalition, Coal River
Mountain Watch, West Virginia Highlands Conservancy v. John Benedict, Director, Division
of Air Quality, West Virginia Department of Environmental Protection and TransGas
Development System, LLC, Appeal No. 10-01-AQB. Virginia Air Quality Board remanded
the permit on March 28, 2011 ordering reconsideration of potential to emit calculations,
including: (1) support for assumed flare efficiency; (2) inclusion of startup, shutdown and
malfunction emissions; and (3) inclusion of wastewater treatment emissions in potential to
emit calculations.


For plaintiffs, expert on BACT emission limits for gas-fired combined cycle power plant.
Prepared declaration in support of CBE's Opposition to the United States' Motion for Entry of
Proposed Amended Consent Decree. Assisted in settlement discussions. U.S. EPA, Plaintiff,
Communities for a Better Environment, Intervenor Plaintiff, v. Pacific Gas & Electric
Company, et al., U.S. District Court, Northern District of California, San Francisco Division,
Case No. C-09-4503 SI.



Technical expert in confidential settlement discussions with large coal-fired utility on BACT
control technology and emission limits for NOx, SO2, PM, PM2.5, and CO for new natural
gas fired combined cycle and simple cycle turbines with oil backup. (July 2010). Case
settled.



For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications (199899) at Gallagher Units 1 and 3. Reviewed produced documents, prepared expert and rebuttal
reports on historic and current-day BACT for SO2, control costs, and excess emissions of
SO2. Deposed 11/18/09. United States et al. v. Cinergy, et al., In U.S. District Court for the
Southern District of Indiana, Indianapolis Division, Civil Action No. IP99-1693 C-M/S.
Settled 12/22/09.



For plaintiffs, expert witness on MACT, BACT for NOx, and enforceability in an
administrative appeal of draft state air permit issued for four 300-MW pet-coke-fired CFBs.
Reviewed produced documents and prepared prefiled testimony. Deposed 10/8/09 and
11/9/09. Testified 11/10/09. Application of Las Brisas Energy Center, LLC for State Air
Quality Permit; before the State Office of Administrative Hearings, Texas. Permit remanded
3/29/10 as LBEC failed to meet burden of proof on a number of issues including MACT.
Texas Court of Appeals dismissed an appeal to reinstate the permit. The Texas Commission
on Environmental Quality and Las Brisas Energy Center, LLC sought to overturn the Court
of Appeals decision but moved to have their appeal dismissed in August 2013.



For defense, expert witness in unlawful detainer case involving a gasoline station, minimart,
and residential property with contamination from leaking underground storage tanks.
Reviewed agency files and inspected site. Presented expert testimony on July 6, 2009, on
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causes of, nature and extent of subsurface contamination. A. Singh v. S. Assaedi, in Contra
Costa County Superior Court, CA. Settled August 2009.


For plaintiffs, expert witness on netting and enforceability for refinery being upgraded to
process tar sands crude. Reviewed produced documents. Prepared expert and rebuttal
reports addressing use of emission factors for baseline, omitted sources including coker,
flares, tank landings and cleaning, and enforceability. Deposed. In the Matter of Objection to
the Issuance of Significant Source Modification Permit No. 089-25484-00453 to BP Products
North America Inc., Whiting Business Unit, Save the Dunes Council, Inc., Sierra Club., Inc.,
Hoosier Environmental Council et al., Petitioners, B. P. Products North American,
Respondents/Permittee, before the Indiana Office of Environmental Adjudication.



For plaintiffs, expert witness on BACT, MACT, and enforceability in appeal of Title V
permit issued to 600 MW coal-fired power plant burning Powder River Basin coal. Prepared
technical comments on draft air permit. Reviewed record on appeal, drafted BACT, MACT,
and enforceability pre-filed testimony. Drafted MACT and enforceability pre-filed rebuttal
testimony. Deposed March 24, 2009. Testified June 10, 2009. In Re: Southwestern Electric
Power Company, Arkansas Pollution Control and Ecology Commission, Consolidated
Docket No. 08-006-P. Recommended Decision issued December 9, 2009 upholding issued
permit. Commission adopted Recommended Decision January 22, 2010.



For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications (19891992) at Wabash Units 2, 3 and 5. Reviewed produced documents, prepared expert and
rebuttal report on historic and current-day BACT for NOx and SO2, control costs, and excess
emissions of NOx, SO2, and mercury. Deposed 10/21/08. United States et al. v. Cinergy, et
al., In U.S. District Court for the Southern District of Indiana, Indianapolis Division, Civil
Action No. IP99-1693 C-M/S. Testified 2/3/09. Memorandum Opinion & Order 5-29-09
requiring shutdown of Wabash River Units 2, 3, 5 by September 30, 2009, run at baseline
until shutdown, and permanently surrender SO2 emission allowances.



For plaintiffs, expert witness in liability phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for three historic modifications
(1997-2001) at two portland cement plants involving three cement kilns. Reviewed produced
documents, analyzed CEMS data covering subject period, prepared netting analysis for NOx,
SO2 and CO, and prepared expert and rebuttal reports. United States v. Cemex California
Cement, In U.S. District Court for the Central District of California, Eastern Division, Case
No. ED CV 07-00223-GW (JCRx), Settled 1/15/09.



For intervenors Clean Wisconsin and Citizens Utility Board, prepared data requests,
reviewed discovery and expert report. Prepared prefiled direct, rebuttal and surrebuttal
testimony on cost to extend life of existing Oak Creek Units 5-8 and cost to address future
regulatory requirements to determine whether to control or shutdown one or more of the
units. Oral testimony 2/5/08. Application for a Certificate of Authority to Install Wet Flue
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Gas Desulfurization and Selective Catalytic Reduction Facilities and Associated Equipment
for Control of Sulfur Dioxide and Nitrogen Oxide Emissions at Oak Creek Power Plant Units
5, 6, 7 and 8, WPSC Docket No. 6630-CE-299.


For plaintiffs, expert witness on alternatives analysis and BACT for NOx, SO2, total PM10,
and sulfuric acid mist in appeal of PSD permit issued to 1200 MW coal fired power plant
burning Powder River Basin and/or Central Appalachian coal (Longleaf). Assisted in drafting
technical comments on NOx on draft permit. Prepared expert disclosure. Presented 8+ days
of direct and rebuttal expert testimony. Attended all 21 days of evidentiary hearing from
9/5/07 – 10/30/07 assisting in all aspects of hearing. Friends of the Chatahooche and Sierra
Club v. Dr. Carol Couch, Director, Environmental Protection Division of Natural Resources
Department, Respondent, and Longleaf Energy Associates, Intervener. ALJ Final Decision
1/11/08 denying petition. ALJ Order vacated & remanded for further proceedings, Fulton
County Superior Court, 6/30/08. Court of Appeals of GA remanded the case with directions
that the ALJ's final decision be vacated to consider the evidence under the correct standard of
review, July 9, 2009. The ALJ issued an opinion April 2, 2010 in favor of the applicant.
Final permit issued April 2010.



For plaintiffs, expert witness on diesel exhaust in inverse condemnation case in which Port
expanded maritime operations into residential neighborhoods, subjecting plaintiffs to noise,
light, and diesel fumes. Measured real-time diesel particulate concentrations from marine
vessels and tug boats on plaintiffs’ property. Reviewed documents, depositions, DVDs, and
photographs provided by counsel. Deposed. Testified October 24, 2006. Ann Chargin,
Richard Hackett, Carolyn Hackett, et al. v. Stockton Port District, Superior Court of
California, County of San Joaquin, Stockton Branch, No. CV021015. Judge ruled for
plaintiffs.



For plaintiffs, expert witness on NOx emissions and BACT in case alleging failure to obtain
necessary permits and install controls on gas-fired combined-cycle turbines. Prepared and
reviewed (applicant analyses) of NOx emissions, BACT analyses (water injection, SCR, ultra
low NOx burners), and cost-effectiveness analyses based on site visit, plant operating
records, stack tests, CEMS data, and turbine and catalyst vendor design information.
Participated in negotiations to scope out consent order. United States v. Nevada Power. Case
settled June 2007, resulting in installation of dry low NOx burners (5 ppm NOx averaged
over 1 hr) on four units and a separate solar array at a local business.



For plaintiffs, expert witness in appeal of PSD permit issued to 850 MW coal fired boiler
burning Powder River Basin coal (Iatan Unit 2) on BACT for particulate matter, sulfuric acid
mist and opacity and emission calculations for alleged historic violations of PSD. Assisted in
drafting technical comments, petition for review, discovery requests, and responses to
discovery requests. Reviewed produced documents. Prepared expert report on BACT for
particulate matter. Assisted with expert depositions. Deposed February 7, 8, 27, 28, 2007. In
Re PSD Construction Permit Issued to Great Plains Energy, Kansas City Power & Light –
Iatan Generating Station, Sierra Club v. Missouri Department of Natural Resources, Great
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Plains Energy, and Kansas City Power & Light. Case settled March 27, 2007, providing
offsets for over 6 million ton/yr of CO2 and lower NOx and SO2 emission limits.


For plaintiffs, expert witness in remedy phase of civil action relating to alleged violations of
the Clean Air Act, Prevention of Significant Deterioration, for historic modifications of coalfired boilers and associated equipment. Reviewed produced documents, prepared expert
report on cost to retrofit 24 coal-fired power plants with scrubbers designed to remove 99%
of the sulfur dioxide from flue gases. Prepared supplemental and expert report on cost
estimates and BACT for SO2 for these 24 complaint units. Deposed 1/30/07 and 3/14/07.
United States and State of New York et al. v. American Electric Power, In U.S. District Court
for the Southern District of Ohio, Eastern Division, Consolidated Civil Action Nos. C2-991182 and C2-99-1250. Settlement announced 10/9/07.



For plaintiffs, expert witness on BACT, enforceability, and alternatives analysis in appeal of
PSD permit issued for a 270-MW pulverized coal fired boiler burning Powder River Basin
coal (City Utilities Springfield Unit 2). Reviewed permitting file and assisted counsel draft
petition and prepare and respond to interrogatories and document requests. Reviewed
interrogatory responses and produced documents. Assisted with expert depositions.
Deposed August 2005. Evidentiary hearings October 2005. In the Matter of Linda
Chipperfield and Sierra Club v. Missouri Department of Natural Resources. Missouri
Supreme Court denied review of adverse lower court rulings August 2007.



For plaintiffs, expert witness in civil action relating to plume touchdowns at AEP’s Gavin
coal-fired power plant. Assisted counsel draft interrogatories and document requests.
Reviewed responses to interrogatories and produced documents. Prepared expert report
“Releases of Sulfuric Acid Mist from the Gavin Power Station.” The report evaluates
sulfuric acid mist releases to determine if AEP complied with the requirements of CERCLA
Section 103(a) and EPCRA Section 304. This report also discusses the formation, chemistry,
release characteristics, and abatement of sulfuric acid mist in support of the claim that these
releases present an imminent and substantial endangerment to public health under Section
7002(a)(1)(B) of the Resource Conservation and Recovery Act (“RCRA”). Citizens Against
Pollution v. Ohio Power Company, In the U.S. District Court for the Southern District of
Ohio, Eastern Division, Civil Action No. 2-04-cv-371. Case settled 12-8-06.



For petitioners, expert witness in contested case hearing on BACT, enforceability, and
emission estimates for an air permit issued to a 500-MW supercritical Power River Basin
coal-fired boiler (Weston Unit 4). Assisted counsel prepare comments on draft air permit and
respond to and draft discovery. Reviewed produced file, deposed (7/05), and prepared expert
report on BACT and enforceability. Evidentiary hearings September 2005. In the Matter of
an Air Pollution Control Construction Permit Issued to Wisconsin Public Service
Corporation for the Construction and Operation of a 500 MW Pulverized Coal-fired Power
Plant Known as Weston Unit 4 in Marathon County, Wisconsin, Case No. IH-04-21. The
Final Order, issued 2/10/06, lowered the NOx BACT limit from 0.07 lb/MMBtu to 0.06
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lb/MMBtu based on a 30-day average, added a BACT SO2 control efficiency, and required a
0.0005% high efficiency drift eliminator as BACT for the cooling tower. The modified
permit, including these provisions, was issued 3/28/07. Additional appeals in progress.


For plaintiffs, adviser on technical issues related to Citizen Suit against U.S. EPA regarding
failure to update New Source Performance Standards for petroleum refineries, 40 CFR 60,
Subparts J, VV, and GGG. Our Children’s Earth Foundation and Sierra Club v. U.S. EPA et
al. Case settled July 2005. CD No. C 05-00094 CW, U.S. District Court, Northern District of
California – Oakland Division. Proposed revisions to standards of performance for
petroleum refineries published 72 FR 27178 (5/14/07).



For interveners, reviewed proposed Consent Decree settling Clean Air Act violations due to
historic modifications of boilers and associated equipment at two coal-fired power plants. In
response to stay order, reviewed the record, selected one representative activity at each of
seven generating units, and analyzed to identify CAA violations. Identified NSPS and NSR
violations for NOx, SO2, PM/PM10, and sulfuric acid mist. Summarized results in an expert
report. United States of America, and Michael A. Cox, Attorney General of the State of
Michigan, ex rel. Michigan Department of Environmental Quality, Plaintiffs, and Clean
Wisconsin, Sierra Club, and Citizens' Utility Board, Intervenors, v. Wisconsin Electric Power
Company, Defendant, U.S. District Court for the Eastern District of Wisconsin, Civil Action
No. 2:03-CV-00371-CNC. Order issued 10-1-07 denying petition.



For a coalition of Nevada labor organizations (ACE), reviewed preliminary determination to
issue a Class I Air Quality Operating Permit to Construct and supporting files for a 250-MW
pulverized coal-fired boiler (Newmont). Prepared about 100 pages of technical analyses and
comments on BACT, MACT, emission calculations, and enforceability. Assisted counsel
draft petition and reply brief appealing PSD permit to U.S. EPA Environmental Appeals
Board (EAB). Order denying review issued 12/21/05. In re Newmont Nevada Energy
Investment, LLC, TS Power Plant, PSD Appeal No. 05-04 (EAB 2005).



For petitioners and plaintiffs, reviewed and prepared comments on air quality and hazardous
waste based on negative declaration for refinery ultra low sulfur diesel project located in
SCAQMD. Reviewed responses to comments and prepared responses. Prepared declaration
and presented oral testimony before SCAQMD Hearing Board on exempt sources (cooling
towers) and calculation of potential to emit under NSR. Petition for writ of mandate filed
March 2005. Case remanded by Court of Appeals to trial court to direct SCAQMD to reevaluate the potential environmental significance of NOx emissions resulting from the
project in accordance with court’s opinion. California Court of Appeals, Second Appellate
Division, on December 18, 2007, affirmed in part (as to baseline) and denied in part.
Communities for a Better Environment v. South Coast Air Quality Management District and
ConocoPhillips and Carlos Valdez et al v. South Coast Air Quality Management District and
ConocoPhillips. Certified for partial publication 1/16/08. Appellate Court opinion upheld by
CA Supreme Court 3/15/10. (2010) 48 Cal.4th 310.
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For amici seeking to amend a proposed Consent Decree to settle alleged NSR violations at
Chevron refineries, reviewed proposed settlement, related files, subject modifications, and
emission calculations. Prepared declaration on emission reductions, identification of NSR
and NSPS violations, and BACT/LAER for FCCUs, heaters and boilers, flares, and sulfur
recovery plants. U.S. et al. v. Chevron U.S.A., Northern District of California, Case No. C
03-04650. Memorandum and Order Entering Consent Decree issued June 2005. Case No. C
03-4650 CRB.



For petitioners, prepared declaration on enforceability of periodic monitoring requirements,
in response to EPA’s revised interpretation of 40 CFR 70.6(c)(1). This revision limited
additional monitoring required in Title V permits. 69 FR 3203 (Jan. 22, 2004).
Environmental Integrity Project et al. v. EPA (U.S. Court of Appeals for the District of
Columbia). Court ruled the Act requires all Title V permits to contain monitoring
requirements to assure compliance. Sierra Club v. EPA, 536 F.3d 673 (D.C. Cir. 2008).



For interveners in application for authority to construct a 500 MW supercritical coal-fired
generating unit before the Wisconsin Public Service Commission, prepared pre-filed written
direct and rebuttal testimony with oral cross examination and rebuttal on BACT and MACT
(Weston 4). Prepared written comments on BACT, MACT, and enforceability on draft air
permit for same facility.



For property owners in Nevada, evaluated the environmental impacts of a 1,450-MW coalfired power plant proposed in a rural area adjacent to the Black Rock Desert and Granite
Range, including emission calculations, air quality modeling, comments on proposed use
permit to collect preconstruction monitoring data, and coordination with agencies and other
interested parties. Project cancelled.



For environmental organizations, reviewed draft PSD permit for a 600-MW coal-fired power
plant in West Virginia (Longview). Prepared comments on permit enforceability; coal
washing; BACT for SO2 and PM10; Hg MACT; and MACT for HCl, HF, non-Hg metallic
HAPs, and enforceability. Assist plaintiffs draft petition appealing air permit. Retained as
expert to develop testimony on MACT, BACT, offsets, enforceability. Participate in
settlement discussions. Case settled July 2004.



For petitioners, reviewed record produced in discovery and prepared affidavit on emissions
of carbon monoxide and volatile organic compounds during startup of GE 7FA combustion
turbines to successfully establish plaintiff standing. Sierra Club et al. v. Georgia Power
Company (Northern District of Georgia).



For building trades, reviewed air quality permitting action for 1500-MW coal-fired power
plant before the Kentucky Department for Environmental Protection (Thoroughbred).



For petitioners, expert witness in administrative appeal of the PSD/Title V permit issued to a
1500-MW coal-fired power plant. Reviewed over 60,000 pages of produced documents,
prepared discovery index, identified and assembled plaintiff exhibits. Deposed. Assisted
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counsel in drafting discovery requests, with over 30 depositions, witness cross examination,
and brief drafting. Presented over 20 days of direct testimony, rebuttal and sur-rebuttal, with
cross examination on BACT for NOx, SO2, and PM/PM10; MACT for Hg and non-Hg
metallic HAPs; emission estimates for purposes of Class I and II air modeling; risk
assessment; and enforceability of permit limits. Evidentiary hearings from November 2003 to
June 2004. Sierra Club et al. v. Natural Resources & Environmental Protection Cabinet,
Division of Air Quality and Thoroughbred Generating Company et al. Hearing Officer
Decision issued August 9, 2005 finding in favor of plaintiffs on counts as to risk, BACT
(IGCC/CFB, NOx, SO2, Hg, Be), single source, enforceability, and errors and omissions.
Assist counsel draft exceptions. Cabinet Secretary issued Order April 11, 2006 denying
Hearing Offer’s report, except as to NOx BACT, Hg, 99% SO2 control and certain errors and
omissions.


For citizens group in Massachusetts, reviewed, commented on, and participated in permitting
of pollution control retrofits of coal-fired power plant (Salem Harbor).



Assisted citizens group and labor union challenge issuance of conditional use permit for a
317,000 ft2 discount store in Honolulu without any environmental review. In support of a motion
for preliminary injunction, prepared 7-page declaration addressing public health impacts of diesel
exhaust from vehicles serving the Project. In preparation for trial, prepared 20-page preliminary
expert report summarizing results of diesel exhaust and noise measurements at two big box retail
stores in Honolulu, estimated diesel PM10 concentrations for Project using ISCST, prepared a
cancer health risk assessment based on these analyses, and evaluated noise impacts.



Assisted environmental organizations to challenge the DOE Finding of No Significant Impact
(FONSI) for the Baja California Power and Sempra Energy Resources Cross-Border
Transmissions Lines in the U.S. and four associated power plants located in Mexico (DOE EA1391). Prepared 20-page declaration in support of motion for summary judgment addressing
emissions, including CO2 and NH3, offsets, BACT, cumulative air quality impacts, alternative
cooling systems, and water use and water quality impacts. Plaintiff’s motion for summary
judgment granted in part. U.S. District Court, Southern District decision concluded that the
Environmental Assessment and FONSI violated NEPA and the APA due to their inadequate
analysis of the potential controversy surrounding the project, water impacts, impacts from NH3
and CO2, alternatives, and cumulative impacts. Border Power Plant Working Group v.
Department of Energy and Bureau of Land Management, Case No. 02-CV-513-IEG (POR) (May
2, 2003).



For Sacramento school, reviewed draft air permit issued for diesel generator located across from
playfield. Prepared comments on emission estimates, enforceability, BACT, and health impacts
of diesel exhaust. Case settled. BUG trap installed on the diesel generator.



Assisted unions in appeal of Title V permit issued by BAAQMD to carbon plant that
manufactured coke. Reviewed District files, identified historic modifications that should
have triggered PSD review, and prepared technical comments on Title V permit. Reviewed
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responses to comments and assisted counsel draft appeal to BAAQMD hearing board,
opening brief, motion to strike, and rebuttal brief. Case settled.


Assisted California Central Coast city obtain controls on a proposed new city that would
straddle the Ventura-Los Angeles County boundary. Reviewed several environmental impact
reports, prepared an air quality analysis, a diesel exhaust health risk assessment, and detailed
review comments. Governor intervened and State dedicated the land for conservation
purposes April 2004.



Assisted Central California city to obtain controls on large alluvial sand quarry and asphalt
plant proposing a modernization. Prepared comments on Negative Declaration on air quality,
public health, noise, and traffic. Evaluated process flow diagrams and engineering reports to
determine whether proposed changes increased plant capacity or substantially modified plant
operations. Prepared comments on application for categorical exemption from CEQA.
Presented testimony to County Board of Supervisors. Developed controls to mitigate
impacts. Assisted counsel draft Petition for Writ. Case settled June 2002. Substantial
improvements in plant operations were obtained including cap on throughput, dust control
measures, asphalt plant loadout enclosure, and restrictions on truck routes.



Assisted oil companies on the California Central Coast in defending class action citizen’s
lawsuit alleging health effects due to emissions from gas processing plant and leaking
underground storage tanks. Reviewed regulatory and other files and advised counsel on
merits of case. Case settled November 2001.



Assisted oil company on the California Central Coast in defending property damage claims
arising out of a historic oil spill. Reviewed site investigation reports, pump tests, leachability
studies, and health risk assessments, participated in design of additional site characterization
studies to assess health impacts, and advised counsel on merits of case. Prepare health risk
assessment.



Assisted unions in appeal of Initial Study/Negative Declaration ("IS/ND") for an MTBE
phaseout project at a Bay Area refinery. Reviewed IS/ND and supporting agency permitting
files and prepared technical comments on air quality, groundwater, and public health impacts.
Reviewed responses to comments and final IS/ND and ATC permits and assisted counsel to
draft petitions and briefs appealing decision to Air District Hearing Board. Presented sworn
direct and rebuttal testimony with cross examination on groundwater impacts of ethanol spills
on hydrocarbon contamination at refinery. Hearing Board ruled 5 to 0 in favor of appellants,
remanding ATC to district to prepare an EIR.



Assisted Florida cities in challenging the use of diesel and proposed BACT determinations in
prevention of significant deterioration (PSD) permits issued to two 510-MW simple cycle
peaking electric generating facilities and one 1,080-MW simple cycle/combined cycle
facility. Reviewed permit applications, draft permits, and FDEP engineering evaluations,
assisted counsel in drafting petitions and responding to discovery. Participated in settlement
discussions. Cases settled or applications withdrawn.
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Assisted large California city in federal lawsuit alleging peaker power plant was violating its
federal permit. Reviewed permit file and applicant's engineering and cost feasibility study to
reduce emissions through retrofit controls. Advised counsel on feasible and cost-effective
NOx, SOx, and PM10 controls for several 1960s diesel-fired Pratt and Whitney peaker
turbines. Case settled.



Assisted coalition of Georgia environmental groups in evaluating BACT determinations and
permit conditions in PSD permits issued to several large natural gas-fired simple cycle and
combined-cycle power plants. Prepared technical comments on draft PSD permits on BACT,
enforceability of limits, and toxic emissions. Reviewed responses to comments, advised
counsel on merits of cases, participated in settlement discussions, presented oral and written
testimony in adjudicatory hearings, and provided technical assistance as required. Cases
settled or won at trial.



Assisted construction unions in review of air quality permitting actions before the Indiana
Department of Environmental Management ("IDEM") for several natural gas-fired simple
cycle peaker and combined cycle power plants.



Assisted coalition of towns and environmental groups in challenging air permits issued to
523 MW dual fuel (natural gas and distillate) combined-cycle power plant in Connecticut.
Prepared technical comments on draft permits and 60 pages of written testimony addressing
emission estimates, startup/shutdown issues, BACT/LAER analyses, and toxic air emissions.
Presented testimony in adjudicatory administrative hearings before the Connecticut
Department of Environmental Protection in June 2001 and December 2001.



Assisted various coalitions of unions, citizens groups, cities, public agencies, and developers
in licensing and permitting of over 110 coal, gas, oil, biomass, and pet coke-fired power
plants generating over 75,000 MW of electricity. These included base-load, combined cycle,
simple cycle, and peaker power plants in Alaska, Arizona, Arkansas, California, Colorado,
Georgia, Florida, Illinois, Indiana, Kentucky, Michigan, Missouri, Ohio, Oklahoma, Oregon,
Texas, West Virginia, Wisconsin, and elsewhere. Prepared analyses of and comments on
applications for certification, preliminary and final staff assessments, and various air, water,
wastewater, and solid waste permits issued by local agencies. Presented written and oral
testimony before various administrative bodies on hazards of ammonia use and
transportation, health effects of air emissions, contaminated property issues, BACT/LAER
issues related to SCR and SCONOx, criteria and toxic pollutant emission estimates, MACT
analyses, air quality modeling, water supply and water quality issues, and methods to reduce
water use, including dry cooling, parallel dry-wet cooling, hybrid cooling, and zero liquid
discharge systems.



Assisted unions, cities, and neighborhood associations in challenging an EIR issued for the
proposed expansion of the Oakland Airport. Reviewed two draft EIRs and prepared a health
risk assessment and extensive technical comments on air quality and public health impacts.
The California Court of Appeals, First Appellate District, ruled in favor of appellants and
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plaintiffs, concluding that the EIR "2) erred in using outdated information in assessing the
emission of toxic air contaminants (TACs) from jet aircraft; 3) failed to support its decision
not to evaluate the health risks associated with the emission of TACs with meaningful
analysis," thus accepting my technical arguments and requiring the Port to prepare a new
EIR. See Berkeley Keep Jets Over the Bay Committee, City of San Leandro, and City of
Alameda et al. v. Board of Port Commissioners (August 30, 2001) 111 Cal.Rptr.2d 598.


Assisted lessor of former gas station with leaking underground storage tanks and TCE
contamination from adjacent property. Lessor held option to purchase, which was forfeited
based on misrepresentation by remediation contractor as to nature and extent of
contamination. Remediation contractor purchased property. Reviewed regulatory agency
files and advised counsel on merits of case. Case not filed.



Advised counsel on merits of several pending actions, including a Proposition 65 case
involving groundwater contamination at an explosives manufacturing firm and two former
gas stations with leaking underground storage tanks.



Assisted defendant foundry in Oakland in a lawsuit brought by neighbors alleging property
contamination, nuisance, trespass, smoke, and health effects from foundry operation.
Inspected and sampled plaintiff's property. Advised counsel on merits of case. Case settled.



Assisted business owner facing eminent domain eviction. Prepared technical comments on a
negative declaration for soil contamination and public health risks from air emissions from a
proposed redevelopment project in San Francisco in support of a CEQA lawsuit. Case
settled.



Assisted neighborhood association representing residents living downwind of a Berkeley
asphalt plant in separate nuisance and CEQA lawsuits. Prepared technical comments on air
quality, odor, and noise impacts, presented testimony at commission and council meetings,
participated in community workshops, and participated in settlement discussions. Cases
settled. Asphalt plant was upgraded to include air emission and noise controls, including
vapor collection system at truck loading station, enclosures for noisy equipment, and
improved housekeeping.



Assisted a Fortune 500 residential home builder in claims alleging health effects from faulty
installation of gas appliances. Conducted indoor air quality study, advised counsel on merits
of case, and participated in discussions with plaintiffs. Case settled.



Assisted property owners in Silicon Valley in lawsuit to recover remediation costs from
insurer for large TCE plume originating from a manufacturing facility. Conducted
investigations to demonstrate sudden and accidental release of TCE, including groundwater
modeling, development of method to date spill, preparation of chemical inventory,
investigation of historical waste disposal practices and standards, and on-site sewer and storm
drainage inspections and sampling. Prepared declaration in opposition to motion for
summary judgment. Case settled.
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Assisted residents in east Oakland downwind of a former battery plant in class action lawsuit
alleging property contamination from lead emissions. Conducted historical research and dry
deposition modeling that substantiated claim. Participated in mediation at JAMS. Case
settled.



Assisted property owners in West Oakland who purchased a former gas station that had
leaking underground storage tanks and groundwater contamination. Reviewed agency files
and advised counsel on merits of case. Prepared declaration in opposition to summary
judgment. Prepared cost estimate to remediate site. Participated in settlement discussions.
Case settled.



Consultant to counsel representing plaintiffs in two Clean Water Act lawsuits involving
selenium discharges into San Francisco Bay from refineries. Reviewed files and advised
counsel on merits of case. Prepared interrogatory and discovery questions, assisted in
deposing opposing experts, and reviewed and interpreted treatability and other technical
studies. Judge ruled in favor of plaintiffs.



Assisted oil company in a complaint filed by a resident of a small California beach
community alleging that discharges of tank farm rinse water into the sanitary sewer system
caused hydrogen sulfide gas to infiltrate residence, sending occupants to hospital. Inspected
accident site, interviewed parties to the event, and reviewed extensive agency files related to
incident. Used chemical analysis, field simulations, mass balance calculations, sewer
hydraulic simulations with SWMM44, atmospheric dispersion modeling with SCREEN3,
odor analyses, and risk assessment calculations to demonstrate that the incident was caused
by a faulty drain trap and inadequate slope of sewer lateral on resident's property. Prepared a
detailed technical report summarizing these studies. Case settled.



Assisted large West Coast city in suit alleging that leaking underground storage tanks on city
property had damaged the waterproofing on downgradient building, causing leaks in an
underground parking structure. Reviewed subsurface hydrogeologic investigations and
evaluated studies conducted by others documenting leakage from underground diesel and
gasoline tanks. Inspected, tested, and evaluated waterproofing on subsurface parking
structure. Waterproofing was substandard. Case settled.



Assisted residents downwind of gravel mine and asphalt plant in Siskiyou County,
California, in suit to obtain CEQA review of air permitting action. Prepared two declarations
analyzing air quality and public health impacts. Judge ruled in favor of plaintiffs, closing
mine and asphalt plant.



Assisted defendant oil company on the California Central Coast in class action lawsuit
alleging property damage and health effects from subsurface petroleum contamination.
Reviewed documents, prepared risk calculations, and advised counsel on merits of case.
Participated in settlement discussions. Case settled.
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Assisted defendant oil company in class action lawsuit alleging health impacts from
remediation of petroleum contaminated site on California Central Coast. Reviewed
documents, designed and conducted monitoring program, and participated in settlement
discussions. Case settled.



Consultant to attorneys representing irrigation districts and municipal water districts to
evaluate a potential challenge of USFWS actions under CVPIA section 3406(b)(2).
Reviewed agency files and collected and analyzed hydrology, water quality, and fishery data.
Advised counsel on merits of case. Case not filed.



Assisted residents downwind of a Carson refinery in class action lawsuit involving soil and
groundwater contamination, nuisance, property damage, and health effects from air
emissions. Reviewed files and provided advise on contaminated soil and groundwater, toxic
emissions, and health risks. Prepared declaration on refinery fugitive emissions. Prepared
deposition questions and reviewed deposition transcripts on air quality, soil contamination,
odors, and health impacts. Case settled.



Assisted residents downwind of a Contra Costa refinery who were affected by an accidental
release of naphtha. Characterized spilled naphtha, estimated emissions, and modeled ambient
concentrations of hydrocarbons and sulfur compounds. Deposed. Presented testimony in
binding arbitration at JAMS. Judge found in favor of plaintiffs.



Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging
property damage, nuisance, and health effects from several large accidents as well as routine
operations. Reviewed files and prepared analyses of environmental impacts. Prepared
declarations, deposed, and presented testimony before jury in one trial and judge in second.
Case settled.



Assisted business owner claiming damages from dust, noise, and vibration during a sewer
construction project in San Francisco. Reviewed agency files and PM10 monitoring data and
advised counsel on merits of case. Case settled.



Assisted residents downwind of Contra Costa County refinery in class action lawsuit alleging
property damage, nuisance, and health effects. Prepared declaration in opposition to summary
judgment, deposed, and presented expert testimony on accidental releases, odor, and nuisance
before jury. Case thrown out by judge, but reversed on appeal and not retried.



Presented testimony in small claims court on behalf of residents claiming health effects from
hydrogen sulfide from flaring emissions triggered by a power outage at a Contra Costa
County refinery. Analyzed meteorological and air quality data and evaluated potential health
risks of exposure to low concentrations of hydrogen sulfide. Judge awarded damages to
plaintiffs.



Assisted construction unions in challenging PSD permit for an Indiana steel mill. Prepared
technical comments on draft PSD permit, drafted 70-page appeal of agency permit action to
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the Environmental Appeals Board challenging permit based on faulty BACT analysis for
electric arc furnace and reheat furnace and faulty permit conditions, among others, and
drafted briefs responding to four parties. EPA Region V and the EPA General Counsel
intervened as amici, supporting petitioners. EAB ruled in favor of petitioners, remanding
permit to IDEM on three key issues, including BACT for the reheat furnace and lead
emissions from the EAF. Drafted motion to reconsider three issues. Prepared 69 pages of
technical comments on revised draft PSD permit. Drafted second EAB appeal addressing
lead emissions from the EAF and BACT for reheat furnace based on European experience
with SCR/SNCR. Case settled. Permit was substantially improved. See In re: Steel
Dynamics, Inc., PSD Appeal Nos. 99-4 & 99-5 (EAB June 22, 2000).


Assisted defendant urea manufacturer in Alaska in negotiations with USEPA to seek relief
from penalties for alleged violations of the Clean Air Act. Reviewed and evaluated
regulatory files and monitoring data, prepared technical analysis demonstrating that permit
limits were not violated, and participated in negotiations with EPA to dismiss action. Fines
were substantially reduced and case closed.



Assisted construction unions in challenging PSD permitting action for an Indiana grain mill.
Prepared technical comments on draft PSD permit and assisted counsel draft appeal of
agency permit action to the Environmental Appeals Board challenging permit based on faulty
BACT analyses for heaters and boilers and faulty permit conditions, among others. Case
settled.



As part of a consent decree settling a CEQA lawsuit, assisted neighbors of a large west coast
port in negotiations with port authority to secure mitigation for air quality impacts. Prepared
technical comments on mobile source air quality impacts and mitigation and negotiated a $9
million CEQA mitigation package. Represented neighbors on technical advisory committee
established by port to implement the air quality mitigation program. Program successfully
implemented.



Assisted construction unions in challenging permitting action for a California hazardous
waste incinerator. Prepared technical comments on draft permit, assisted counsel prepare
appeal of EPA permit to the Environmental Appeals Board. Participated in settlement
discussions on technical issues with applicant and EPA Region 9. Case settled.



Assisted environmental group in challenging DTSC Negative Declaration on a hazardous
waste treatment facility. Prepared technical comments on risk of upset, water, and health
risks. Writ of mandamus issued.



Assisted several neighborhood associations and cities impacted by quarries, asphalt plants,
and cement plants in Alameda, Shasta, Sonoma, and Mendocino counties in obtaining
mitigations for dust, air quality, public health, traffic, and noise impacts from facility
operations and proposed expansions.
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For over 100 industrial facilities, commercial/campus, and redevelopment projects,
developed the record in preparation for CEQA and NEPA lawsuits. Prepared technical
comments on hazardous materials, solid wastes, public utilities, noise, worker safety, air
quality, public health, water resources, water quality, traffic, and risk of upset sections of
EIRs, EISs, FONSIs, initial studies, and negative declarations. Assisted counsel in drafting
petitions and briefs and prepared declarations.



For several large commercial development projects and airports, assisted applicant and
counsel prepare defensible CEQA documents, respond to comments, and identify and
evaluate "all feasible" mitigation to avoid CEQA challenges. This work included developing
mitigation programs to reduce traffic-related air quality impacts based on energy
conservation programs, solar, low-emission vehicles, alternative fuels, exhaust treatments,
and transportation management associations.

SITE INVESTIGATION/REMEDIATION/CLOSURE


Technical manager and principal engineer for characterization, remediation, and closure of
waste management units at former Colorado oil shale plant. Constituents of concern included
BTEX, As, 1,1,1-TCA, and TPH. Completed groundwater monitoring programs, site
assessments, work plans, and closure plans for seven process water holding ponds, a refinery
sewer system, and processed shale disposal area. Managed design and construction of
groundwater treatment system and removal actions and obtained clean closure.



Principal engineer for characterization, remediation, and closure of process water ponds at a
former lanthanide processing plant in Colorado. Designed and implemented groundwater
monitoring program and site assessments and prepared closure plan.



Advised the city of Sacramento on redevelopment of two former railyards. Reviewed work
plans, site investigations, risk assessment, RAPS, RI/FSs, and CEQA documents.
Participated in the development of mitigation strategies to protect construction and utility
workers and the public during remediation, redevelopment, and use of the site, including
buffer zones, subslab venting, rail berm containment structure, and an environmental
oversight plan.



Provided technical support for the investigation of a former sanitary landfill that was
redeveloped as single family homes. Reviewed and/or prepared portions of numerous
documents, including health risk assessments, preliminary endangerment assessments, site
investigation reports, work plans, and RI/FSs. Historical research to identify historic waste
disposal practices to prepare a preliminary endangerment assessment. Acquired, reviewed,
and analyzed the files of 18 federal, state, and local agencies, three sets of construction field
notes, analyzed 21 aerial photographs and interviewed 14 individuals associated with
operation of former landfill. Assisted counsel in defending lawsuit brought by residents
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alleging health impacts and diminution of property value due to residual contamination.
Prepared summary reports.


Technical oversight of characterization and remediation of a nitrate plume at an explosives
manufacturing facility in Lincoln, CA. Provided interface between owners and consultants.
Reviewed site assessments, work plans, closure plans, and RI/FSs.



Consultant to owner of large western molybdenum mine proposed for NPL listing.
Participated in negotiations to scope out consent order and develop scope of work.
Participated in studies to determine premining groundwater background to evaluate
applicability of water quality standards. Served on technical committees to develop
alternatives to mitigate impacts and close the facility, including resloping and grading,
various thickness and types of covers, and reclamation. This work included developing and
evaluating methods to control surface runoff and erosion, mitigate impacts of acid rock
drainage on surface and ground waters, and stabilize nine waste rock piles containing 328
million tons of pyrite-rich, mixed volcanic waste rock (andesites, rhyolite, tuff). Evaluated
stability of waste rock piles. Represented client in hearings and meetings with state and
federal oversight agencies.

REGULATORY (PARTIAL LIST)


In April 2016, prepared supplemental comments on Valero Benicia Crude by Rail Project,
focused on on-site impacts and impacts at the unloading terminal, in response to request for a
stay to appeal Planning Commission decision.



In February 2016, prepared comments on Final Environmental Impact Report, Santa Maria
Rail Spur Project.



In February 2016, prepared comments on Final Environmental Impact Report, Valero
Benicia Crude by Rail Project.



In January 2016, prepared comments on Draft Programmatic Environmental Impact Report
for the Southern California Association of Government’s (SCAG) 2016-2040 Regional
Transportation Plan/Sustainable Communities Strategy.



In November 2015, prepared comments on Final Environmental Impact Report for Revisions
to the Kern County Zoning Ordinance – 2015(C) (Focused on Oil and Gas Local Permitting),
November 2015.



In October 2015, prepared comments on Revised Draft Environmental Report, Valero
Benicia Crude by Rail Project.



In September 2015, prepared report, “Environmental, Health and Safety Impacts of the
Proposed Oakland Bulk and Oversized Terminal, and presented oral testimony on September
21, 2015 before Oakland City Council on behalf of the Sierra Club.
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In September 2015, prepared comments on revisions to two chapters of EPA’s Air Pollution
Control Cost Manual: Docket ID No. EPA-HQ-OAR-2015-0341.



In June 2015, prepared comments on DEIR for the CalAm Monterey Peninsula Water Supply
Project.



In April 2015, prepared comments on proposed Title V Operating Permit Revision and
Prevention of Significant Deterioration Permit for Arizona Public Service’s Ocotillo Power
Plant Modernization Project (5 GE LMS100 105-MW simple cycle turbines operated as
peakers), in Tempe, Arizona.



In March 2015, prepared “Comments on Proposed Title V Air Permit, Yuhuang Chemical
Inc. Methanol Plant, St. James, Louisiana”.



In January 2015, prepared cost effectiveness analysis for SCR for a 500-MW coal fire power
plant, to address unpermitted upgrades in 2000.



In January 2015, prepared comments on Revised Final Environmental Impact Report for the
Phillips 66 Propane Recovery Project.



In December 2014, prepared “Report on Bakersfield Crude Terminal Permits to Operate.” In
response, the U.S. EPA cited the Terminal for 10 violations of the Clean Air Act.



In December 2014, prepared comments on Revised Draft Environmental Impact Report for
the Phillips 66 Propane Recovery Project.



In November 2014, prepared comments on Revised Draft Environmental Impact Report for
Phillips 66 Rail Spur Extension Project and Crude Unloading Project, Santa Maria, CA to
allow the import of tar sands crudes.



In November 2014, prepared comments on Draft Environmental Impact Report for Phillips
66 Ultra Low Sulfur Diesel Project, responding to the California Supreme Court Decision,
Communities for a Better Environment v. South Coast Air Quality Management Dist. (2010) 48 Cal.4th
310.



In November 2014, prepared comments on Draft Environmental Impact Report for the
Tesoro Avon Marine Oil Terminal Lease Consideration.



In October 2014, prepared: “Report on Hydrogen Cyanide Emissions from Fluid Catalytic
Cracking Units”, pursuant to the Petroleum Refinery Sector Risk and Technology Review
and New Source Performance Standards, 79 FR 36880.



In October 2014, prepared technical comments on Final Environmental Impact Reports for
Alon Bakersfield Crude Flexibility Project to build a rail terminal to allow the import/export
of tar sands and Bakken crude oils and to upgrade an existing refinery to allow it to process a
wide range of crudes.
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In October 2014, prepared technical comments on the Title V Permit Renewal and three De
Minimus Significant Revisions for the Tesoro Logistics Marine Terminal in the SCAQMD.



In August 2014, for EPA Region 6, prepared technical report on costing methods for
upgrades to existing scrubbers at coal-fired power plants.



In July 2014, prepared technical comments on Draft Final Environmental Impact Reports for
Alon Bakersfield Crude Flexibility Project to build a rail terminal to allow the import/export
of tar sands and Bakken crude oils and to upgrade an existing refinery to allow it to process a
wide range of crudes.



In June 2014, prepared technical report on Initial Study and Draft Negative Declaration for
the Tesoro Logistics Storage Tank Replacement and Modification Project.



In May 2014, prepared technical comments on Intent to Approve a new refinery and
petroleum transloading operation in Utah.



In March and April 2014, prepared declarations on air permits issued for two crude-by-rail
terminals in California, modified to switch from importing ethanol to importing Bakken
crude oils by rail and transferring to tanker cars. Permits were issued without undergoing
CEQA review. One permit was upheld by the San Francisco Superior Court as statute of
limitations had run. The Sacramento Air Quality Management District withdrew the second
one due to failure to require BACT and conduct CEQA review.



In March 2014, prepared technical report on Negative Declaration for a proposed
modification of the air permit for a bulk petroleum and storage terminal to the allow the
import of tar sands and Bakken crude oil by rail and its export by barge, under the New York
State Environmental Quality Review Act (SEQRA).



In February 2014, prepared technical report on proposed modification of air permit for
midwest refinery upgrade/expansion to process tar sands crudes.



In January 2014, prepared cost estimates to capture, transport, and use CO2 in enhanced oil
recovery, from the Freeport LNG project based on both Selexol and Amine systems.



In January 2014, prepared technical report on Draft Environmental Impact Report for Phillips
66 Rail Spur Extension Project, Santa Maria, CA. Comments addressed project description
(piecemealing, crude slate), risk of upset analyses, mitigation measures, alternative analyses
and cumulative impacts.



In November 2013, prepared technical report on3333 the Phillips 66 Propane Recovery
Project, Rodeo, CA. Comments addressed project description (piecemealing, crude slate)
and air quality impacts.



In September 2013, prepared technical report on the Draft Authority to Construct Permit for
the Casa Diablo IV Geothermal Development Project Environmental Impact Report and
Declaration in Support of Appeal and Petition for Stay, U.S. Department of the Interior,
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Board of Land Appeals, Appeal of Decision Record for the Casa Diablo IV Geothermal
Development Project.


In September 2013, prepared technical report on Effluent Limitation Guidelines for Best
Available Technology Economically Available (BAT) for Bottom Ash Transport Waters
from Coal-Fired Power Plants in the Steam Electric Power Generating Point Source
Category.



In July 2013, prepared technical report on Initial Study/Mitigated Negative Declaration for
the Valero Crude by Rail Project, Benicia, California, Use Permit Application 12PLN-00063.



In July 2013, prepared technical report on fugitive particulate matter emissions from coal
train staging at the proposed Coyote Island Terminal, Oregon, for draft Permit No. 25-0015ST-01.



In July 2013, prepared technical comments on air quality impacts of the Finger Lakes LPG
Storage Facility as reported in various Environmental Impact Statements.



In July 2013, prepared technical comments on proposed Greenhouse Gas PSD Permit for the
Celanese Clear Lake Plant, including cost analysis of CO2 capture, transport, and
sequestration.



In June/July 2013, prepared technical comments on proposed Draft PSD Preconstruction
Permit for Greenhouse Gas Emission for the ExxonMobil Chemical Company Baytown
Olefins Plant, including cost analysis of CO2 capture, transport, and sequestration.



In June 2013, prepared technical report on a Mitigated Negative Declaration for a new rail
terminal at the Valero Benicia Refinery to import increased amounts of "North American"
crudes. Comments addressed air quality impacts of refining increased amounts of tar sands
crudes.



In June 2013, prepared technical report on Draft Environmental Impact Report for the
California Ethanol and Power Imperial Valley 1 Project.



In May 2013, prepared comments on draft PSD permit for major expansion of midwest
refinery to process 100% tar sands crudes, including a complex netting analysis involving
debottlenecking, piecemealing, and BACT analyses.



In April 2013, prepared technical report on the Draft Supplemental Environmental Impact
Statement (DSEIS) for the Keystone XL Pipeline on air quality impacts from refining
increased amount of tar sands crudes at Refineries in PADD 3.



In October 2012, prepared technical report on the Environmental Review for the Coyote
Island Terminal Dock at the Port of Morrow on fugitive particulate matter emissions.



In October 2012-October 2014, review and evaluate Flint Hills West Application for an
expansion/modification for increased (Texas, Eagle Ford Shale) crude processing and related
modification, including netting and BACT analysis. Assist in settlement discussions.
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In February 2012, prepared comments on BART analysis in PA Regional Haze SIP, 77 FR
3984 (Jan. 26, 2012). On Sept. 29, 2015, a federal appeals court overturned the U.S. EPA’s
approval of this plan, based in part on my comments, concluding “..we will vacate the 2014
Final Rule to the extent it approved Pennsylvania’s source-specific BART analysis and
remand to the EPA for further proceedings consistent with this Opinion.” Nat’l Parks
Conservation Assoc. v. EPA, 3d Cir., No. 14-3147, 9/19/15.



Prepared cost analyses and comments on New York’s proposed BART determinations for
NOx, SO2, and PM and EPA’s proposed approval of BART determinations for Danskammer
Generating Station under New York Regional Haze State Implementation Plan and Federal
Implementation Plan, 77 FR 51915 (August 28, 2012).



Prepared cost analyses and comments on NOx BART determinations for Regional Haze State
Implementation Plan for State of Nevada, 77 FR 23191 (April 18, 2012) and 77 FR 25660
(May 1, 2012).



Prepared analyses of and comments on New Source Performance Standards for Greenhouse
Gas Emissions for New Stationary Sources: Electric Utility Generating Units, 77 FR 22392
(April 13, 2012).



Prepared comments on CASPR-BART emission equivalency and NOx and PM BART
determinations in EPA proposed approval of State Implementation Plan for Pennsylvania
Regional Haze Implementation Plan, 77 FR 3984 (January 26, 2012).



Prepared comments and statistical analyses on hazardous air pollutants (HAPs) emission
controls, monitoring, compliance methods, and the use of surrogates for acid gases, organic
HAPs, and metallic HAPs for proposed National Emission Standards for Hazardous Air
Pollutants from Coal- and Oil-Fired Electric Utility Steam Generating Units, 76 FR 24976
(May 3, 2011).



Prepared cost analyses and comments on NOx BART determinations and emission
reductions for proposed Federal Implementation Plan for Four Corners Power Plant, 75 FR
64221 (October 19, 2010).



Prepared cost analyses and comments on NOx BART determinations for Colstrip Units 1- 4
for Montana State Implementation Plan and Regional Haze Federal Implementation Plan, 77
FR 23988 (April 20, 2010).



For EPA Region 8, prepared report: Revised BART Cost Effectiveness Analysis for Tail-End
Selective Catalytic Reduction at the Basin Electric Power Cooperative Leland Olds Station
Unit 2 Final Report, March 2011, in support of 76 FR 58570 (Sept. 21, 2011).



For EPA Region 6, prepared report: Revised BART Cost-Effectiveness Analysis for
Selective Catalytic Reduction at the Public Service Company of New Mexico San Juan
Generating Station, November 2010, in support of 76 FR 52388 (Aug. 22, 2011).
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For EPA Region 6, prepared report: Revised BART Cost-Effectiveness Analysis for Flue
Gas Desulfurization at Coal-Fired Electric Generating Units in Oklahoma: Sooner Units 1 &
2, Muskogee Units 4 & 5, Northeastern Units 3 &4, October 2010, in support of 76 FR
16168 (March 26, 2011). My work was upheld in: State of Oklahoma v. EPA, App. Case 129526 (10th Cri. July 19, 2013).



Identified errors in N2O emission factors in the Mandatory Greenhouse Gas Reporting Rule,
40 CFR 98, and prepared technical analysis to support Petition for Rulemaking to Correct
Emissions Factors in the Mandatory Greenhouse Gas Reporting Rule, filed with EPA on
10/28/10.



Assisted interested parties develop input for and prepare comments on the Information
Collection Request for Petroleum Refinery Sector NSPS and NESHAP Residual Risk and
Technology Review, 75 FR 60107 (9/29/10).



Technical reviewer of EPA's "Emission Estimation Protocol for Petroleum Refineries,"
posted for public comments on CHIEF on 12/23/09, prepared in response to the City of
Houston's petition under the Data Quality Act (March 2010).



Prepared comments on SCR cost effectiveness for EPA's Advanced Notice of Proposed
Rulemaking, Assessment of Anticipated Visibility Improvements at Surrounding Class I
Areas and Cost Effectiveness of Best Available Retrofit Technology for Four Corners Power
Plant and Navajo Generating Station, 74 FR 44313 (August 28, 2009).



Prepared comments on Proposed Rule for Standards of Performance for Coal Preparation and
Processing Plants, 74 FR 25304 (May 27, 2009).



Prepared comments on draft PSD permit for major expansion of midwest refinery to process
up to 100% tar sands crudes. Participated in development of monitoring and controls to
mitigate impacts and in negotiating a Consent Decree to settle claims in 2008.



Reviewed and assisted interested parties prepare comments on proposed Kentucky air toxic
regulations at 401 KAR 64:005, 64:010, 64:020, and 64:030 (June 2007).



Prepared comments on proposed Standards of Performance for Electric Utility Steam
Generating Units and Small Industrial-Commercial-Industrial Steam Generating Units, 70 FR
9706 (February 28, 2005).



Prepared comments on Louisville Air Pollution Control District proposed Strategic Toxic Air
Reduction regulations.



Prepared comments and analysis of BAAQMD Regulation, Rule 11, Flare Monitoring at
Petroleum Refineries.



Prepared comments on Proposed National Emission Standards for Hazardous Air Pollutants;
and, in the Alternative, Proposed Standards of Performance for New and Existing Stationary
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Sources: Electricity Utility Steam Generating Units (MACT standards for coal-fired power
plants).


Prepared Authority to Construct Permit for remediation of a large petroleum-contaminated
site on the California Central Coast. Negotiated conditions with agencies and secured
permits.



Prepared Authority to Construct Permit for remediation of a former oil field on the California
Central Coast. Participated in negotiations with agencies and secured permits.



Prepared and/or reviewed hundreds of environmental permits, including NPDES, UIC,
Stormwater, Authority to Construct, Prevention of Significant Deterioration, Nonattainment
New Source Review, Title V, and RCRA, among others.



Participated in the development of the CARB document, Guidance for Power Plant Siting
and Best Available Control Technology, including attending public workshops and filing
technical comments.



Performed data analyses in support of adoption of emergency power restoration standards by
the California Public Utilities Commission for “major” power outages, where major is an
outage that simultaneously affects 10% of the customer base.



Drafted portions of the Good Neighbor Ordinance to grant Contra Costa County greater
authority over safety of local industry, particularly chemical plants and refineries.



Participated in drafting BAAQMD Regulation 8, Rule 28, Pressure Relief Devices, including
participation in public workshops, review of staff reports, draft rules and other technical
materials, preparation of technical comments on staff proposals, research on availability and
costs of methods to control PRV releases, and negotiations with staff.



Participated in amending BAAQMD Regulation 8, Rule 18, Valves and Connectors,
including participation in public workshops, review of staff reports, proposed rules and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and cost of low-leak technology, and negotiations with staff.



Participated in amending BAAQMD Regulation 8, Rule 25, Pumps and Compressors,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and costs of low-leak and seal-less technology, and negotiations with staff.



Participated in amending BAAQMD Regulation 8, Rule 5, Storage of Organic Liquids,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability and costs of controlling tank emissions, and presentation of testimony before
the Board.
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Participated in amending BAAQMD Regulation 8, Rule 18, Valves and Connectors at
Petroleum Refinery Complexes, including participation in public workshops, review of staff
reports, proposed rules and other supporting technical material, preparation of technical
comments on staff proposals, research on availability and costs of low-leak technology, and
presentation of testimony before the Board.



Participated in amending BAAQMD Regulation 8, Rule 22, Valves and Flanges at Chemical
Plants, etc, including participation in public workshops, review of staff reports, proposed
rules, and other supporting technical material, preparation of technical comments on staff
proposals, research on availability and costs of low-leak technology, and presentation of
testimony before the Board.



Participated in amending BAAQMD Regulation 8, Rule 25, Pump and Compressor Seals,
including participation in public workshops, review of staff reports, proposed rules, and other
supporting technical material, preparation of technical comments on staff proposals, research
on availability of low-leak technology, and presentation of testimony before the Board.



Participated in the development of the BAAQMD Regulation 2, Rule 5, Toxics, including
participation in public workshops, review of staff proposals, and preparation of technical
comments.



Participated in the development of SCAQMD Rule 1402, Control of Toxic Air Contaminants
from Existing Sources, and proposed amendments to Rule 1401, New Source Review of
Toxic Air Contaminants, in 1993, including review of staff proposals and preparation of
technical comments on same.



Participated in the development of the Sunnyvale Ordinance to Regulate the Storage, Use and
Handling of Toxic Gas, which was designed to provide engineering controls for gases that
are not otherwise regulated by the Uniform Fire Code.



Participated in the drafting of the Statewide Water Quality Control Plans for Inland Surface
Waters and Enclosed Bays and Estuaries, including participation in workshops, review of
draft plans, preparation of technical comments on draft plans, and presentation of testimony
before the SWRCB.



Participated in developing Se permit effluent limitations for the five Bay Area refineries,
including review of staff proposals, statistical analyses of Se effluent data, review of
literature on aquatic toxicity of Se, preparation of technical comments on several staff
proposals, and presentation of testimony before the Bay Area RWQCB.



Represented the California Department of Water Resources in the 1991 Bay-Delta Hearings
before the State Water Resources Control Board, presenting sworn expert testimony with
cross examination and rebuttal on a striped bass model developed by the California
Department of Fish and Game.
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Represented the State Water Contractors in the 1987 Bay-Delta Hearings before the State
Water Resources Control Board, presenting sworn expert testimony with cross examination
and rebuttal on natural flows, historical salinity trends in San Francisco Bay, Delta outflow,
and hydrodynamics of the South Bay.



Represented interveners in the licensing of over 20 natural-gas-fired power plants and one
coal gasification plant at the California Energy Commission and elsewhere. Reviewed and
prepared technical comments on applications for certification, preliminary staff assessments,
final staff assessments, preliminary determinations of compliance, final determinations of
compliance, and prevention of significant deterioration permits in the areas of air quality,
water supply, water quality, biology, public health, worker safety, transportation, site
contamination, cooling systems, and hazardous materials. Presented written and oral
testimony in evidentiary hearings with cross examination and rebuttal. Participated in
technical workshops.



Represented several parties in the proposed merger of San Diego Gas & Electric and
Southern California Edison. Prepared independent technical analyses on health risks, air
quality, and water quality. Presented written and oral testimony before the Public Utilities
Commission administrative law judge with cross examination and rebuttal.



Represented a PRP in negotiations with local health and other agencies to establish impact of
subsurface contamination on overlying residential properties. Reviewed health studies
prepared by agency consultants and worked with agencies and their consultants to evaluate
health risks.

WATER QUALITY/RESOURCES


Directed and participated in research on environmental impacts of energy development in the
Colorado River Basin, including contamination of surface and subsurface waters and
modeling of flow and chemical transport through fractured aquifers.



Played a major role in Northern California water resource planning studies since the early
1970s. Prepared portions of the Basin Plans for the Sacramento, San Joaquin, and Delta
basins including sections on water supply, water quality, beneficial uses, waste load
allocation, and agricultural drainage. Developed water quality models for the Sacramento and
San Joaquin Rivers.



Conducted hundreds of studies over the past 40 years on Delta water supplies and the impacts
of exports from the Delta on water quality and biological resources of the Central Valley,
Sacramento-San Joaquin Delta, and San Francisco Bay. Typical examples include:
1. Evaluate historical trends in salinity, temperature, and flow in San Francisco Bay
and upstream rivers to determine impacts of water exports on the estuary;
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2. Evaluate the role of exports and natural factors on the food web by exploring the
relationship between salinity and primary productivity in San Francisco Bay,
upstream rivers, and ocean;
3. Evaluate the effects of exports, other in-Delta, and upstream factors on the
abundance of salmon and striped bass;
4. Review and critique agency fishery models that link water exports with the
abundance of striped bass and salmon;
5. Develop a model based on GLMs to estimate the relative impact of exports, water
facility operating variables, tidal phase, salinity, temperature, and other variables
on the survival of salmon smolts as they migrate through the Delta;
6. Reconstruct the natural hydrology of the Central Valley using water balances,
vegetation mapping, reservoir operation models to simulate flood basins,
precipitation records, tree ring research, and historical research;
7. Evaluate the relationship between biological indicators of estuary health and
down-estuary position of a salinity surrogate (X2);
8. Use real-time fisheries monitoring data to quantify impact of exports on fish
migration;
9. Refine/develop statistical theory of autocorrelation and use to assess strength of
relationships between biological and flow variables;
10. Collect, compile, and analyze water quality and toxicity data for surface waters in
the Central Valley to assess the role of water quality in fishery declines;
11. Assess mitigation measures, including habitat restoration and changes in water
project operation, to minimize fishery impacts;
12. Evaluate the impact of unscreened agricultural water diversions on abundance of
larval fish;
13. Prepare and present testimony on the impacts of water resources development on
Bay hydrodynamics, salinity, and temperature in water rights hearings;
14. Evaluate the impact of boat wakes on shallow water habitat, including
interpretation of historical aerial photographs;
15. Evaluate the hydrodynamic and water quality impacts of converting Delta islands
into reservoirs;
16. Use a hydrodynamic model to simulate the distribution of larval fish in a tidally
influenced estuary;
17. Identify and evaluate non-export factors that may have contributed to fishery
declines, including predation, shifts in oceanic conditions, aquatic toxicity from
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pesticides and mining wastes, salinity intrusion from channel dredging, loss of
riparian and marsh habitat, sedimentation from upstream land alternations, and
changes in dissolved oxygen, flow, and temperature below dams.



Developed, directed, and participated in a broad-based research program on environmental
issues and control technology for energy industries including petroleum, oil shale, coal
mining, and coal slurry transport. Research included evaluation of air and water pollution,
development of novel, low-cost technology to treat and dispose of wastes, and development
and application of geohydrologic models to evaluate subsurface contamination from in-situ
retorting. The program consisted of government and industry contracts and employed 45
technical and administrative personnel.



Coordinated an industry task force established to investigate the occurrence, causes, and
solutions for corrosion/erosion and mechanical/engineering failures in the waterside systems
(e.g., condensers, steam generation equipment) of power plants. Corrosion/erosion failures
caused by water and steam contamination that were investigated included waterside corrosion
caused by poor microbiological treatment of cooling water, steam-side corrosion caused by
ammonia-oxygen attack of copper alloys, stress-corrosion cracking of copper alloys in the air
cooling sections of condensers, tube sheet leaks, oxygen in-leakage through condensers,
volatilization of silica in boilers and carry over and deposition on turbine blades, and iron
corrosion on boiler tube walls. Mechanical/engineering failures investigated included: steam
impingement attack on the steam side of condenser tubes, tube-to-tube-sheet joint leakage,
flow-induced vibration, structural design problems, and mechanical failures due to stresses
induced by shutdown, startup and cycling duty, among others. Worked with electric utility
plant owners/operators, condenser and boiler vendors, and architect/engineers to collect data
to document the occurrence of and causes for these problems, prepared reports summarizing
the investigations, and presented the results and participated on a committee of industry
experts tasked with identifying solutions to prevent condenser failures.



Evaluated the cost effectiveness and technical feasibility of using dry cooling and parallel
dry-wet cooling to reduce water demands of several large natural-gas fired power plants in
California and Arizona.



Designed and prepared cost estimates for several dry cooling systems (e.g., fin fan heat
exchangers) used in chemical plants and refineries.



Designed, evaluated, and costed several zero liquid discharge systems for power plants.



Evaluated the impact of agricultural and mining practices on surface water quality of Central
Valley steams. Represented municipal water agencies on several federal and state advisory
committees tasked with gathering and assessing relevant technical information, developing
work plans, and providing oversight of technical work to investigate toxicity issues in the
watershed.
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AIR QUALITY/PUBLIC HEALTH


Prepared or reviewed the air quality and public health sections of hundreds of EIRs and EISs
on a wide range of industrial, commercial and residential projects.



Prepared or reviewed hundreds of NSR and PSD permits for a wide range of industrial
facilities.



Designed, implemented, and directed a 2-year-long community air quality monitoring
program to assure that residents downwind of a petroleum-contaminated site were not
impacted during remediation of petroleum-contaminated soils. The program included realtime monitoring of particulates, diesel exhaust, and BTEX and time integrated monitoring for
over 100 chemicals.



Designed, implemented, and directed a 5-year long source, industrial hygiene, and ambient
monitoring program to characterize air emissions, employee exposure, and downwind
environmental impacts of a first-generation shale oil plant. The program included stack
monitoring of heaters, boilers, incinerators, sulfur recovery units, rock crushers, API
separator vents, and wastewater pond fugitives for arsenic, cadmium, chlorine, chromium,
mercury, 15 organic indicators (e.g., quinoline, pyrrole, benzo(a)pyrene, thiophene, benzene),
sulfur gases, hydrogen cyanide, and ammonia. In many cases, new methods had to be
developed or existing methods modified to accommodate the complex matrices of shale plant
gases.



Conducted investigations on the impact of diesel exhaust from truck traffic from a wide range
of facilities including mines, large retail centers, light industrial uses, and sports facilities.
Conducted traffic surveys, continuously monitored diesel exhaust using an aethalometer, and
prepared health risk assessments using resulting data.



Conducted indoor air quality investigations to assess exposure to natural gas leaks,
pesticides, molds and fungi, soil gas from subsurface contamination, and outgasing of
carpets, drapes, furniture and construction materials. Prepared health risk assessments using
collected data.



Prepared health risk assessments, emission inventories, air quality analyses, and assisted in
the permitting of over 70 1 to 2 MW emergency diesel generators.



Prepare over 100 health risk assessments, endangerment assessments, and other health-based
studies for a wide range of industrial facilities.



Developed methods to monitor trace elements in gas streams, including a continuous realtime monitor based on the Zeeman atomic absorption spectrometer, to continuously measure
mercury and other elements.
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Performed nuisance investigations (odor, noise, dust, smoke, indoor air quality, soil
contamination) for businesses, industrial facilities, and residences located proximate to and
downwind of pollution sources.

PUBLICATIONS AND PRESENTATIONS (Partial List - Representative
Publications)
J.P. Fox, P.H. Hutton, D.J. Howes, A.J. Draper, and L. Sears, Reconstructing the Natural
Hydrology of the San Francisco Bay-Delta Watershed, Hydrology and Earth System Sciences,
Special Issue: Predictions under Change: Water, Earth, and Biota in the Anthropocene, v. 19, pp.
4257-4274, 2015. http://www.hydrol-earth-syst-sci.net/19/4257/2015/hess-19-4257-2015.pdf.
D.J. Howes, P. Fox, and P. Hutton, Evapotranspiration from Natural Vegetation in the Central
Valley of California: Monthly Grass Reference Based Vegetation Coefficients and the Dual Crop
Coefficient Approach, Accepted for Publication in Journal of Hydrologic Engineering, October
13, 2014.
Phyllis Fox and Lindsey Sears, Natural Vegetation in the Central Valley of California, June
2014, Prepared for State Water Contractors and San Luis & Delta-Mendota Water Authority, 311
pg.
J.P. Fox, T.P. Rose, and T.L. Sawyer, Isotope Hydrology of a Spring-fed Waterfall in Fractured
Volcanic Rock, 2007.
C.E. Lambert, E.D. Winegar, and Phyllis Fox, Ambient and Human Sources of Hydrogen
Sulfide: An Explosive Topic, Air & Waste Management Association, June 2000, Salt Lake City,
UT.
San Luis Obispo County Air Pollution Control District and San Luis Obispo County Public
Health Department, Community Monitoring Program, February 8, 1999.
The Bay Institute, From the Sierra to the Sea. The Ecological History of the San Francisco BayDelta Watershed, 1998.
J. Phyllis Fox, Well Interference Effects of HDPP’s Proposed Wellfield in the Victor Valley
Water District, Prepared for the California Unions for Reliable Energy (CURE), October 12,
1998.
J. Phyllis Fox, Air Quality Impacts of Using CPVC Pipe in Indoor Residential Potable Water
Systems, Report Prepared for California Pipe Trades Council, California Firefighters Association,
and other trade associations, August 29, 1998.
J. Phyllis Fox and others, Authority to Construct Avila Beach Remediation Project, Prepared for
Unocal Corporation and submitted to San Luis Obispo Air Pollution Control District, June 1998.
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J. Phyllis Fox and others, Authority to Construct Former Guadalupe Oil Field Remediation
Project, Prepared for Unocal Corporation and submitted to San Luis Obispo Air Pollution
Control District, May 1998.
J. Phyllis Fox and Robert Sears, Health Risk Assessment for the Metropolitan Oakland
International Airport Proposed Airport Development Program, Prepared for Plumbers &
Steamfitters U.A. Local 342, December 15, 1997.
Levine-Fricke-Recon (Phyllis Fox and others), Preliminary Endangerment Assessment Work
Plan for the Study Area Operable Unit, Former Solano County Sanitary Landfill, Benicia,
California, Prepared for Granite Management Co. for submittal to DTSC, September 26, 1997.
Phyllis Fox and Jeff Miller, "Fathead Minnow Mortality in the Sacramento River," IEP
Newsletter, v. 9, n. 3, 1996.
Jud Monroe, Phyllis Fox, Karen Levy, Robert Nuzum, Randy Bailey, Rod Fujita, and Charles
Hanson, Habitat Restoration in Aquatic Ecosystems. A Review of the Scientific Literature
Related to the Principles of Habitat Restoration, Part Two, Metropolitan Water District of
Southern California (MWD) Report, 1996.
Phyllis Fox and Elaine Archibald, Aquatic Toxicity and Pesticides in Surface Waters of the
Central Valley, California Urban Water Agencies (CUWA) Report, September 1997.
Phyllis Fox and Alison Britton, Evaluation of the Relationship Between Biological Indicators
and the Position of X2, CUWA Report, 1994.
Phyllis Fox and Alison Britton, Predictive Ability of the Striped Bass Model, WRINT DWR-206,
1992.
J. Phyllis Fox, An Historical Overview of Environmental Conditions at the North Canyon Area of
the Former Solano County Sanitary Landfill, Report Prepared for Solano County Department of
Environmental Management, 1991.
J. Phyllis Fox, An Historical Overview of Environmental Conditions at the East Canyon Area of
the Former Solano County Sanitary Landfill, Report Prepared for Solano County Department of
Environmental Management, 1991.
Phyllis Fox, Trip 2 Report, Environmental Monitoring Plan, Parachute Creek Shale Oil
Program, Unocal Report, 1991.
J. P. Fox and others, "Long-Term Annual and Seasonal Trends in Surface Salinity of San
Francisco Bay," Journal of Hydrology, v. 122, p. 93-117, 1991.
J. P. Fox and others, "Reply to Discussion by D.R. Helsel and E.D. Andrews on Trends in
Freshwater Inflow to San Francisco Bay from the Sacramento-San Joaquin Delta," Water
Resources Bulletin, v. 27, no. 2, 1991.
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J. P. Fox and others, "Reply to Discussion by Philip B. Williams on Trends in Freshwater Inflow
to San Francisco Bay from the Sacramento-San Joaquin Delta," Water Resources Bulletin, v. 27,
no. 2, 1991.
J. P. Fox and others, "Trends in Freshwater Inflow to San Francisco Bay from the SacramentoSan Joaquin Delta," Water Resources Bulletin, v. 26, no. 1, 1990.
J. P. Fox, "Water Development Increases Freshwater Flow to San Francisco Bay," SCWC
Update, v. 4, no. 2, 1988.
J. P. Fox, Freshwater Inflow to San Francisco Bay Under Natural Conditions, State Water
Contracts, Exhibit 262, 58 pp., 1987.
J. P. Fox, "The Distribution of Mercury During Simulated In-Situ Oil Shale Retorting,"
Environmental Science and Technology, v. 19, no. 4, pp. 316-322, 1985.
J. P. Fox, "El Mercurio en el Medio Ambiente: Aspectos Referentes al Peru," (Mercury in the
Environment: Factors Relevant to Peru) Proceedings of Simposio Los Pesticidas y el Medio
Ambiente," ONERN-CONCYTEC, Lima, Peru, April 25-27, 1984. (Also presented at Instituto
Tecnologico Pesquero and Instituto del Mar del Peru.)
J. P. Fox, "Mercury, Fish, and the Peruvian Diet," Boletin de Investigacion, Instituto Tecnologico
Pesquero, Lima, Peru, v. 2, no. 1, pp. 97-116, l984.
J. P. Fox, P. Persoff, A. Newton, and R. N. Heistand, "The Mobility of Organic Compounds in a
Codisposal System," Proceedings of the Seventeenth Oil Shale Symposium, Colorado School of
Mines Press, Golden, CO, 1984.
P. Persoff and J. P. Fox, "Evaluation of Control Technology for Modified In-Situ Oil Shale
Retorts," Proceedings of the Sixteenth Oil Shale Symposium, Colorado School of Mines Press,
Golden, CO, 1983.
J. P. Fox, Leaching of Oil Shale Solid Wastes: A Critical Review, University of Colorado Report,
245 pp., July 1983.
J. P. Fox, Source Monitoring for Unregulated Pollutants from the White River Oil Shale Project,
VTN Consolidated Report, June 1983.
A. S. Newton, J. P. Fox, H. Villarreal, R. Raval, and W. Walker II, Organic Compounds in Coal
Slurry Pipeline Waters, Lawrence Berkeley Laboratory Report LBL-15121, 46 pp., Sept. 1982.
M. Goldstein et al., High Level Nuclear Waste Standards Analysis, Regulatory Framework
Comparison, Battelle Memorial Institute Report No. BPMD/82/E515-06600/3, Sept. 1982.
J. P. Fox et al., Literature and Data Search of Water Resource Information of the Colorado,
Utah, and Wyoming Oil Shale Basins, Vols. 1-12, Bureau of Land Management, 1982.
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A. T. Hodgson, M. J. Pollard, G. J. Harris, D. C. Girvin, J. P. Fox, and N. J. Brown, Mercury
Mass Distribution During Laboratory and Simulated In-Situ Retorting, Lawrence Berkeley
Laboratory Report LBL-12908, 39 pp., Feb. 1982.
E. J. Peterson, A. V. Henicksman, J. P. Fox, J. A. O'Rourke, and P. Wagner, Assessment and
Control of Water Contamination Associated with Shale Oil Extraction and Processing, Los
Alamos National Laboratory Report LA-9084-PR, 54 pp., April 1982.
P. Persoff and J. P. Fox, Control Technology for In-Situ Oil Shale Retorts, Lawrence Berkeley
Laboratory Report LBL-14468, 118 pp., Dec. 1982.
J. P. Fox, Codisposal Evaluation: Environmental Significance of Organic Compounds,
Development Engineering Report, 104 pp., April 1982.
J. P. Fox, A Proposed Strategy for Developing an Environmental Water Monitoring Plan for the
Paraho-Ute Project, VTN Consolidated Report, Sept. 1982.
J. P. Fox, D. C. Girvin, and A. T. Hodgson, "Trace Elements in Oil Shale Materials," Energy and
Environmental Chemistry, Fossil Fuels, v.1, pp. 69-101, 1982.
M. Mehran, T. N. Narasimhan, and J. P. Fox, "Hydrogeologic Consequences of Modified In-situ
Retorting Process, Piceance Creek Basin, Colorado," Proceedings of the Fourteenth Oil Shale
Symposium, Colorado School of Mines Press, Golden, CO, 1981 (LBL-12063).
U. S. DOE (J. P. Fox and others), Western Oil Shale Development: A Technology Assessment, v.
1-9, Pacific Northwest Laboratory Report PNL-3830, 1981.
J. P. Fox (ed), "Oil Shale Research," Chapter from the Energy and Environment Division Annual
Report 1980, Lawrence Berkeley Laboratory Report LBL-11989, 82 pp., 1981 (author or coauthor of four articles in report).
D.C. Girvin and J.P. Fox, On-Line Zeeman Atomic Absorption Spectroscopy for Mercury
Analysis in Oil Shale Gases, U.S. EPA Report EPA-600/7-80-130, June 1980.
J. P. Fox, The Partitioning of Major, Minor, and Trace Elements during In-Situ Oil Shale
Retorting, Ph.D. Dissertation, U. of Ca., Berkeley, also Report LBL-9062, 441 pp., 1980 (Diss.
Abst. Internat., v. 41, no. 7, 1981).
J.P. Fox, "Elemental Composition of Simulated In Situ Oil Shale Retort Water," Analysis of
Waters Associated with Alternative Fuel Production, ASTM STP 720, L.P. Jackson and C.C.
Wright, Eds., American Society for Testing and Materials, pp. 101-128, 1981.
J. P. Fox, P. Persoff, P. Wagner, and E. J. Peterson, "Retort Abandonment -- Issues and Research
Needs," in Oil Shale: the Environmental Challenges, K. K. Petersen (ed.), p. 133, 1980
(Lawrence Berkeley Laboratory Report LBL-11197).
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J. P. Fox and T. E. Phillips, "Wastewater Treatment in the Oil Shale Industry," in Oil Shale: the
Environmental Challenges, K. K. Petersen (ed.), p. 253, 1980 (Lawrence Berkeley Laboratory
Report LBL-11214).
R. D. Giauque, J. P. Fox, J. W. Smith, and W. A. Robb, "Geochemical Studies of Two Cores
from the Green River Oil Shale Formation," Transactions, American Geophysical Union, v. 61,
no. 17, 1980.
J. P. Fox, "The Elemental Composition of Shale Oils," Abstracts of Papers, 179th National
Meeting, ISBN 0-8412-0542-6, Abstract No. FUEL 17, 1980.
J. P. Fox and P. Persoff, "Spent Shale Grouting of Abandoned In-Situ Oil Shale Retorts,"
Proceedings of Second U.S. DOE Environmental Control Symposium, CONF-800334/1, 1980
(Lawrence Berkeley Laboratory Report LBL-10744).
P. K. Mehta, P. Persoff, and J. P. Fox, "Hydraulic Cement Preparation from Lurgi Spent Shale,"
Proceedings of the Thirteenth Oil Shale Symposium, Colorado School of Mines Press, Golden,
CO, 1980 (Lawrence Berkeley Laboratory Report LBL-11071).
F. E. Brinckman, K. L. Jewett, R. H. Fish, and J. P. Fox, "Speciation of Inorganic and
Organoarsenic Compounds in Oil Shale Process Waters by HPLC Coupled with Graphite
Furnace Atomic Absorption (GFAA) Detectors," Abstracts of Papers, Div. of Geochemistry,
Paper No. 20, Second Chemical Congress of the North American Continent, August 25-28, 1980,
Las Vegas (1980).
J. P. Fox, D. E. Jackson, and R. H. Sakaji, "Potential Uses of Spent Shale in the Treatment of Oil
Shale Retort Waters," Proceedings of the Thirteenth Oil Shale Symposium, Colorado School of
Mines Press, Golden, CO, 1980 (Lawrence Berkeley Laboratory Report LBL-11072).
J. P. Fox, The Elemental Composition of Shale Oils, Lawrence Berkeley Laboratory Report LBL10745, 1980.
R. H. Fish, J. P. Fox, F. E. Brinckman, and K. L. Jewett, Fingerprinting Inorganic and
Organoarsenic Compounds in Oil Shale Process Waters Using a Liquid Chromatograph
Coupled with an Atomic Absorption Detector, Lawrence Berkeley Laboratory Report LBL11476, 1980.
National Academy of Sciences (J. P. Fox and others), Surface Mining of Non-Coal Minerals,
Appendix II: Mining and Processing of Oil Shale and Tar Sands, 222 pp., 1980.
J. P. Fox, "Elemental Composition of Simulated In-Situ Oil Shale Retort Water," in Analysis of
Waters Associated with Alternative Fuel Production, ASTM STP 720, L. P. Jackson and C. C.
Wright (eds.), American Society for Testing and Materials, pp. 101-128, 1980.
R. D. Giauque, J. P. Fox, and J. W. Smith, Characterization of Two Core Holes from the Naval
Oil Shale Reserve Number 1, Lawrence Berkeley Laboratory Report LBL-10809, 176 pp.,
December 1980.
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B. M. Jones, R. H. Sakaji, J. P. Fox, and C. G. Daughton, "Removal of Contaminative
Constituents from Retort Water: Difficulties with Biotreatment and Potential Applicability of
Raw and Processed Shales," EPA/DOE Oil Shale Wastewater Treatability Workshop, December
1980 (Lawrence Berkeley Laboratory Report LBL-12124).
J. P. Fox, Water-Related Impacts of In-Situ Oil Shale Processing, Lawrence Berkeley Laboratory
Report LBL-6300, 327 p., December 1980.
M. Mehran, T. N. Narasimhan, and J. P. Fox, An Investigation of Dewatering for the Modified
In-Situ Retorting Process, Piceance Creek Basin, Colorado, Lawrence Berkeley Laboratory
Report LBL-11819, 105 p., October 1980.
J. P. Fox (ed.) "Oil Shale Research," Chapter from the Energy and Environment Division Annual
Report 1979, Lawrence Berkeley Laboratory Report LBL-10486, 1980 (author or coauthor of
eight articles).
E. Ossio and J. P. Fox, Anaerobic Biological Treatment of In-Situ Oil Shale Retort Water,
Lawrence Berkeley Laboratory Report LBL-10481, March 1980.
J. P. Fox, F. H. Pearson, M. J. Kland, and P. Persoff, Hydrologic and Water Quality Effects and
Controls for Surface and Underground Coal Mining -- State of Knowledge, Issues, and Research
Needs, Lawrence Berkeley Laboratory Report LBL-11775, 1980.
D. C. Girvin, T. Hadeishi, and J. P. Fox, "Use of Zeeman Atomic Absorption Spectroscopy for
the Measurement of Mercury in Oil Shale Offgas," Proceedings of the Oil Shale Symposium:
Sampling, Analysis and Quality Assurance, U.S. EPA Report EPA-600/9-80-022, March 1979
(Lawrence Berkeley Laboratory Report LBL-8888).
D. S. Farrier, J. P. Fox, and R. E. Poulson, "Interlaboratory, Multimethod Study of an In-Situ
Produced Oil Shale Process Water," Proceedings of the Oil Shale Symposium: Sampling,
Analysis and Quality Assurance, U.S. EPA Report EPA-600/9-80-022, March 1979 (Lawrence
Berkeley Laboratory Report LBL-9002).
J. P. Fox, J. C. Evans, J. S. Fruchter, and T. R. Wildeman, "Interlaboratory Study of Elemental
Abundances in Raw and Spent Oil Shales," Proceedings of the Oil Shale Symposium: Sampling,
Analysis and Quality Assurance, U.S. EPA Report EPA-600/9-80-022, March 1979 (Lawrence
Berkeley Laboratory Report LBL-8901).
J. P. Fox, "Retort Water Particulates," Proceedings of the Oil Shale Symposium: Sampling,
Analysis and Quality Assurance, U.S. EPA Report EPA-600/9-80-022, March 1979 (Lawrence
Berkeley Laboratory Report LBL-8829).
P. Persoff and J. P. Fox, "Control Strategies for In-Situ Oil Shale Retorts," Proceedings of the
Twelfth Oil Shale Symposium, Colorado School of Mines Press, Golden, CO, 1979 (Lawrence
Berkeley Laboratory Report LBL-9040).
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J. P. Fox and D. L. Jackson, "Potential Uses of Spent Shale in the Treatment of Oil Shale Retort
Waters," Proceedings of the DOE Wastewater Workshop, Washington, D. C., June 14-15, 1979
(Lawrence Berkeley Laboratory Report LBL-9716).
J. P. Fox, K. K. Mason, and J. J. Duvall, "Partitioning of Major, Minor, and Trace Elements
during Simulated In-Situ Oil Shale Retorting," Proceedings of the Twelfth Oil Shale Symposium,
Colorado School of Mines Press, Golden, CO, 1979 (Lawrence Berkeley Laboratory Report
LBL-9030).
P. Persoff and J. P. Fox, Control Strategies for Abandoned In-Situ Oil Shale Retorts, Lawrence
Berkeley Laboratory Report LBL-8780, 106 pp., October 1979.
D. C. Girvin and J. P. Fox, On-Line Zeeman Atomic Absorption Spectroscopy for Mercury
Analysis in Oil Shale Gases, Environmental Protection Agency Report EPA-600/7-80-130, 95 p.,
August 1979 (Lawrence Berkeley Laboratory Report LBL-9702).
J. P. Fox, Water Quality Effects of Leachates from an In-Situ Oil Shale Industry, Lawrence
Berkeley Laboratory Report LBL-8997, 37 pp., April 1979.
J. P. Fox (ed.), "Oil Shale Research," Chapter from the Energy and Environment Division Annual
Report 1978, Lawrence Berkeley Laboratory Report LBL-9857 August 1979 (author or coauthor
of seven articles).
J. P. Fox, P. Persoff, M. M. Moody, and C. J. Sisemore, "A Strategy for the Abandonment of
Modified In-Situ Oil Shale Retorts," Proceedings of the First U.S. DOE Environmental Control
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1633 University Avenue
Berkeley, California 94703
Tel: (510) 496-0600 ˜ Fax: (510) 845-1255
svolker@volkerlaw.com
March 11, 2020

VIA EMAIL AND U.S. MAIL
Dan (Harold) Hall
Bureau of Indian Affairs
Pacific Regional Office
2800 Cottage Way
Sacramento, California 95825
harold.hall@bia.gov
Re:

FEIS Comments, Campo Wind Energy Project: Comments of Backcountry
Against Dumps on the January 2020 Final Environmental Impact Statement for
the Campo Wind Project with Boulder Brush Facilities

Dear Mr. Hall:
On behalf of Backcountry Against Dumps (“Backcountry”), we respectfully submit the
following comments on the Final Environmental Impact Statement (“FEIS”) for the Campo
Wind Project with Boulder Brush Facilities (“Campo Wind” or the “Project”), pursuant to the
Bureau of Indian Affairs’ (“BIA’s”) February 10, 2020 Notice of Availability. Please include
these comments and all attached exhibits in the public record for this Project.
I.

The FEIS 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 FEIS improperly segments the analysis of connected actions in at least two
ways. First, the FEIS fails to analyze the impacts of the connected Torrey Wind project, instead
considering it only a cumulative action. FEIS at RTC-10. The Torrey Wind project is a
proposed 30-turbine126-MW wind energy generation facility that the Boulder Brush facilities
would enable. The FEIS acknowledges that the Boulder Brush project and the Torrey Wind

Bureau of Indian Affairs
Pacific Regional Office
March 11, 2020
Page 2
project “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.” FEIS
at RTC-9. However, the FEIS claims 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.” FEIS at RTC-9. But it simultaneously admits that the Boulder
Brush “high-voltage substation would allow for the receiving and stepping up of electric energy
from 230 kV to 500 kV for the Torrey Wind Project.” FEIS at B-12. Because the Torrey Wind
project would not proceed as planned 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 FEIS 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). The FEIS admits
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,” as well as other
components, yet it does not rectify the FEIS’ failure to analyze the impacts of those components.
FEIS at RTC-8. The FEIS states that “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 . . . [and]“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,” but the inclusion of these areas in the discussion does not by itself ensure that
the impacts from the Boulder Brush components are actually analyzed. FEIS at RTC-8.
Likewise, the FEIS still fails to consider alternatives to the Boulder Brush transmission facilities;
instead, it just considers alternatives to the form, capacity and location of electrical generation.
FEIS at 24-26. No new alternatives were added to the FEIS and the response to comments does
not even address this omission. FEIS at 24-26, RTC-7 to RTC-9.
II.

The FEIS Fails to Consider All Cumulative Projects

NEPA requires analysis of cumulative impacts. 40 C.F.R. § 1508.7. Yet the FEIS
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. FEIS at 140-142, N-1 to N-14. Without any supporting evidence, the FEIS
baldly claims that these projects need not be considered because they are outside the specific
geographic area that was considered and therefore will not create cumulative impacts. FEIS at
RTC-14. But that conclusion is illogical. It ignores the fact that the artificial boundaries drawn
around the geographic area that was considered are too small. Each of these projects has broadranging and long-reaching impacts that extend beyond the boundaries BIA arbitrarily selected.
Their impacts include widespread effects on wildlife and its habitat, on wildfire risk, and on
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visual resources. The cumulative impacts analysis in Appendix N is likewise deficient because it
does not even include a map of the cumulative projects, let alone their impact areas. FEIS at N-1
to N-14. Although our comments on the DEIS identified this deficiency, the FEIS entirely fails
to address it. FEIS at RTC-13 to RTC-14, RTC-174.
III.

The FEIS 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 FEIS evaluates an artificially and 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. FEIS at 24. BIA eliminated from detailed consideration in the FEIS 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-MW turbine)
alternative, and a distributed generation alternative. FEIS at 25-26. As BIA acknowledges, it is
required to “describe any alternative eliminated from further analysis along with the rationale for
elimination.” FEIS at RTC-12 (citing BIA NEPA Guidebook, § 8.4.6, emphasis added). But
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). And its response to comments on the
Draft EIS (“DEIS”) does not provide any further explanation about why the alternatives that were
eliminated from analysis were infeasible. FEIS at RTC-11 to RTC-13.
For example, the FEIS 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);
FEIS at 25 (second quote). And BIA’s reference to the DEIS’ statement that “the minimal
buildout alternative would be economically infeasible because . . . the costs” would outweigh the
“revenue in current market conditions . . . and would not support the purpose of economic benefit
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to the Tribe,” is likewise devoid of any scientific or other source material to support that
conclusion. FEIS at RTC-174. The FEIS cannot remedy the DEIS’ failures by simply referring
back to statements made in the DEIS. BIA must provide facts and figures to support its
conclusion before eliminating a viable, and more environmentally friendly alternative.
The FEIS 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.” FEIS at 25. Rather, BIA again makes a circular
argument: It refers back to its unsupported statement in the DEIS as support for that same
unsupported statement in the FEIS. FEIS at RTC-175. But neither the DEIS nor the FEIS
provides proof “that the reduced capacity turbines would not appreciably reduce impacts.” FEIS
at RTC-175. The fact that reduced-capacity turbines would also require the “same number of
turbine pads,” while relevant to certain types of impacts, is irrelevant to others. For example,
noise would likely be reduced with lower-capacity turbines.1 As would public health and safety
impacts, avian impacts, and visual impacts.
IV.

BIA Failed to Take a Hard Look at the Project’s Impacts in the FEIS

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.

Impacts to Biological Resources

The FEIS significantly downplays the Project’s biological impacts on numerous species.
By understating these impacts, the FEIS fails to accurately inform the public and decisionmakers
of the Project’s environmental harm, in violation of NEPA.

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 as Exhibit 1 to Backcountry’s July 8, 2019 DEIS
Comments) (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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1.

Golden Eagles and Other Avian Species

Wind turbines kill birds.2 The Campo Wind Project’s 60 turbines will be no different. A
wealth of bird species has been documented inhabiting or otherwise using the Project area,
including sensitive species like golden eagles. FEIS 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. July 8, 2019
Comments Exhibit 2 at 306. Yet the FEIS brushes aside the risk to golden eagles because
“[e]agle use on site is infrequent and the chance for collisions is low.” FEIS at 88. It also
dismisses 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 implement a “Bird and Bat
Conservation Strategy (“BBCS”)” to monitor, report and notify a Project biologist about dead or
injured birds and bats. FEIS at 88; FEIS Appendix P at P-5 to P-6. But the updated BBCS fails
to actually mitigate the impact of bird collisions. Yet the FEIS still dismisses the impact as less
than significant with mitigation. FEIS at RTC-21. But if the impact is significant before
mitigation, and the mitigation does not lessen the impact, as here, then the impact is still
significant after mitigation. FEIS at 88 (admitting that “Absent mitigation, these direct impacts
would be adverse” but simultaneously claiming that with mitigation, “the Project would not
result in adverse effects to migratory birds”). Those conclusion are unsupported and insufficient
to reasonably inform decisionmakers and the public for at least four reasons.
First, the FEIS 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. While BIA did complete additional
avian surveys to determine the presence of species in the area, it still failed to quantify potential
impacts. The significance of that failure is underscored by the FEIS’ admission that “wind
turbines were considered to present a potential risk to avian species for collision.” FEIS at RTC27. Yet, despite this clear risk and the lack of concrete information, the FEIS nonetheless claims
that “there would be no additional impacts anticipated” to avian species. FEIS at RTC-27. But
the FEIS cannot draw that conclusion without facts to support it. And that conclusion does not
follow from the facts that are available. 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. But BIA ignores that potentially devastating impact and
erroneously declares that “there would be no adverse effects on eagles.” FEIS at 88.
Second, after-the-fact monitoring of bird collisions and removal of bird carcasses (as
proposed as part of MM-BIO-4) merely documents the harm. It does nothing to mitigate, let

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 as Exhibit 2 to Backcountry’s July 8, 2019 DEIS Comments).
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alone prevent, the collision impacts. FEIS Appendix P at P-5 to P-6. Monitoring cannot bring
birds back from the dead. BIA’s revision of MM-BIO-4 does nothing to lessen the
ineffectiveness of that mitigation measure. Adding more post-mortem monitoring and
notification does not stop the impact from happening in the first place. To the contrary, it just
habituates the public to the growing death toll, compounding the unfolding tragedy.
Third, the FEIS 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.” July 8, 2019
Comments Exhibit 3 at 7. This “suggests that for open-habitat birds, effects were operating at a
landscape scale.” July 8, 2019 Comments 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).
Fourth, the avian surveys that were completed 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, and 20 hours of survey per turbine per year–which would total 2,400 hours for this
Project. Yet here, these protocols were not met. The FEIS admits that the developer and USFWS
agreed that the Land-Based Wind Energy Guidelines and the Eagle Conservation Plan Guidance
were the appropriate methods to be used, and it does not deny that the surveys that were
completed failed to reach 2,400 hours, across all seasons, for two years. Instead, BIA now claims
that the “guidelines referenced . . . are not required . . . under federal law or regulation” and “the
methods are flexible.” FEIS at RTC-81 (first quote), RTC-92 (second quote), RTC-176. But no
amount of flexibility changes the fact that the surveys do not meet the requirements that the
developer and USFWS originally said were the best practice and therefore necessary.
Furthermore, no eagle nest searches at all have been performed since 2011, and the FEIS does
not provide any information on the status of eagle 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 FEIS.
In sum, the FEIS’ 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.

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 as Exhibit 3 to Backcountry’s July 8, 2019
DEIS Comments).
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2.

Quino Checkerspot Butterfly

The FEIS admits that “Alternative 1 would permanently remove 242.1 acres of suitable
Quino checkerspot habitat,” and Alternative 2 would remove “approximately 191.58 acres of
potentially occupied Quino checkerspot butterfly habitat.” FEIS at 87 (first quote), 88 (second
quote). But even these significant, plainly adverse impacts grievously understate the Project’s
effects on this special-status species, as explained below.
First, the information provided in the FEIS 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 FEIS Appendix H for more information, but that Appendix does little to
elucidate the issue. FEIS at 87; FEIS Appendix H at 133-136, 139-141. 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. FEIS
Appendix H at 139. 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. Likewise, Appendix H admits that
operation and maintenance activities would cause “fugitive dust from vehicles, habitat
fragmentation, accidental additional clearing of adjacent habitat, chemical pollutants if used for
operation-related activities, non-native invasive species, and alteration of the natural fire
regime,” but again fails to consider, let alone explain, how that would negatively impact Quino
checkerspot survival. FEIS Appendix H at 141.
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.” FEIS Appendix H at 77. Yet those
figures are understated in the FEIS, which claims that the 2018 surveys found only “699 acres
within the Project Area were considered suitable habit.” FEIS at 38. The public and
decisionmakers are left wondering what impacts the Project will have on the Quino checkerspot
butterfly, and unable to even determine how potential habitat was identified. The FEIS 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. BIA
implores the public to just take its word that “[a]ll survey methods and protocols, species
modeling and impact analysis methodologies were conducted in coordination and consultation
with the USFWS to ensure adequacy and accuracy.” FEIS at RTC-14. But without any
guidelines to independently judge these methods and protocols, the public and decisionmakers
are left in the dark. This is not the “hard look” that NEPA requires. Accordingly, the FEIS must
provide more information.
Furthermore, the FEIS admits that BIA does not have all the information it needs to
determine what impacts the Project will have, despite the additional Quino Checkerspot surveys
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completed in 2019. FEIS at RTC-16; FEIS Appendix H at 77. The FEIS concedes it still does
not have this essential information, and it is still collecting data after publication of the FEIS:
“[a]n additional set of Quino checkerspot butterfly surveys are being conducted within the
Off-Reservation portion of the Project.” FEIS at 87. Without this survey information, BIA
cannot accurately determine the Project’s impacts and how that would affect the FEIS’ analysis
and conclusions. And even if no surveys remained to be completed, and this admission in the
FEIS is false, the analysis still fails. There were five Quino checkerspot butterflies identified in
the 2019 off-reservation surveys. Therefore, the conclusion that “the Project would not adversely
affect any federally listed plants or wildlife, because none are present,” is patently incorrect.
FEIS at 87 (emphasis added).
The FEIS 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.” FEIS at 87. But restoration to pre-Project conditions – which is not even
possible – does not negate adverse effects. Yet BIA ignores this pivotal and dispositive fact,
instead relying on the specious argument that “restoration of habitat is often an approach used to
reduce the effects on species.” FEIS at RTC-177. But another agency’s use of this approach
does not make it right, or effective. The FEIS 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. FEIS
at 87. Those adverse impacts are significant and cannot be ignored simply because the FEIS
claims–without any supporting evidence– that the area will be restored to pre-Project conditions.
Even with an updated decommissioning plan, revegetation cannot heal dead or injured Quino
checkerspot butterflies. FEIS at RTC-177; FEIS Appendix P at P-3.
All of these failures are exacerbated by the importance of the 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 preservation 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
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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 climate change.
The FEIS erroneously claims that any adverse impacts “would be reduced to less than
adverse with implementation of recommended MM-BIO-1 and MM-BIO-3.” FEIS at 87. And
BIA does not deny that this conclusion is inaccurate. FEIS at RTC-177. Rather, BIA claims
“NEPA does not require a fully developed plan that will mitigate all environmental harm before
an agency can act.” FEIS at RTC-177. But whether or not all environmental harm must be
mitigated does not address the fact that the FEIS’ conclusions do not follow from the facts. As
the FEIS states, it is essential that “mitigation be discussed in sufficient detail to ensure that
environmental consequences have been fully evaluated.” FEIS at RTC-177. That informational
goal cannot be met where, as here, the conclusions that the FEIS draws are incorrect. Indeed, 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. FEIS Appendix P at P-1 to P-3. 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.
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. FEIS Appendix P
at P-4. The FEIS makes vague statements such as “[r]atios for habitat-based mitigation (if any)
shall be determined during the Section 7 consultation process,” and “mitigation shall focus on
habitat preservation and creation for long-term conservation of metapopulation dynamics.” FEIS
Appendix P at P-4. But the FEIS does not provide any specific information on what those
measures may be, what they may apply to, or how they would be implemented. Indeed, the FEIS
even admits that there may not be any habitat-based mitigation at all. FEIS Appendix P at P-4.
Without any detail, the FEIS cannot accurately conclude these unknown mitigation measures will
reduce the Project’s impacts. And the FEIS’ failure to acknowledge this lack of information is
just another example in a long line of insufficient analysis. NEPA requires more.
The FEIS’ 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 prior to any Project approval.

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 to July 8, 2019 Comments as Exhibit 4).
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B.

Noise Impacts

The FEIS continues the DEIS’s failure to accurately and reasonably inform the public and
decisionmakers of the Project’s noise impacts, including audible noise, low-frequency sound and
infrasound impacts. This is true, even as the FEIS acknowledges that the Project will have
significant and unavoidable noise impacts. The FEIS’s noise-impact discussion is wholly
inadequate. It relies upon improper baseline data, and incomplete and flawed assumptions. For
these reasons the FEIS fails to adequately disclose and discuss the significant impacts of the
Project.
First, the FEIS continues to present improper baseline information. The deficiencies of
the baseline assumptions contained in FEIS Appendix K-2 are detailed in the March 2020 Campo
Wind Noise/Acoustical Review prepared by dBF Associates for Backcountry Against Dumps,
incorporated by reference and attached hereto as Exhibit 1. In particular, the updated baseline
ambient noise measurements were taken at locations that were not representative of the
residences and other noise-sensitive land uses (“NSLUs”) that will be impacted by the Project’s
turbines. Instead, the baseline measurements were taken in locations that are not consistent with
normal setbacks for most residences. Exhibit 1, pp. 4-5, Item 14 (meters placed from less than 5
feet to approximately 55 feet from roadways in areas where most setbacks are normally at least
100 feet and sometimes over 500 feet from roadways), Item 15. Thus, Appendix K-2’s baseline
noise readings overstate the ambient noise surrounding NSLUs that will be impacted by the
Project.
This inaccurate and exaggerated baseline ambient noise information taints the analysis of
noise impacts in the FEIS. In areas with inaccurately high baseline noise readings, the Project’s
impacts are discounted as less than they otherwise would be, as the FEIS improperly
underestimates the amount of change between the existing condition and the Project.
Second, the FEIS continues to present improper and incomplete information regarding the
Project’s impacts. Indeed, BIA does not deny many of the objective critiques raised by acoustics
expert Dr. Richard Carman in his July 7, 2019 Review of Campo Wind Project and Boulder
Brush Facilities DEIS Noise Analysis (“Noise Impact Review,” attached as Exhibit 5 to
Backcountry’s July 8, 2019 DEIS Comments). Backcountry incorporates Dr. Carman’s cogent
criticism by reference as it remains highly relevant to the FEIS.
In particular, the FEIS continues to improperly discount the impacts of low frequency
sound and infrasound on sensitive noise receptors, including residences that are within 0.25 and
0.5 miles of Project turbines. The FEIS downplays the findings reached by Salt, Alec, and James
Kaltenbach, 2011, in “Infrasound from Wind Turbines Could Affect Humans,” Bulletin of
Science, Technology and Society, 31(4):296-302 (attached as Exhibit 9 to Backcountry’s July 8,
2019 DEIS Comments). Salt and Kaltenbach demonstrated that human ears’ outer hair cells
respond to infrasound and low-frequency noise, and do so at levels as low as 60 dBG. In the
Response to Comments, BIA concedes that the Project’s operation will expose numerous
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residents to infrasound levels greater than 60 dBG. However, BIA quibbles over the practical
effect of this exposure. BIA acknowledges that outer ear stimulation may occur as documented
by Salt and Kaltenbach, but fails to recognize that this stimulation is evidence of harm. FEIS
RTC-179.
BIA also appears to concede that the Project’s 4.2 MW turbines will produce greater
infrasound than the turbines examined in the Epsilon Associates, Inc’s (“Epsilon’s”) 2009 noise
impact study on which the BIA relies to claim no significant impact. FEIS RTC-179. Yet BIA
continues to cite this study to discount the Project’s ILFN impacts – solely because the Epsilon
study showed a “generous” compliance margin. Id. BIA’s continued reliance upon a flawed and
inapplicable study to claim that the Project’s infrasound and low frequency sound impacts will be
minimal renders the FEIS’ conclusions improper.
In sum, the FEIS’ noise impact analysis fails to reasonably inform decisionmakers and the
public as NEPA requires.
C.

Impacts to Water Resources

The FEIS 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 effects on the aquifer is 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).
Hydrogeology expert Scott Snyder details many of the FEIS’ deficiencies in his July 5,
2019 Draft EIS Review and Opinion (attached as Exhibit 10 to Backcountry’s July 8, 2019 DEIS
Comments) and his March 9, 2020 Final EIS Review and Opinion (attached as Exhibit 2 hereto).
His review and the critiques and recommendations therein are incorporated herein by reference.
In addition to the deficiencies identified in Mr. Snyder’s July 5, 2019 and March 9, 2020 reviews,
the FEIS’ analysis of the Project’s impacts to water resources is deficient in at least two other
ways.
First, the FEIS concludes that the Project would not violate water quality standards during
construction and decommissioning because it would conform to the stormwater pollution
prevention plan (“SWPPP”). FEIS at 71. But as BIA admits, the FEIS never specifies what best
management practices would be adopted as part of the SWPPP because it has not yet even
determined what those BMPs would be. FEIS at RTC-180. 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. FEIS at 15 (emphasis added). Indeed, the FEIS acknowledges
that many of the sample BMPs “may not be appropriate” here. FEIS at RTC-180. That violates
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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). The FEIS improperly defers the creation of this mitigation measure
without providing the appropriate and necessary information to inform the public and
decisionmakers about the effectiveness of that mitigation. 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).
Second, the FEIS claims that “hazardous materials would not be allowed to enter the
septic system,” and that creation of a Hazardous Materials Management Plan (“HMMP”) would
reduce all impacts of use, storage, and disposal of hazardous materials to less than adverse. FEIS
at 128, RTC-180 to RTC-181. But preparation of the HMMP is impermissibly deferred.
Without information about how these materials will be properly and effectively used, stored and
disposed, the public and decisionmakers cannot ensure that the area’s vulnerable water resources
will be protected. 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).
The FEIS’ 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.
D.

Global Warming Impacts

The FEIS paints a rosy picture of the Project’s global warming impacts, but it is based on
an incomplete analysis. FEIS Appendix G at 29-44. The FEIS admits that it fails to calculate the
Project’s entire life cycle greenhouse gas (“GHG”) emissions. FEIS at RTC-46 (modeling tools
used “did not account for the full life-cycle of GHG emissions from construction activities”).
Instead, the FEIS focuses on the GHG emissions from on-site Project construction and operation.
FEIS 4.5-1 to 3. BIA claims that this failure should be overlooked because it did consider some
“directly related GHG impacts.” FEIS at RTC-47. But consideration of those impacts does not
make up for failure to consider others.
Myriad published life cycle analyses demonstrate that wind energy projects have many
more sources of GHG emissions than 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
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GHG emission free.”5 July 8, 2019 Comments 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). July 8, 2019 Comments
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.
BIA asserts that a life-cycle analysis would be speculative “because a turbine model has
not been selected for the Project and the location of manufacturing for turbine components is
unknown.” FEIS at RTC-47. But uncertainty about a turbine model is irrelevant because NEPA
requires a hard look at the potential impacts. Therefore, the FEIS should include analysis of what
those potential impacts could be, and acknowledge any gaps in the available information.
Without this information, the FEIS does not provide an accurate assessment of the potential
impacts. The FEIS’ assertion that these impacts would be considered in other NEPA analyses
likewise fails. Because the production of wind turbines is often project-dependent, the
components for the Project may not be built absent the Project, rendering their manufacturing
impacts unreviewed unless they are examined as indirect impacts of the Project that require
analysis in the FEIS. And even if the impacts had been analyzed in a prior NEPA document, BIA
must still disclose that analysis in the FEIS here.
E.

Shadow Flicker Impacts

As discussed in Backcountry’s December 21, 2018 Scoping Comments on the Campo
Wind Project and the July 8, 2019 DEIS comments, spinning wind turbines can produce harmful
and annoying “shadow flicker.” While the FEIS does significantly expand the shadow flicker
analysis, it fails to properly mitigate the impacts of shadow flicker. The FEIS admits that
“receptors both On- and Off-Reservations may experience nuisance-level shadow flicker effects
for more than 30 hours in a given year,” and on-reservation receptors may also “experience
shadow flicker for more than 30 minutes in a given day.” FEIS at RTC-39 (first quote), 63
(second quote). These effects exceed the guidance and recommendations adopted for shadow
flicker in multiple jurisdictions and for this FEIS. FEIS at 137. Yet despite admitting that
shadow flicker will exceed established thresholds, the FEIS claims that “the modern wind
turbines that will be utilized for the Project will rotate well below any frequency of health
concern.” FEIS at RTC-38.
The FEIS asserts that Project Design Features would be implemented to minimize the
impacts of shadow flicker, including “coordinat[ion] with the relevant tribe to assess shadow
flicker complaints made within one year from the initial operations date of the Project by the

5

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 to July 8, 2019 Comments as Exhibit 11).
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resident of any existing" and "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." FEIS at RTC40. But this after-the-fact assessment fails to address the impact before it happens.
Furthermore, the FEIS removes what may have been a more effective mitigation measure.
The DEIS stated that "'all turbine software would include programming to reduce or shut off
turbines during times of shadow flicker potential."' FEIS at RTC-39. But the FEIS removes that
technology because "it was determined that this design feature would significantly impact the
economic benefits of the Project to the Tribe." FEIS at RTC-39. NEPA requires a full
discussion of the potential impacts ofthe Project, and possibilities for mitigation. The FEIS must
include this possible mitigation so that the public and decisionmakers can at least weigh the
benefits of its inclusion against the costs to the Tribe.

F.

Impacts on Aviation and Aerial Firefighting

The Project's turbines and meteorological towers would create aviation hazards,
including hazards to aerial firefighting. These concerns are detailed in the January 29, 2020
Comments ofBackcountry Against Dumps and Donna Tisdale on the Campo Wind Project,
Wind Turbine C-69, Campo, California Aeronautical Study No. 2019-WTW-4585-0E and
Exhibits 1-8 thereto, all of which are incorporated by reference and attached as Exhibit 3. The
FEIS claims that the Project "would comply with any applicable Federal Aviation Administration
(FAA) requirements to ensure that FAA, military, and emergency responders navigate the area
safely." FEIS at RTC-206. But it does not examine or discuss how the Project could impact the
extensive military aviation in the area, nor how it would impair aerial firefighting and other
emergency response. The FEIS' reliance upon its vague and facile claims of compliance with
"any applicable" FAA requirements cannot substitute for analysis of the impacts. Without more
the agency cannot take the hard look that NEP A requires.

V.

Conclusion

For each ofthe foregoing reasons, the FEIS is deficient and must be revised and
recirculated to comply with NEPA before this Project may be considered for approval.

Steph
Attorney for Backcountry Against Dumps
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Attachments:
Exhibit 1:

Steven Fiedler, INCE, dBF Associates, Campo Wind Noise/Acoustical Review
(March 10, 2020)

Exhibit 2: Scott Snyder, PG, Snyder Geologic, Inc., Campo Wind Final Environmental Impact
Statement (EIS) with Boulder Brush Facilities Final EIS Review and Opinion
(March 9, 2020)
Exhibit 3: Comments of Backcountry Against Dumps and Donna Tisdale on the Campo Wind
Project, Wind Turbine C-69, Campo, California Aeronautical Study No.
2019-WTW-4585-OE, and Exhibits 1-8 thereto (January 29, 2020)

EXHIBIT 1

3129 Tiger Run Court, Suite 202
Carlsbad, CA 92010
619-609-0712

March 10, 2020
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:


Final Environmental Impact Statement for the Campo Wind Project with
Boulder Brush Facilities. Dudek. January 2020.



Draft Acoustical Analysis Report for the Campo Wind Project with Boulder
Brush Facilities. Dudek. May 2019.



Campo Wind Project with Boulder Brush Facilities – EIS Noise Response
to Comments Addendum Memo. 17 October 2019.

In its current form, the Acoustical Analysis Report and Final Environmental Impact
Statement underpredict project noise levels at NSLUs and underreport the severity
and extent of project noise impacts.
Our comments are presented below.
1. In 1-95 Response, Dudek defends using incorrect data and cites another
sound level specification but does not provide the requested data or the data
for the other source. Dudek implies that the data is privileged; however, an
analysis based on information not publicly available is inherently flawed.
This response is unsatisfactory.
2. In 1-96 Response, Dudek states that San Diego County Ordinance 10262
“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
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1/3-OBCF detail indicates that conditions for pure tone as defined by the
County do not occur.”
Ordinance 10262 ordains, in Section 14, that Section 6952(f)(3) of the
Zoning Code is amended to consider pure tone in establishing noise limits.
Dudek cites the 1/3-OBCF (one-third octave band center frequency) detail
as evidence that no pure tones exist; however, this information was not
provided for review. This response is incorrect and unsatisfactory.
3. In 1-97 Response, Dudek does not dispute that the Piccolo ANSI Type 2
sound level meters were inappropriate for ambient sound level
measurements in the Project area. By virtue of conducting a new baseline
outdoor SPL survey of existing conditions with ANSI Type 1 sound level
meters, it is implied that Dudek understands that they were inappropriate.
However, due to certain circumstances, Dudek continued to use the previous
data as the basis of the analysis in some locations. This response is
unsatisfactory.
4. In 1-98 Response, Dudek states that the “factory-provided 35- × 25millimeter windscreen for the 1/2-inch microphone … was appropriate for
the measurements.” No evidence was given to support this statement.
Note that these physical measurements refer to the overall dimensions
(approximately 0.98 inches in width × 1.37 inches in height); this
corresponds to a windscreen material thickness of approximately ¼ inch
around the surface of the microphone. In common practice, acoustical
measurements in standard wind conditions utilize 3-inch diameter
windscreens, which provide over 1 inch of material thickness. In high-wind
environments, 7-inch diameter windscreens are often used.
In addition, Dudek’s “new baseline outdoor ambient sound level survey
included Larson-Davis ‘environmental shrouds’ (i.e., 12-inch-long, 4-inchdiameter windscreens with bird-spikes)”, which implies that Dudek
understood the previous windscreens were inadequate. This response is
incomplete and unsatisfactory.
5. In 1-99 Response, Dudek states that the monitoring locations were “meant
to be representative of areas on and around the Project Site.” As described
further in this comment letter, these locations were in fact not representative
of noise-sensitive areas near the proposed Project. This response is
unsatisfactory.
6. In 1-100 Response, Dudek states that “differences in the CadnaA-to-Excel
models were no more than a +/−2 dB difference at matched locations.” This
response is unsatisfactory, as it does not address any of the concerns raised
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in the comment: that 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.
7. In 1-101 Response, Dudek states that “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.”
This response acknowledges that Dudek is in possession of one-third octave
band data for various integral hub height wind speeds. The level of
additional effort to use the accurate data, relative to the scope of this
Project, is insignificant. This response is unsatisfactory.
8. In 1-102 Response, Dudek indicates that the reader is to “correlate an
indicated impact prediction” and “surmise” impacts rather than being
presented with a report, in unambiguous terms, of how often impacts would
occur. This response is unsatisfactory.
9. In 1-103 Response, Dudek states that “The locations of specific OnReservation NSLUs are not publicly available information.”
Locations of most or all on-reservation residences and any other NSLU
should be readily available from tribal documentation. Alternatively, most
on-reservation structures are clearly identifiable on publicly available aerial
photography maps. In addition, the representative locations used to evaluate
impacts do not indicate or approximate the number of represented NSLUs.
The AAR should identify the quantity and locations of On-Reservation
NSLUs. Omission of this information potentially under-represents the
extent of potential impacts. This response is unsatisfactory.
10. In 1-107 Response, Dudek states “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.”
Several of the measurements included starting and ending periods that
reported markedly higher sound levels than the adjacent periods. These
periods should not have been included in the calculations, as they
incorrectly overstate the ambient noise levels by a not-negligible amount,
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which in turn underreports Project noise impacts. This response is incorrect
and unsatisfactory.
11. In 1-108 Response, 1-109 Response, 1-110 Response, Dudek states that “for
these identified instances of reported value discrepanc[ies] …, measurement
and/or data-reporting tolerances associated with the SoftdB Piccolo sound
level meters are likely explanations.” This response confirms that the meter
selection was inappropriate.
12. In 1-114 Response, Dudek addresses the “Mod LAeq” issue, but does not
address the measurement location issue. Placing a sound level meter very
close to a major thoroughfare overstates the ambient noise environment
experienced by dozens of residences in the area. This, in turn,
underestimates Project noise impacts.
13. The EIS Noise Response to Comments Addendum Memo (Memo) contains
extensive updates, corrections, and clarifications to information presented in
the Acoustical Analysis Report (AAR). These should have been
incorporated into a subsequent AAR. The May 2019 AAR supporting the
Draft Environmental Statement (DEIS) has not been updated for the Final
Environmental Statement (FEIS).
14. GPS coordinates of ambient noise level measurements were included in the
Memo; however, site photographs were not included.
At several locations, the microphone positions were not representative of
ambient noise levels near NSLUs.
a. At LT-1, the meter was placed approximately 50 feet from BIA Route
10, one of the two primary on-reservation roadways used by residents
and border patrol agents. Homes in this area are generally over 500 feet
from roadways.
b. At LT-2, the meter was placed less than 25 feet from a long driveway
road, and approximately 130 feet from a rail line.
c. At LT-3, the meter was placed less than 10 feet from BIA Route 15, one
of the two primary on-reservation roadways used by residents and
border patrol agents. Homes in this area are over 200 feet from
roadways, and often over 500 feet away.
d. At LT-6, the meter was placed less than 15 feet from Miller Valley
Road, the sole access road for at least nine homes. Homes in this area
are generally over 250 feet from roadways.
e. At LT-7, the meter was placed approximately 55 feet from the
centerline of Old Highway 80, a 55-mph major thoroughfare in the area.
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There are several NSLUs in the area at a similar distance from this
roadway, but many more are much further.
f.

At LT-8, the meter was placed less than 15 feet from Tusil Road (BIA
Route 12). Homes in this area are generally more than 100 feet from
roadways.

g. At LT-11, the meter was placed approximately 55 feet from BIA
Route 10 (Church Road), one of the two primary on-reservation
roadways used by residents and border patrol agents. Homes in this area
are generally over 250 feet from roadways, and often over 500 feet
away.
h. At LT-12, the meter was placed approximately 25 feet from Manzanita
Road. Homes in this area are generally over 500 feet from roadways.
i.

At LT-13, the meter was placed less than 5 feet from Tierra Del Sol
Road, a roadway utilized by several residents and border patrol agents.
Homes in this area are generally over 100 feet from roadways.

These microphone placements overstate the ambient noise environment and
consequently underreport project noise impacts. These measurements
should be repeated at locations acoustically equivalent to NSLUs, and
sufficiently removed from known transportation noise sources.
15. Some measurement positions are not appropriate for use as impact
evaluation locations.
a. There is at least one home near LT-3 that is markedly closer to the
proposed turbines than the measurement position.
b. There are at least six homes or other structures near LT-4 that are
markedly closer to the proposed turbines than the measurement
position.
c. There are at least four homes near LT-6 that are markedly closer to the
proposed turbines than the measurement position.
d. There are dozens of homes near LT-7 that are markedly closer to the
proposed turbines than the measurement position. In particular, there are
approximately six homes north of Hi Pass Road, on off-reservation
land, that are poorly represented by LT-7. Further, there is a large
congregation of NSLUs in the Live Oak Springs area; this is not
properly evaluated.
e. There are at least two homes near LT-8 that are markedly closer to the
proposed turbines than the measurement position.
f.

There are at least eleven homes near LT-11 that are markedly closer to
the proposed turbines than the measurement position.

Ms. Donna Tisdale
March 10, 2020
Page 6

The AAR should evaluate the project noise levels at the closest potential
NSLU(s).
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

EXHIBIT 2

March 9, 2020
Project No. 0023.004
Backcountry Against Dumps
c/o Donna Tisdale
PO Box 1275
Boulevard, CA 91905-0375
Subject: Campo Wind Final Environmental Impact Statement (EIS) with Boulder Brush Facilities
Final EIS Review and Opinion
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 Final 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, nineteen of which have been in San Diego County.
In summary of the information presented in this report, it seems clear that when presented with
valid technical and scientific arguments in our original comment letter dated July 5, 2019, the
project proponent ignored the arguments and provided responses that are inadequate, broadly
dismissive, and without technical merit. They have relied on data that are not site-specific and
made liberal assumptions, and have not conducted further evaluation of the well field and its
pumping effects on nearby residential wells.
PURPOSE
The purpose of this report is to provide comments to the responses provided by Dudek on the
comments we prepared for the Groundwater Resource Evaluation (GRE) Report, Appendix F of
the Final EIS.
DOCUMENTS REVIEWED
We reviewed the following documents found on the Bureau of Indian Affairs website for Campo
Wind (www.campowind.com):
•

Final EIS Section 1 – Introduction

•

Final EIS Section 2 – Project Description and Alternatives
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•

Final EIS Section 3.2 – Affected Environment and Areas Not Further Discussed, Water
Resources

•

Final EIS Section 4.2 – Environmental Consequences, Water Resources

•

Final EIS Appendix B – Project Description Details

•

Final EIS Appendix C – Regulatory Settings

•

Final EIS Appendix D – Environmental Resources Section Tables and Graphs

•

Final EIS Appendix E – EIS Figures

•

Final EIS Appendix F – Groundwater Resource Evaluation (GRE)

•

Final EIS Appendix P – Mitigation Measures

•

Final EIS Appendix T – Responses to Public Comments

SUMMARY OF ANALYSIS
Based on our review of the above documents the following is a summary of our findings:
•

The original GRE appears to have been prepared using estimates and assumptions of
groundwater conditions based on no field work of any kind or actual testing of the onreservation production well field.

•

The GRE prepared by Dudek for the Final EIS is unchanged from the version in the Draft
EIS. The technical comments by the County of San Diego and the technical community
resulted in no reevaluation of the calculations in the reports or in the assumptions and
estimates made, and no field work was conducted.

•

The County of San Diego noted that their significance criterion for off-site well drawdown
was violated based on the calculations by Dudek.

•

Liberal estimates of aquifer parameters and misleading assumptions of actual planned
withdrawal activities underestimate potential impacts to off-reservation wells.

•

Depth to groundwater in the reservation production wells during the 2013 ECO Substation project was presented incorrectly, discussing only transducer drawdown data
(110 feet) that did not present the largest decline in water levels, which were up to
202 feet based on manual readings.

•

A clear presentation of calculations used to estimate off-reservation well drawdown has
still not been presented.
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•

Reduction in storage calculations presented in the GRE assume a water use of 0.5 acre
feet per year (AFY) per residence, a figure that is assumed for the average San Diego
County residence. The residential properties in this area are far larger than average for
San Diego County; thus, the assumed consumptive use should be far greater than
0.5 AFY. Consumptive use should be area-specific, not based on an average that is
clearly not justified for this area.

•

The only mitigation measure for water resources (PDF-HYD-1) is inadequate as a protective measure for off-reservation wells. It relies on monitoring on-reservation wells
only, using a monitoring network that has not been evaluated for adequacy (e.g., monitoring well locations, well logs, proximity to production wells, total well depth). Likewise,
since the details of the production wells are not known (e.g., location of wells, total depth
of wells, well logs, water bearing fracture intervals), it is impossible to determine if the
monitoring wells would be adequate to monitor the effects of production well pumping.
Researching, compiling, and presenting these data would be the first step in evaluating
whether this measure, combined with off-reservation well monitoring, would be adequate
to protect the groundwater resources for both on- and off-reservation well users. Actual
well tests of the reservation well field, with on- and off-reservation monitoring, must also
be conducted prior to any approval to proceed with the Project.

•

A Supplemental Environmental Impact Statement is necessary to correct the errors and
omissions in the FEIS.

RESPONSE TO COMMENTS
E-13 Response: In Comment E-13, the County of San Diego stated that:
“While the groundwater impacts analysis notes that drawdown at the nearest
offsite wells was estimated at up to 31 feet, the investigation concludes that longterm depletion of groundwater storage is not anticipated and environmental impacts would be minimal. However, based on County Guidelines, a decrease in
water level of 20 feet or more in offsite wells would be considered a significant
impact, even if it is only for a year. The investigation inaccurately concludes that
Project impacts on offsite wells is within the County’s thresholds and that environmental impacts would be minimal.”
In Dudek’s report, they stated that while the County CEQA Guidelines do not apply to this project, they would use them to evaluate the potential impact to groundwater resources. Upon a
detailed analysis of the report, Dudek appears to ignore the County thresholds they claim to
have applied to the results of their investigation (County comment above) and appear to use
liberal assumptions in calculating the effects of groundwater pumping to estimate anticipated
drawdown off the reservation since no well tests were performed for this project. Those calculations resulted in the appearance of no significant impact by presenting that drawdown in the
nearest off-site well would be 19 feet (the threshold is 20 feet). Using a more realistic drawdown
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scenario, we calculated a drawdown of nearly 26 feet in the nearest off-reservation well after
5 years.
J-107 Response: The response by Dudek to this comment, that if all 295 users used groundwater at 22.4 AFY (to which they have a right) they would deplete the aquifer in 6 months,
highlights the concern for this project. In fact, there are many more wells than 295 in the area as
many users have more than one well on their property, and many wells were drilled before drilling permits were required. Dudek notes that the average residence in San Diego County uses
0.5 AFY and that the 22.4 AFY use by residences is not substantiated by actual conditions. In
fact, the 0.5 AFY for these remote residences that are totally groundwater dependent, some
with large acreage, is not realistic, and Dudek does not know what the actual usage is by residences. Dudek’s use of 0.5 AFY is likewise unsubstantiated by actual conditions. In the
absence of data confirming actual groundwater usage by residences, a more conservative
groundwater usage figure should be used in the calculations.
J-111 Response: Dudek acknowledges that the well depths in the production well field are unknown.
•

•

•

•

0023.004

This is a basic data point that should be known for any hydrogeologic investigation so
that potential impacts to wells in the area can be better understood and a well-defined
monitoring well network can be designed. The greater the well depth, the more likely the
well is to encounter water-bearing fractures that, if pumped, could impact other nearby
wells.
Secondly, the monitoring well network and pumping well network is not provided in the
report; therefore, the adequacy of the monitoring plan cannot be evaluated. If proposed
monitoring wells are not as deep as the production wells, drawdown impacts will not be
able to be adequately monitored. The information regarding well depths should be researched or measured and the information should be shared for a proper evaluation.
Thirdly, due to the heterogeneity of groundwater flow in fractured rock aquifers, impacts
to off-reservation wells may not be adequately detected through a use of on-reservation
monitoring wells in a fractured rock groundwater system. Production wells on the reservation may not be connected by fractures to the on-reservation monitoring network (or
the on-reservation monitoring wells may not be as deep as the production wells) to detect groundwater level declines. At the same time, the production wells may be
connected by fractures to the off-reservation wells. Therefore, when drawdown occurs at
the production wells, the drawdown of water levels in the bedrock aquifer may not be detected by the on-reservation monitoring wells even though off-reservation wells may be
experiencing water level declines.
Lastly, off-reservation impacts to wells through on-reservation pumping are not indirect
impacts, they are direct impacts. They are caused by the pumping of reservation wells
for the project and occur at the same time and place (the only distinguishing feature regarding place is a property boundary). Drawdown of off-reservation wells is directly
caused by pumping wells on-reservation.
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J-114 Response: The pumping rate was not previously provided in the Dudek report; however,
in the response it is presented that the pumping rate was estimated (still not provided) using the
total groundwater extraction volume amortized over 5 years. This method of developing a pumping rate is extremely deceptive. Essentially, it averages the 173 AF withdrawal in the first year
over the 5-year construction period. It is irresponsible to calculate groundwater conditions during
the first year based on an extraction of 34.6 AF when the actual extraction will be five times that
amount in the first year. A well test should be conducted using the maximum flow rate anticipated and both on- and off- reservation wells should be monitored. Despite the improper amortizing
of groundwater extraction over 5 years, after year 1 the nearest off-site well was calculated to
have a drawdown of 31 feet, which exceeds the significance threshold. After 5 years, the drawdown would be as high as 19 feet. Considering the actual usage of groundwater in year 1 will be
five times the rate used in the calculation, and liberal assumptions were made for transmissivity
and storativity, if proper calculations were made using actual anticipated year 1 pumping rates
and more conservative values for transmissivity and storativity, the drawdown impacts would be
much greater. A drawdown of 31 feet is a significant impact and will be far greater than that during pumping in year 1. As stated previously, there is no explanation provided as to why Dudek
assumed a storativity of 0.001 in Table 4-2 when Table 4-1 provides a specific yield of 0.0005
and the storativities from the Boulevard Border Patrol wells in Table 4-2 are 0.00048 to 0.00074.
While the 0.001 value falls within averages for San Diego County, it is an order of magnitude
higher (less conservative) than that provided by the County of San Diego and from wells in the
area that have been tested. It appears that values are being chosen to provide a specific outcome rather than being conservative and protective of nearby residential wells.
J-116 Response: The comment to which Dudek has provided a response was that they had
presented in their report that “transducer measurements …indicated groundwater level declines
in the wells of up to 110 feet when pumps were on.” This implies that groundwater levels in the
wells during pumping did not exceed 110 feet of drawdown. However, this does not present all
of the data collected for the wells during the pumping period. Their response to our comment
that manual readings actually showed that water levels declined in the four pumping wells between 145 and 202 feet, was that they were only referring to the transducer levels. The
response by Dudek ignores that fact that they presented only the transducer data and did not
discuss the manual readings, as if somehow the manual readings were insignificant. Simply because the transducers were not installed to an adequate depth (or lowered when water levels
dropped below their set depth), is not a reason to ignore the manual readings that showed
32 to 83% more drawdown than the transducers. The maximum drawdown of the wells during
pumping is what is important, not the method by which the data were collected. Dudek’s response missed the point of the comment and the importance of the manual data readings.
J-118 Response: In the response, Dudek claimed that they used historical pumping data from
the 312-acre well field and estimates of aquifer properties from the local fractured rock aquifer to
evaluate groundwater impacts. This is only partially correct. Nowhere in the Dudek report are
any of the groundwater pumping data from the reservation used to estimate groundwater impacts to nearby users; those data (and only a part of it) were presented to show that while
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drawdown occurred during pumping, the wells recovered. This is not a scientific analysis of the
hydrogeology of the area, it is simply presenting data with no analysis or comparison to what is
proposed for this project. Secondly, Dudek claims to have used “estimates of aquifer properties”
to evaluate drawdown impacts. The calculations to which Dudek refers, identified a drawdown of
31 feet at an off-site well in year 1 of pumping (the significance threshold is 20 feet) and a drawdown of 19 feet after year 5. To achieve this, they used a calculation in which they simply
selected a higher storativity than that calculated from actual well tests in the area (and higher
than the estimate presented in their own Table 4-1 from County of San Diego guidance). The
calculations also amortized the entire withdrawal of 173 AF groundwater in Project Year 1 over
the entire 5-year construction period. Without these incorrect and liberal assumptions, the calculated drawdown at off-site wells would be much greater and would clearly exceed County of San
Diego significance thresholds.
DUDEK GROUNDWATER RESOURCES EVALUATION
The Draft Groundwater Resources Evaluation report prepared by Dudek is unchanged in the
Final EIS from the May 2019 report prepared for the Draft EIS. No comments received from the
local community, scientific community, nor the County of San Diego Groundwater Geologist resulted in any further evaluation of the groundwater conditions and conclusions drawn in the
report. Based on our review of their responses to our comments, significant data gaps still remain, some of which require field testing of the production wells with monitoring of both on- and
off-reservation wells.
MITIGATION MEASURE PDF-HYD-1
Mitigation measure (MM) PDF-HYD-1 is the only mitigation measure proposed to protect the
groundwater resources and it is limited to protecting the resources for the reservation only. It
provides no protections for the off-site residential communities that rely on groundwater as their
sole source of water, and is insufficient. The MM states that a “groundwater level drawdown
threshold should be established to ensure that declines in groundwater levels in On-Reservation
wells remain at less than 20 feet resultant from On-Reservation pumping for Project construction.” However, there has been no testing of the wells on the reservation to develop aquifer
parameters to establish such a threshold, nor will monitoring of on-reservation wells guarantee
that off-reservation wells will be protected in a fractured rock groundwater system.
This mitigation measure is totally inadequate given the heterogeneity of groundwater flow in
fractured well systems and provides for no off-reservation monitoring of any wells used by local
residents. Groundwater flow in hard rock is limited to fractures in the bedrock in groundwater
systems such as the project area. The fracture flow results in wells being connected hydraulically that may be located thousands of feet apart and across topographic divides, wells that in
alluvial aquifers would not otherwise be connected. The on-reservation wells that may be monitored may not be hydraulically connected to production wells through a fracture network while
off-reservation wells may be connected by fracture systems to the production well. There is no
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method to predict which wells will not be affected by groundwater pumping in a fractured system
without conducting one or more well tests to simulate actual project conditions.
At a minimum, this MM needs a defined drawdown level at which pumping ceases that must be
verified through aquifer testing and monitoring of nearby, off-reservation wells. In addition, the
MM must include monitoring of off-reservation wells. Because no field testing was conducted to
determine the effect of groundwater pumping and no off-reservation monitoring is proposed,
monitoring of on-reservation wells will not adequately protect off-reservation wells during pumping of production wells on the reservation. It is also our understanding that some tribal
residences may rely on spring water, which is even more vulnerable to groundwater withdrawals
than wells. Without proper protections in place, these users could also face the loss of use of
their groundwater resource.
The following section provides more detail with respect to data gaps that still need to be addressed.
SIGNIFICANT DATA GAPS NOT OR INADEQUATELY ADDRESSED IN RESPONSES
There are still 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 provided (e.g., total depth, geologic conditions, yield).
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
72-hour 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
the 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).
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 or a more conservative usage rate than 0.5 AFY.

•
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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.
The discharge rate (Q) is still not presented in the Dudek report or in the responses to
comments. However, Dudek claims that the 173 AFY to be pumped in year 1 was amortized over the 5-year construction period. This grossly underestimates the pumping rate
in year 1 and therefore the calculations also grossly underestimate the projected drawdown in nearby, off-reservations wells.
For the Tierra Del Sol (TDS) well scenario in Table 4-2 of the Dudek GRE, 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 reevaluated. 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, which violates the County’s significance
guideline of 20 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 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 production wells at the southern well field.
•

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.

•

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
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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 aquifer is their only resource for a water supply.
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.

Scott Snyder PG 7356, CHG 748, QSD/P 445
Principal Hydrogeologist
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Jamey M.B. Volker (Of Counsel)

11.230.01

Stephan C. Volker
1633 University Avenue
Berkeley, California 94703

Tel: (510) 496-0600 ❖ Fax: (510) 845-1255
svolker@volkerlaw.com

January 29, 2020
VIA EMAIL AND U.S. MAIL
Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Lan.norris@faa.gov

Re:

Comments of Backcountry Against Dumps and Donna Tisdale on the Campo
Wind Project, Wind Turbine C-69, Campo, California
Aeronautical Study No. 2019-WTW-4585-OE

Dear Mr. Norris:
On behalf of Backcountry Against Dumps and Donna Tisdale (collectively,
“Backcountry”), we respectfully submit the following comments on the Campo Wind Project
with Boulder Brush Facilities (“Campo Wind” or the “Project”), pursuant to the Federal Aviation
Administration’s (“FAA’s”) October 21, 2019 Public Notice for Aeronautical Study No. 20191WTW-4585-OE (“Notice”). Please include these comments and all eight attached exhibits in the
public record for this Project.
On July 8, 2019, Backcountry submitted comments to the Bureau of Indian Affairs
(“BIA”) addressing the many deficiencies in the Project’s Draft Environmental Impact Statement
(“DEIS”).1 In addition to the significant environmental impacts we document there, the Project
would also create unacceptably dangerous aeronautical hazards as discussed below.
Accordingly, we urge your agency to reject this Project because it is unsafe for aviation.
I.

INTRODUCTION
The Project site currently supports actively utilized navigable airspace, but that airspace

1

Backcountry Against Dumps and Donna Tisdale DEIS Comments on the Campo Wind Energy
Project, July 8, 2019, attached hereto as Exhibit 1.
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will be significantly impaired by the Project’s structures because they exceed by a substantial
margin FAA obstruction standards. The Project’s structures will create collision risks and
turbulence harmful to aviation, degrade aircraft safety systems, and impair pilot safety.
The Project’s wind turbines and meteorological towers present significant aeronautical
risks that have not yet been analyzed. The DEIS fails to discuss the Project’s impacts to aviation
and instead relies entirely on FAA-required lighting to mitigate impacts it does not even
acknowledge, let alone address.
As we explain below, the Project’s impacts to aviation pose serious safety hazards that
mere lighting alone cannot eliminate. Therefore the Project proponent’s claims that these
impacts can be mitigated simply by including lighting on the wind turbine towers and
meteorological towers are mistaken. As proposed, the Project poses unacceptable hazards to
aviation safety and must therefore be rejected.

II.

THE PROJECT SITE CURRENTLY SUPPORTS NAVIGABLE AIRSPACE

The Project site lies directly beneath, and the Project will directly impact, navigable
airspace that is actively utilized for military, commercial and private flights. The site is located
in the border zone (FAA Notice at 7) and is situated between and in proximity to numerous
military bases and air stations in California, including the Naval Base in San Diego, the Naval
Air Facility in El Centro, the Naval Special Forces Training Facility in nearby Campo, and the
Marine Corps Air Station in San Diego. This same airspace is also in use by the Marine Corps
Air Station in Yuma, Arizona.2 The site serves as an active route between these military bases
and air stations, and is regularly frequented by their low flying aircraft.
Our client Donna Tisdale and her family own 267 acres on Tierra Real Road near
Boulevard that share a half mile-long boundary with the Campo Reservation and the Project site
on the Reservation’s southeastern border along BIA Road 10. Ms. Tisdale regularly observes
homeland security and military aircraft, as well as commercial and private aircraft, flying over
the Project site. These aircraft often pass directly over the Project site at very low altitudes. We
attach as Exhibit 2 illustrative photographs taken by Ms. Tisdale that show examples of the many
low-flying aircraft she routinely observes over the Project site.3
III.

THE PROJECT WILL IMPEDE AIRCRAFT OPERATIONS
A.

The Project’s Wind Turbines Will Encroach Upon Existing Flight Airspace

The FAA Notice identifies approximately 76 wind turbines included in this Project that
exceed the FAA obstruction standards outlined in the Code of Federal Regulations, Title 14, Part
2

Military Base List, available at: https://www.military.com/base-guide, last accessed January 8,
2020.
3
Photographs of the airspace above the Project site taken by Donna Tisdale, attached hereto as
Exhibit 2.
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77. These turbines will each stand 586 feet tall. Notice at 4-6. Consequently, they will exceed
by 87 feet the FAA height limit of 499 feet above ground level. Notice at 6, citing 14 CFR §
77.17(a)(1). Furthermore, at least four turbines will cause the minimum en route altitude and the
minimum obstruction clearance altitude to increase by 200 feet, from 7,000 feet to 7,200 feet.
Notice at 6.
This abrupt increase in minimum flight altitude in this mountainous area will pose
aviation burdens on and hazards to military as well as commercial and private aircraft that utilize
the air space overlying the Project site. For these reasons, as the Civil Aviation Authority has
recognized, “[w]ind turbine developments can have a detrimental effect on military operations.”4
This hazard would be especially problematic because the Project area is frequently used by the
military for training aircraft at low altitudes.
The Project Creates Aeronautical Hazards That Will Harm Aircraft Safety
Wind turbines and meteorological towers present a direct risk of collision with aircraft.
Between 2003 and 2016 ten individuals were killed in the United States as a result of aircraft
collisions with wind energy turbines and their towers.5 This well-documented risk is multiplied
in an area like the Project site where, despite the mountainous terrain, low flying aircraft are a
regular occurrence. While the turbines and their towers are required to have lights indicating
their location, those lights do not eliminate the aviation risk entirely. The turbines’ blade sweep
would extend 230 feet above the highest light, which would be located on the nacelle. The
towers’ blinking red lights may not be readily visible to pilots wearing night vision goggles. In
at least one fatal incident, sun glare caused the pilot’s inability to identify and avoid a
meteorological tower, and in another the tower light was not functioning properly at the time.
Exhibit 4, at 2. As these examples demonstrate, wind turbines and their towers pose a serious
risk to aircraft that cannot be entirely eliminated through lighting.
Turbulence from wind turbines can impact aeronautic operations.6 Exhibit 3, at 31-34.
“Turbulence is caused by the wake of the turbine which extends down-wind behind the blades
and the tower, from a near to a far field.” Exhibit 3, at 31. “[W]ind turbines produce wakes of
similar, but not identical, characteristics to aircraft” and for this reason “aircraft wake vortices
can be hazardous to other aircraft.” Exhibit 3, at 31.
Furthermore, radar systems may be impaired or disrupted by wind energy facilities.
Radar systems are designed to filter out false information, or “clutter.”7 Where wind energy
4

Civil Aviation Authority, CAA Policy and Guidelines on Wind Turbines, CAP 764, Safety and
Airspace Regulation Group, 6th Ed., February 2016, p. 37, attached hereto as Exhibit 3.
5
Linowes, Lisa, Wind Energy and Aviation Safety, Fatalities, WindAction.org, April 4, 2017,
attached hereto as Exhibit 4.
6
Mulinazzi, Thomas E., Zheng, Zhingquan Charlie, Wind Farm Turbulence Impacts on General
Aviation Airports in Kansas, Kansas Department of Transportation, Report No. K-TRAN: KU13-6, January 2014, attached hereto as Exhibit 5.
7
Novak, Andrej, Wind Farms and Aviation, Aviation, 2009, 13:2, 56-59, p. 57, attached hereto
as Exhibit 6.
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turbines create dense centers of stationary clutter, radar may be tricked into increasing the clutter
threshold, effectively causing radar systems to miss other, actual obstacles that would normally
appear on the radar. Exhibit 3, at 20-21; Exhibit 6, at 57. This hazard is particularly acute in
mountainous areas such as the Project site.
Additionally, where the wind turbine blades are moving, the radar may “detect Doppler returns
from moving wind turbine blades and display them as returns on the radar screen.” Exhibit 3, at
21; Exhibit 6, at 57-58. Where there is more than one turbine – or in this case 76 – “the radar
may illuminate a blade or blades from one turbine on one antenna sweep, then illuminate the
blades of a different turbine on the next sweep.” Exhibit 3, at 21; Exhibit 6, at 57-58. This
“’twinkling’ appearance or ‘blade flash effect’ . . . can appear very similar to those that would be
produced by a light aircraft” “lead[ing] to degradation of radar tracking capability.” Exhibit 3, at
21; Exhibit 6, at 57-58.
Degradation of radar function is extremely dangerous to aircraft operations because radar is one
of the main tools on which instrumented pilots rely to navigate, particularly when visibility is
reduced due to rain, snow, cloud cover or darkness.
Because the Project site is located in mountainous terrain where storm activity is more frequent
and severe winds, including sudden up- and down-drafts associated with the steep eastern
escarpment of the coast range, are more common, impaired visibility combined with degraded
radar function pose particularly severe aviation hazards. Indeed, because of the area’s high risk
of severe winds, the east-bound (down-gradient) lanes of the adjacent Interstate 8 freeway are
often unsafe for, and occasionally closed to, truck traffic.
For these reasons, the introduction of such a large wind turbine facility at the Project’s
mountainous site could severely impair safe aeronautical operations.
B.

The Project’s Turbines and Meteorological Towers Will Interfere With
Emergency Services

The Project’s 586-foot tall structures will also pose hazards to emergency services,
including emergency medical flights and aerial firefighting. These emergency services often
employ low-flying aircraft that will be forced to either take additional time to re-route around the
Project or, if they are needed in proximity to the Project site, be forced to compromise their
mission to prevent collision with the Project’s towers.
This Hobson’s choice is especially problematic for aerial firefighting in this wildfireprone area. As noted above, the towers exceed FAA height limitations and certain turbines will
increase minimum obstruction clearance altitudes for nearby aircraft. Notice at 6. Because
aerial firefighting frequently requires low-level operations (i.e., below 500 feet above ground
level), the 586-foot tall structures would directly interfere with firefighting safety and
effectiveness. For example, incident mapping is often performed at 500 feet above ground level
and firefighting ground crew support is performed at even lower levels.8 Low-level flight
8

National Wildlife Coordinating Group, Interagency Aerial Supervision Guide, PMS 505, NFES
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operations are often needed “to ensure air tanker drop effectiveness and safety” and to identify
“safe jump spots” for smokejumpers. Exhibit 7 at 101, 112. Helicopters frequently perform
firefighting operations between 200 and 500 feet above ground level. Exhibit 7 at 82, 113. But
none of these operations can be performed at safe and effective levels where turbines and
meteorological towers rise well above these heights, as they would with this Project. Notice at 1.
Furthermore, the Project itself will introduce myriad new wildfire ignition sources. DEIS
at 130 (“The Project would increase the risk of wildfires”). The presence of high voltage wind
turbines—which have a documented history of erupting in flame when their motors burn or short
out or their bearings wear out—together with a high voltage substation and gen-tie line, and
other electrified Project facilities will dramatically increase the risk of wildfire ignition in the
area. This greatly increased risk of ignition, in turn, exponentially increases the likelihood that
firefighting resources will be needed at this location in the first place.
Moreover, because the Project’s generating and transmission facilities are electrified with
high voltage—necessitating the imposition of a no-fire-fighting buffer zone around them, which
would be enlarged in smoky conditions—fire suppression activities both in the air and on the
ground will be additionally impaired, further exacerbating the impacts to aerial firefighting
discussed above.
C.

The Project’s Aeronautical Hazards Cannot Be Eliminated By Lighting

Both the Project’s wind turbines and its meteorological towers are required to be fitted
with FAA-compliant lighting. DEIS 7, 9, 123. The DEIS relies on FAA-compliant lighting as
the sole means of protecting against any aeronautical hazards. DEIS 123. However, this lighting
will not by itself eliminate all the aeronautical hazards that the Project creates. Lighting is
typically placed only on the nacelle and not on the blade tips. Therefore, the actual height of the
wind turbine is not evident to pilots. Because the Project’s turbine blades are 230 feet in length
from the nacelle to the blade tip—the height of a 15-story building—reliance by pilots on the
location of the lighting creates an enormous blind spot in which the spinning blades are invisible
to the pilot at night.
Furthermore, FAA-required lights are ineffective for pilots who use night vision goggles
(“NVGs”). As the FAA notes, “pilots using NVGs are unable to acquire red-colored LED
obstruction lights due to the light generated being outside of the combined visible and nearinfrared spectrum of NVGs.”9 This is particularly problematic for military pilots and nighttime
air ambulance operators, both of whom regularly utilize NVGs. Again, this concern is
heightened because of the high density of military air facilities and traffic in the area.

002544, April 2017, pp. 68, 82, attached hereto as Exhibit 7.
9
FAA, Engineering Brief No. 98: Infrared Specifications for Aviation Obstruction Light
Compatibility with Night Vision Goggles (NVGs), December 18, 2017, p. 1, attached hereto as
Exhibit 8.
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IV.

CONCLUSION

It is clear that "the combined effect of numerous individual turbines or multiple wind
turbine developments can be hard, if not impossible, to mitigate." Exhibit 3, at 30. The Project
will indisputably have a significant adverse effect on aircraft safety and operation, by producing
turbulence and degrading radar function. The Project will also pose an unacceptable risk of fatal
aircraft collisions that cannot be eliminated by FAA-required lighting. This severe riskexacerbated by the acknowledged fact that the area is frequently used by low flying military
aircraft-is unacceptable.

The Project must be rejected because it poses unacceptable risks to aviation safety.

Steph
Attorney for Backcountry Against Dumps and Donna Tisdale

Index to Exhibits:

Exhibit 1 - Backcountry Against Dumps and Donna Tisdale DEIS Comments on the Campo
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4,2017
Exhibit 5- Mulinazzi, Thomas E., Zheng, Zhingquan Charlie, Wind Farm Turbulence Impacts
on General Aviation Airports in Kansas, Kansas Department of Transportation,
Report No. K-TRAN: KU-13-6, January 2014
Exhibit 6- Novak, Andrej, Wind Farms and Aviation, Aviation, 2009, 13:2, 56-59
Exhibit 7 -National Wildlife Coordinating Group, Interagency Aerial Supervision Guide, PMS
505, NFES 002544, April2017
Exhibit 8- FAA, Engineering BriefNo. 98: Infrared Specifications for Aviation Obstruction
Light Compatibility with Night Vision Goggles (NVGs), December 18, 2017
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You can copy and use this text but please ensure you always use the most up to date version and use it in context so as not to be
misleading, and credit the CAA.

First published July 2006
Second edition February 2009
Third Edition May 2010
Fourth Edition November July 2011
Reprinted August 2011 Fourth Edition incorporating amendments to January 2012
Fifth Edition, June 2013
Sixth Edition February 2016

Enquiries regarding the content of this publication should be addressed to:
CAA Windfarms, Airspace, ATM and Aerodromes, Safety & Airspace Regulation Group, Civil Aviation Authority, CAA House, 45-59
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Revision History

Issue 1 July 2006
Neither aviation nor the wind energy industry is at a steady state and both can be
expected to evolve in ways that may impact the other. Combining the current drive for
renewable energy and the increasing number of wind farms with the finite land resource in
the UK, means that wind turbines and aviation are being required to operate closer and
closer together. However, providing a suitable environment that allows the co-existence of
wind turbines and aviation is extremely complicated and new or improved mitigation
solutions are being developed all the time. Therefore, it is expected that this CAP will be a
living document, which will be updated periodically to reflect the outcome of any further
research into the interaction between wind turbine developments and aviation. It will also
be revised to take account of changes in regulations, feedback from industry, and
recognised best practice.

Issue 2 February 2009
The way in which Aviation Stakeholders and Wind Turbine Developers interact has
matured since the initial release of CAP 764 in 2006. This revision includes updates on
Government renewable energy policy and details of how all interested parties interact.
Additionally, the scope of the document has been widened to include all aspects of
aviation that may be affected by Wind Turbines. The appendix detailing the method for
determining if a wind turbine is in line of sight of an aeronautical radar station has been
simplified.

Issue 3 May 2010
This revision is published to update references to the Air Navigation Order which has been
completely re-numbered and to incorporate editorial corrections.

Issue 4 July 2011
This revision follows extensive consultation amongst the aviation and renewable energy
communities. Whilst remaining an aviation stakeholder-focused document, CAP 764 has
been amended in an attempt to broaden its appeal to all interested wind energy parties
with the intention of becoming the ‘go to’ document for aviation and wind energy
stakeholders alike. It is important that this document is read in conjunction with the CAA
Wind Energy web pages, which provide amplifying information, and which will enable
currency and relevancy to be maintained in between the biennial revisions of CAP 764.
A re-issue to issue 4 was made in August 2011 incorporating corrections to the Glossary,
Chapter 2, Pages 4, 8 and 9, Chapter 3, Pages 6 and 7.
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Revisions included in Amendment 1 to Issue 4
This revision includes changes to Offshore Helicopter Operations, Consultation Zones
around Offshore Helidecks, Helicopter Main Routes and Facilitation of Helicopter Support
to Offshore Installations.

Issue 5 June 2013
This revision is in the new CAA format and as such paragraph numbering has been
updated. In addition, previous paragraphs detailing the impact of wind turbines on aviation
and specifically radar have been updated. This is supplemented by an updated overview
and analysis of the various mitigation techniques available. It replaces Issue 4 completely.

Issue 6 February 2016
Issue 6 is publicised following a lengthy consultation with both external and CAA
stakeholders. It simplifies radar effects paragraphs and returns the more complicated radar
detail to the CAP 670. Potential Mitigation Measures were also taken directly from the CAP
670 therefore detailed explanations are removed from the CAP 764 with only a summary
retained. Issue 6 also incorporates CAA Policy Statements on the 'Lighting of Wind
Turbine Generators in United Kingdom Territorial Waters (22 November 2012)' and the
'Failure of Aviation Warning Lights on Offshore Wind Turbines (27 April 2012)'. CAA Policy
Statement 'Lighting of En-Route Obstacles and Onshore Wind Turbines (1 April 2010)'
remains extant. Appendices concerning radar assessment methodology and references
are removed, the latter being comprehensively covered by hyperlinks and footnotes within
the document. It should be noted that hyperlinks were verified on publication. Issue 6 has
been comprehensively reviewed and updated where necessary to reflect current
information and practices. It replaces Issue 5 completely.
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Foreword

Introduction and background
The Department for Transport (DfT) 'Aviation Policy Framework 1, presented to Parliament
in March 2013, provided a high level strategy setting out Government objectives for
aviation. The aviation sector is seen as a major contributor to the economy and the
Government seeks to support its growth within a framework which maintains a balance
between the benefits of aviation and its costs, particularly its contribution to climate change
and noise.
Whilst recognising the need for further aviation capacity in the UK in order to promote
economic growth, the strategy is also based on the requirement for a balanced approach
which addresses the wider impacts of aviation and the need for sustainable development.
The Government is also committed to reducing greenhouse gas emissions within the UK
and, in turn, this means there is now a shift towards economically viable renewable energy
sources rather than carbon fuels. The 2008 Climate Change Act established the world’s
first legally binding climate change target which aims to reduce the UK’s greenhouse gas
emissions by at least 80% (from the 1990 baseline) by 2050. In addition, Directive
2009/28/EC of the European Parliament and of the Council set the national overall target
for the share of energy from renewable energy by 2020 as 15% for the UK. However, it is
UK Government policy that 30% of the UK’s electricity supply should come from renewable
sources by 2020; the Scottish parliament has adopted a more ambitious 100% electricity
demand equivalent from renewables by 2020.
It is anticipated that wind energy will provide a significant contribution to renewable energy
targets. In order to harness this energy supply, both on- and offshore wind turbine
developments are being constructed, which range in size from single structures to
developments encompassing many hundreds of wind turbines. Moreover, the installation
of Micro Wind Turbines (MWT) is becoming increasingly prevalent. The physical
characteristics of wind turbines, coupled with the size and siting of the developments, can
result in effects that can have a negative impact on aviation.
Both wind energy and aviation are important to UK national interests and both industries
have legitimate interests that must be balanced carefully. Therefore it is important that the
aviation community recognises the Government aspiration for wind turbine developments
to play an increasing role in the national economy. As such, the aviation community must
engage positively in the process of developing solutions to potential conflicts of interest
between wind energy and aviation operations. In a similar vein, wind turbine developers

1

DfT Aviation Policy Framework March 2013
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must understand the potential impact of developments on aviation, both at a local and a
national level, and to fully engage with the aviation industry to develop suitable mitigation
solutions.
Those involved in addressing wind energy and aviation issues must do so in a positive, cooperative and informed manner. Whilst the aims and interests of the respective industries
must be protected, a realistic and pragmatic approach is essential for resolving any
conflicts between the Government’s energy, transport and defence policies.

Aim of this publication
Being a CAP, this document is aimed primarily at providing assistance to aviation
stakeholders to help understand and address wind energy related issues, thereby ensuring
greater consistency in the consideration of the potential impact of proposed wind turbine
developments. However, it is acknowledged that other users such as Local Planning
Authorities (LPAs)2, wind energy developers and members of the general public will also
refer to it.
Consequently, it is hoped that some of the issues and questions often posed by these
groups have, where appropriate, also been discussed.

Scope
This document provides CAA policy and guidance on a range of issues associated with
wind turbines and their effect on aviation that will need to be considered by aviation
stakeholders, wind energy developers and LPAs when assessing the viability of wind
turbine developments.
It is not the intention or purpose of this CAP to provide instruction on the need or means to
object to wind turbine developments; this must remain the decision of individual aerodrome
operators, service providers or other organisations. Furthermore, it should also be noted
that within the framework of these guidelines, specific circumstances will have to be
addressed on a case-by-case basis, as it is not possible or appropriate to prescribe a
standard solution. This document should be read in conjunction with specific policy and/or
legislative documentation as referenced in the text, as well as the CAA Windfarms web
pages.
Significant effort has been spent developing a cohesive approach to wind energy across
the civil and military spectrum of aviation. It is an aspiration to create a joint and integrated
publication that details both civil and military aviation policy on wind turbines. However,
until this is achieved, the Ministry of Defence (MoD), through Defence Infrastructure
Organisation (DIO), must continue to be consulted separately on all developments that
may affect their sites (both aviation and others).

2

The term ‘LPA’ throughout this document is used generically to refer to Planning Authorities within England,
Scotland, Wales and Northern Ireland.
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Feedback
Stakeholders are encouraged to provide feedback on their experiences with wind turbine
development so that this CAP can be updated appropriately. This CAP will be reviewed
biennially and, due to the lengthy process that must be followed, minor amendments
cannot be made. However, interim amendments and supplementary guidance will be
published through additional CAA Policy Statements or on the CAA Wind Energy web
pages to maintain the currency and relevance of CAA guidance and policy.

Contact details
General enquiries concerning this publication can be addressed to windfarms@caa.co.uk.
Additional contact details, including postal addresses, are provided at Appendix B.
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A list of specialised words or terms with their definitions follows:
AAA

Airspace, ATM and Aerodromes (CAA)

ACP

Airspace Change Process

AD

Air Defence

AIP

Aeronautical Information Publication

ANO

Air Navigation Order

ANSP

Air Navigation Service Provider

AOA

Airport Operators Association

ATC

Air Traffic Control

CAA

Civil Aviation Authority

CAS

Controlled Airspace

CAP

Civil Aviation Publication

CFAR

Constant False Alarm Rate

CNS

Communications, Navigation And Surveillance

DECC

Department Of Energy And Climate Change

DfT

Department For Transport

DIO

Defence Infrastructure Organisation (Formerly Defence Estates)

DME

Distance Measuring Equipment

DTM

Digital Terrain Mapping

DVOF

Defence Vertical Obstruction File

DZ

Dropping Zone

EASA

European Aviation Safety Agency

EM

Electromagnetic

FT

Feet

GA

General Aviation
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A list of specialised words or terms with their definitions follows:
HMR

Helicopter Main Route

IFP

Instrument Flight Procedures

ILS

Instrument Landing System

JAR

Joint Aviation Requirements

KM

Kilometre(S)

LF

Low Flying

LOS

Line Of Sight

LPA

Local Planning Authority (also refers to planning authorities of devolved
governments)

m

Metre(s)

MAP

Missed Approach Procedure

MATS

Manual of Air Traffic Services

MHz

Mega Hertz

MoD

Ministry of Defence

Mode S

Mode Select

MSD

Minimum Separation Distance

MW

Mega Watts

MWT

Micro Wind Turbine

NAFW

National Assembly for Wales

NAIZ

Non-Automatic Initiation Zones

Navaids

Navigation Aids

NDB

Non Directional Beacon

NERL

NATS En Route plc

NM

Nautical mile(s) (1853 m or 1.15 Statute Miles)

ODPM

Office of the Deputy Prime Minister

OLS

Obstacle Limitation Surface

PPG

Planning Policy Guidance Note
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A list of specialised words or terms with their definitions follows:
P-RNAV

Precision Area Navigation

PSR

Primary Surveillance Radar

RAM

Radar Absorbent Material

RCS

Radar Cross-Section

RF

Radio Frequency

RNAV

Area Navigation

SARG

Safety and Airspace Regulation Group (CAA)

SID

Standard Instrument Departure

SMS

Safety Management Systems

SSR

Secondary Surveillance Radar

STAR

Standard Instrument Arrival Route

TMZ

Transponder Mandatory Zones

VFR

Visual Flight Rules

VOR

VHF Omni Directional Range
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Chapter 1

CAA Responsibilities

General
1.1

The CAA is responsible for safety and airspace regulation of civil aviation in the
UK under the Civil Aviation Act 1982 and the Transport Act 2000. The CAA’s
Safety and Airspace Regulation Group (SARG) is responsible for the regulation
of licensed aerodromes and Air Traffic Services (ATS) in the UK; the planning
and regulation of all UK airspace, including the communications, navigation and
surveillance (CNS) infrastructure, and also has the lead responsibility within the
CAA for all wind turbine related issues. Within SARG, wind turbine related
issues are addressed by CAA Infrastructure.

1.2

Legislative provisions affecting all development, including wind turbines, are set
out for England and Wales in Town & Country Planning (Safeguarded
Aerodromes, Technical Sites and Military Explosives Storage Areas) Direction
2002 (ODPM Circular 01/2003). Similar provisions are set out for Scotland in the
Town & Country Planning Safeguarded Aerodromes, Technical Sites and Military
Explosives Storage Areas (Scotland) Direction 2003 (Scottish Planning Circular
2/2003), and for Northern Ireland in the Planning Policy Statement 18:
Renewable Energy. These provisions only apply formally to those aerodromes
and technical sites that are officially safeguarded; moreover, statutory consultees
are limited to the MoD, NATS En Route Ltd (NERL) and affected service
providers.

1.3

At all times, responsibility for the provision of safe services lies with the ATS
provider or Air Navigation Service Provider (ANSP). It should be noted that the
CAA does not have regulatory powers to approve or reject planning applications.

1.4

The CAA policy on wind energy is that:
1. Wind turbine developments and aviation need to co-exist in order for the UK
to achieve its binding European target to achieve a 15% renewable energy
commitment by 2020, and enhance energy security, whilst meeting national
and international transport policies. However, safety in the air is paramount
and will not be compromised. As the independent aviation regulator, the CAA
is well placed to provide clarification to both the aviation industry and the
wind energy industry;
2. Due to the complex nature of aviation operations, and the impact of local
environmental constraints, all instances of potential negative impact of
proposed wind turbine developments on aviation operations must be
considered on a case- by-case basis;
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3. It is CAA policy to provide the best and most timely advice to aviation and
wider wind development stakeholders through consultation, the publication of
CAP 764 and its associated web pages on the CAA web site;
4. Such clarification, advice and guidance is provided through the publication of
this and associated official CAA and government documents, along with the
CAA Windfarms web pages.

Aerodrome and Communications Navigation and Surveillance
(CNS) site safeguarding3
1.5

Many civil aerodromes in the UK are certificated in accordance with EU
Regulation 139/2014 (Aerodromes) or licensed in accordance with the Air
Navigation Order (ANO) 2009 as amended. Under either of these provisions, the
CAA is responsible for being satisfied that a certificated or licensed aerodrome
complies with the relevant requirements and is safe for use by civil aircraft,
having regard in particular to the physical characteristics of the aerodrome and
its surroundings. Aerodrome operators are required to have procedures for
safeguarding, to monitor the changes in the obstacle environment, marking and
lighting, and in human activities or land use on the aerodrome and in the areas
around the aerodrome. In addition, a requirement is placed on the licensee to
take all reasonable steps to ensure that the aerodrome and its surrounding
airspace are safe at all times for use by aircraft.

1.6

‘Statutory’ or ‘official’ safeguarding is a process of obligatory consultation
between an LPA and consultees and is designed to safeguard technical sites
and certain aerodromes in the UK. However, the same process of consultation
can take place for aerodromes and technical sites that are not given this
statutory protection; this process is known as unofficial safeguarding.

1.7

Certain civil licensed aerodromes (selected by Government on the basis of their
importance to the national air transport system) are officially safeguarded. All
EASA certificated aerodromes are deemed to be officially safeguarded. In
particular, such safeguarding ensures that the operations and development of
the aerodromes are not inhibited by buildings, structures, erections or works
which infringe protected surfaces, obscure runway approach lights or have the
potential to impair the performance of aerodrome CNS. A similar official
safeguarding system applies to certain military sites, including aerodromes,

3

Further information can be found in:


England and Wales: Joint ODPM, DfT, Planning Circular 1/2003 guidance on Safeguarding,
Aerodromes, Technical Sites and Military Explosives Storage Areas



Scotland: Planning Circular 2 2003



Graphics of safeguarded technical sites can be found at:



http://www.nats.aero/services/information/wind-farms/self-assessment-maps/

February 16

Page 15

CAP 764

Chapter 1: CAA Responsibilities

selected on the basis of their strategic importance.
1.8

In general, aerodrome safeguarding is limited to the vicinity of the aerodrome
(the definition of ‘vicinity’ will vary depending upon the activity that takes place at
that aerodrome). The CAA Aerodromes Team conducts oversight audits at
certified and licensed aerodromes to confirm compliance to the applicable rules.

1.9

CAP 793 (Safe Operating Procedures at Unlicensed Aerodromes) provides
guidance for unlicensed aerodromes.

1.10

Where an Instrument Landing System (ILS) is used at an aerodrome,
safeguarding criteria are used to protect the ILS radio signals from corruption.
Technical safeguarding aspects are detailed in CAP 670 (Air Traffic Services
Safety Requirements) GEN 02.

1.11

Aerodrome operators are responsible for liaising with LPAs to prevent
operational airspace being infringed by new development. One significant
consideration is the protection of the Obstacle Limitation Surface (OLS)4 that
should be applied for aerodrome safeguarding. The CAA may be required to
explain technical matters to local or central government if a contested
development proposal is referred to Ministers for decision.

1.12

The safeguarding of unlicensed aerodromes falls within the advice promulgated
in the aforementioned national circulars, which, at Paragraph 13 of Annex 2
state: “Operators of licensed aerodromes which are not officially safeguarded
and operators of unlicensed aerodromes and sites for other aviation activities (for
example gliding or parachuting) should take steps to protect their locations from
the effects of possible adverse development by establishing an agreed
consultation procedure between themselves and the local planning authority or
authorities. Local planning authorities are asked to respond sympathetically to
requests for non-official safeguarding.”

1.13

The safeguarding of unlicensed aerodromes is therefore a matter of discussion
between the operator and the LPA and the need for constructive liaison from an
early stage is evident. CAP 793 provides guidance. Both official and unofficial
safeguarding are discussed further in Chapter 3 of this document.

1.14

In all cases, regardless of the status of the aerodrome, any development that
causes pilots to experience an increase in difficulty when using an aerodrome
may lead to a loss of utility. The CAA considers that if the aerodrome operator

4

OLS is the hypothetical boundary which indicates the extent of a volume of airspace which should be kept
free of obstacles, so far as is reasonably practicable, to facilitate the safe passage of aircraft. It is used
collectively to refer to other terms which are fully defined in Chapter 4 of Annex 14 to the Chicago
Convention and incorporated into UK civil aviation regulation within CAP 168. OLS comprises of:
approach surface, balked landing surface, conical surface, inner approach surface, inner horizontal
surface, inner transitional surface, take-off climb surface and transitional surface.
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advises that the aerodrome’s established amenity would be affected by a
development, their advice can generally be considered as expert testimony in the
context of the operation of the aerodrome. However, such comment requires
robust evidence, and may be subjected to scrutiny by the CAA (or any other
party with equivalent expertise), should disagreement between the aviation
operator and the wind energy developer arise. Notwithstanding that the CAA has
no regulatory oversight of unlicensed aerodromes it is recommended that
developers and planning authorities give similar consideration to comments and
evidence from the operators of unlicensed aerodromes.
1.15

It is recommended that aerodrome operators that are not officially safeguarded
have agreed unofficial safeguarding maps with LPAs.

1.16

The safety of aircraft in UK airspace is often dependent on ground-based
navigation and radio aids. DfT Circular 1/2003 and Scottish Circular 2/2003
provides for the safeguarding of civil technical sites currently owned by NERL
and military technical sites owned by the Secretary of State for Defence.

Airspace management
1.17

SARG, as the airspace regulatory authority, is responsible for developing,
approving, monitoring and enforcing policies for the safe and efficient allocation
and use of UK airspace and its supporting infrastructure, taking into account the
needs of all stakeholders, national security and environmental issues.

1.18

SARG is directed by the Secretary of State for Transport to act with impartiality to
ensure that the interests of all airspace users (including General Aviation (GA)
stakeholders) and the community at large are taken into account in respect of
how UK airspace is managed. To this end, formal consultation with airspace
users, service providers and other relevant bodies shall be conducted with the
aim of obtaining consensus, wherever possible, before making changes in the
planning or design of UK airspace arrangements. The environmental impact of
proposals for change shall be taken into consideration by ensuring that
consultation is conducted with the appropriate authorities, to lessen or mitigate
such impact to the maximum extent possible.

1.19

The Airspace Change Process (ACP) is mandatory for the majority of airspace
change requests. It is a robust process that ensures that all appropriate
stakeholders are consulted; CAP 725 refers.

Approvals for equipment and service provision
1.20

In order to provide an ATS in the UK, a service provider must be granted an
approval by the CAA. EC 1035/2011, EC 550/2004 and relevant sections of the
ANO (2009) as amended apply.

1.21

Where service providers use a remote feed of surveillance data from a
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contracted source, they remain responsible for gaining the requisite approvals for
the use of data as part of a surveillance service. ANSPs must have effective
processes and procedures to:
1. Safeguard their service through being able to recognise when wind turbine
developments may affect their service, and by participating in planning
activities;
2. Be able to assess the likely effect of a wind turbine development on their
service. It is not automatically the case that a wind turbine development will
result in a degradation to the service. The service provider must first assess
whether the planned development will technically impact upon the CNS
systems used. Where it is assessed that there will be a technical impact, the
service provider must then assess whether this has any operational
significance (see also Chapter 2);
3. Be able to establish what reasonable measures may be put in place to
mitigate the effect of a wind turbine development. At all times, a collaborative
approach between the service provider and the wind turbine developer is
required to ensure an appropriate (i.e. reasonable, achievable and timely)
mitigation is identified.
1.22

Where a service provider has to make a change to equipment or operational
procedures in order to safely accommodate a wind turbine development then the
following must be addressed:
1. The service provider must perform a safety assessment on the change. The
final safety assessment cannot be made until all changes have been
implemented and wind turbine developments are operational;
2. As part of the safety assessment, the service provider should at least
consider the issues raised in Chapter 2 of this CAP concerning the impact of
wind turbines on aviation;
3. Where considering mitigations to address the impact of the wind turbine
development, service providers are advised to review the issues and
limitations summarised in Chapter 2. Full details are available in the CAA
CAP 670;
4. All significant changes to an ATS must be notified by an ANSP to their SARG
Regional Inspector who may wish to see evidence that the change has been
managed safely and in accordance with the ANSPs change management
processes. Where appropriate, an updated or amended Safety Case may be
required;
5. ANSPs that fail to properly address the effects of a wind turbine development
on a service may have the existing Certificate withdrawn by the CAA, or
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variations applied to the Designation which may result in the closure of that
service.

Advice to Government
1.23

February 16

In discharging its role as an independent regulator, the CAA is required to
provide advice to Government as required. To this end, the CAA is proactive with
appropriate Government departments in respect of wind energy related issues.
The CAA is a member of the DECC (Department of Energy and Climate Change)
Aviation Management Board and its sub-groups to provide expert input on
aviation aspects of the Government’s renewable energy programme. Details of
these groups are contained in Appendix A.
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Chapter 2

Impact of wind turbines on aviation

Introduction
2.1

The development of sites for wind turbines has the potential to cause a variety of
negative effects on aviation. These include (but are not limited to): physical
obstructions; the generation of unwanted returns on Primary Surveillance Radar
(PSR); adverse effects on the overall performance of CNS equipment; and
turbulence. Whilst it is generally the larger, commercial turbines that have the
greatest impact on aviation, the installation of other equipment may also affect
operations. Smaller turbines, and the preliminary activities for larger turbines
(such as the erection of anemometer masts on potential development sites),
could have a negative impact on aviation and so require assessment. Moreover,
the cumulative effects of wind turbines on aviation need to be assessed if
developments proliferate in specific areas.

2.2

This chapter aims to provide a summary of the issues that aviation stakeholders
should consider when assessing the impact of a proposed wind turbine
development. It is not intended to be exhaustive because local circumstances
may raise issues that are unique to a specific case. For this reason, the local
aerodrome operator, ANSP and ATS providers may be best qualified to interpret
what this impact might be; however, they must demonstrate a thorough
assessment of how it will affect the safety, efficiency and flexibility of their
specific operations. Robust evidence may be required: see also para 1.14.

Wind turbine effects on PSR5
2.3

The following section describes the various effects that wind turbines have
caused on Air Traffic Control (ATC) PSRs during the trials conducted as part of
many research projects around the UK and the rest of the world.

2.4

ANSPs must therefore consider the possibility that their radars be affected by
each of these phenomena as a result of wind turbines within the coverage range
of their surveillance systems.

2.5

In basic terms, a PSR transmits a pulse of energy that is reflected back to the
radar receiver by an object that is within its Line of Sight (LOS)6. The amount of
reflected energy picked up by the receiver will depend upon a number of factors

5

6

The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.
Note radar line of sight is different to visual line of sight.
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such as the size, shape and orientation of the object7, as well as receiver
sensitivity and the weather. In general terms, the larger a wind turbine is, the
more energy will be reflected and there is an increased chance of it creating
false returns to radar (i.e. returns that are not aircraft). These unwanted returns
are known as ‘clutter’8. Issues may be compounded by increasing numbers of
wind turbines which could potentially cause greater areas and densities of
clutter.
2.6

Providing that it remains within radar LOS, generally the closer a wind turbine is
to a radar station, the greater the likelihood its reflected energy will be picked up
by the radar receiver. It also follows that the taller a turbine is, the greater the
distance from the radar that it will remain within radar LOS (unless the turbine is
hidden by terrain). A characteristic that makes wind turbines more unpredictable
is the fact that because the turbines rotate to follow the wind, the cross-sectional
area presented to the radar at any given time, and therefore the RCS of the
turbine, will vary depending upon wind direction. This presents challenges to
generating a ‘standard’ turbine RCS for radar modelling purposes. Given that
aviation safety issues are involved, a conservative approach should generally be
adopted.

2.7

Typically, radar returns from a wind turbine comprise reflections from both
stationary and moving elements: these provide different challenges for the radar.
While the reflected radar signal from stationary elements, such as the tower, can
be removed using stationary clutter filters in the radar processor, rotating wind
turbine blades can impart a Doppler shift to any radar energy reflecting off the
blades. Doppler shifts are used by a number of radars to differentiate between
moving objects, namely aircraft, and stationary terrain with the latter being
processed out and not displayed to the operator. The radar may therefore detect
Doppler returns from moving wind turbine blades and display them as returns on
the radar screen. Furthermore, at sites with more than one turbine, the radar
may illuminate a blade or blades from one turbine on one antenna sweep, then
illuminate the blades of a different turbine on the next sweep. This can create the
appearance on the radar screen of returns moving about within the area of the
wind farm, sometimes described as a “twinkling” appearance or “blade flash
effect”. These moving returns can appear very similar to those that would be
produced by a light aircraft. The appearance of multiple false targets in close
proximity can trick the radar into initiating false aircraft tracks. False PSR returns
can also ‘seduce’ real aircraft tracks away from their true returns as the radar
attempts to update an aircraft track using the false return. This can lead to
degradation of radar tracking capability.

7

Which together contribute to the Radar Cross Section (RCS) of the obstacle.

8

Note that the term ‘clutter’ refers simply to unwanted false returns and can be generated by a number of
means, not simply from wind turbines.
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The large RCS of wind turbines and the blade flash effect can also lead to a
decrease in radar sensitivity. This can result in the loss of small targets and a
reduction in the maximum range at which the smallest targets can be detected.
Wind turbines can also create a shadow above and beyond the wind farm so that
aircraft flying within this shadow may go undetected.

Wind Turbine Effects on secondary surveillance radar (SSR)9
2.9

In general terms, SSRs differ from PSRs as rather than measuring the range and
bearing of targets through detecting reflected radar signals, an SSR transmits an
interrogation requesting a dedicated response. Upon receiving an interrogation,
the aircraft then transmits a coded reply which the SSR can use to ascertain the
aircraft's position as well as decode other information contained within the
response.

2.10

Wind turbine effects on SSR are traditionally less than those on PSRs but can be
caused due to the physical blanking and diffracting effects of the turbine towers,
depending on the size of the turbines and the wind farm. These effects are
typically only a consideration when the turbines are located very close to the
SSR i.e. less than 10 km.

2.11

SSR energy may be reflected off the structures during both the interrogation and
reply phases. In effect, the signals are bounced off the wind turbines and can
therefore arrive at the intended target from a false direction. This can result in
aircraft, which are in a different direction to the way the radar is looking, replying
through the reflector and tricking the radar into outputting a false target in the
direction where the radar is pointing, or at the obstruction.

Surveillance service impact assessment
2.12

Prediction of the effect of wind turbines on any particular radar site is a complex
task depending on many factors including terrain, the weather, the maximum
height of both radar and wind turbines, radar LOS, the operational range of
affected radars, diffraction and antenna beam tilt.

2.13

There are a number of models that are employed to demonstrate potential
impacts of wind turbine developments on radar. Such models are constantly
developing and will offer some guidance as to the likelihood of wind turbines
presenting a radar return; although the nature of wind turbine operations vary
due to the unpredictability of different turbine types, variable turbine rotation
speed and the times of operation of individual turbines. Therefore, the degree of
certainty as to whether a turbine, or group of turbines, will be displayed or not in
marginal ‘radar/radio LOS’ cases cannot be guaranteed. In such cases, and

9

The following paragraphs are intended as a summary only. Full explanations and detailed technical
discussion are available in the CAA CAP 670: ATS Safety Requirements at SUR 13.
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where aviation safety is a potential issue, safety consideration should always be
applied in a conservative manner.
2.14

The CAA does not endorse any one specific radar modelling tool. Nor, given the
multitude of factors affecting RCS, can a ‘standard’ RCS be identified for micro,
medium and large wind turbines. It is strongly suggested that developers engage
with the appropriate ANSP prior to commissioning a propagation assessment in
order to ensure that the proposed model is suitable and is acceptable to the
ANSP. Failure to do this could result in later disagreement and conflict once
results are released. ANSPs are encouraged to consider publishing clear
guidance as to which radar models they would consider acceptable to their
requirements.

2.15

Eurocontrol has provided basic international guidelines on how to assess the
effects of wind turbines on radar. It should be noted that these guidelines do not
overwrite national planning jurisdictions or requirements, but are included here
as a source of further potential information.

2.16

If the radar station likely to be affected by a proposed wind turbine development
belongs to NATS, useful self assessment guidance is available at:
http://www.nats.aero/services/information/wind-farms/self-assessment-maps/.

2.17

If the wind turbine development is likely to affect an MOD radar station; it is
recommended that the MOD should be contacted at the earliest opportunity.
Further guidance can be found on the MOD Windfarms Safeguarding web site

Mitigation
2.18

The following paragraphs give a summary of some of the mitigation methods that
are available to help counter the effects of wind turbines, primarily on PSR and
SSR related issues. More detailed explanations and analysis of mitigation
techniques are contained within the CAA CAP 670: ATS Safety Requirements at
SUR 13. Not all the mitigation methods will be suitable in all circumstances and
more than one method may be required to mitigate risks to an acceptable level.
The definition of ‘acceptable’ will have to be made on a case by case basis.

2.19

It is the responsibility of the developer to consult with the aviation stakeholder to
discuss whether mitigation is possible and, if so, how it would best be
implemented. It must also be noted that most mitigation methods would be
subject to a standard safety assessment process by the ANSP who, in turn,
would need to demonstrate that the system is safe in order to gain CAA approval
(where applicable). Accordingly, where a wind turbine development is likely to
impact upon the provision of an ATS, then the developer and ANSP should cooperate to mitigate such impacts wherever possible.

2.20

In determining the appropriateness of radar mitigations, stakeholders need to be
aware of the potential impact of the Government’s Spectrum Release
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Programme. This work stream, overseen by the Government Public Expenditure
Committee (Assets) seeks to release 500MHz of spectrum from “public
infrastructure” use by 2020 to boost growth in the UK economy. The CAA has
been tasked to undertake a major piece of work in support of this programme.
This aims to deliver a release from 2.7-2.9MHz (which is currently used by SBand PSR) by reviewing how non-cooperative surveillance can be best delivered
to meet the operational and safety requirements of ANSPs and consistent with
the Future Airspace Strategy (FAS). In parallel, there is an aspiration to use this
opportunity to develop a strategic approach to windfarm mitigation in how noncooperative surveillance is deployed. This significant programme is being
managed as a phased approach with GO/NO GO decision points at appropriate
milestones. The CAA will be providing updates on progress via the web page
listed at footnote 13, below, at suitable intervals to keep stakeholders informed.

Summary of mitigation techniques
2.21

Mitigation techniques can be categorised in to several key types. This section
provides a summary of each category. More detailed explanation is available in
the CAP 670: ATS Safety Requirements.

Work-rounds
2.22

Work-rounds are interim measures which would enable an ANSP to continue
providing an ATS using surveillance radar, potentially under reduced operational
efficiency or an increased level of risk, whilst a long-term full mitigation solution is
being progressed. Work-rounds can include moving the locations of the wind
turbines (where feasible), introducing sector blanking, re-routing traffic, or using
SSR only.

In-fill radars
2.23

Several manufacturers are known to have developed in-fill solutions specifically
designed for the purpose of wind farm mitigation on ATC radars. This either
involves combining the target data from a radar that does not have line-of-sight
to the wind farm or from a radar with a smaller coverage area that is situated
somewhere within the wind farm or where the wind farm is within its within LOS
such that the airspace above the wind farm area can be monitored using the infill radar, therefore a complete air situation picture can be produced by combining
the two results.

Three- Dimensional radars
2.24
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Traditional ATC primary radars measure only the range and bearing of the target
and do not measure altitude data. They are therefore classed as two dimensional
radars. Some PSRs can provide three-dimensional information and can therefore
be used as in fill radars above wind farm affected areas.
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High Pulse Repetition Frequency (PRF) radars
2.25

Some manufacturers have also developed radars that utilise a high transmitter
PRF. This technique makes it possible to discriminate between aircraft and wind
turbines by analysing their Doppler signatures and remove the turbine clutter
from the display. Such radars may be used as in-fills or if sufficient range is
achievable, the radar may be used as an alternative to a conventional PSR.

Spectrum filters
2.26

Some manufacturers have attempted to develop a solution that is based on
modifying their existing radars by incorporating software to compare target return
Doppler signatures with the aim of giving the system the ability to discriminate
between turbines and aircraft.

Predictive and multi-sensor trackers
2.27

There have been proposals to employ specialist tracking systems to overcome
the impact of wind turbine farms on radar. Such solutions offer the addition of
plot extraction and predictive tracking to any compatible radar. Although this may
not provide a complete solution to address all potential effects they may offer
some potential for the radar processing system to make a semi-intelligent
assessment of returns from the vicinity of a wind turbine farm in order to
distinguish clutter, including that induced by turbines, from aircraft.

Transponder Mandatory Zones (TMZ) and surveillance by co-operative
ground sensor
2.28

10

Under current UK regulations or proposals not all UK airspace will require an
SSR transponder to be fitted and used by aircraft. However it is recognised that
in certain circumstances and in certain areas, mandatory transponder carriage
can provide significant safety benefits. The CAA has regulatory powers to create
TMZs for a number of reasons, one of which may be to help mitigate wind
turbine effects on a PSR. External bodies can also request TMZs; however, the
Airspace Change Process (ACP) (CAP 725) must be followed. The ACP ensures
that the requirement for a TMZ is fully justified and that the effect upon all
airspace users is fully consulted and assessed. Proposals for a TMZ should be
submitted to CAA Airspace Regulation10. A CAA case officer will assess the
proposal and make recommendations to CAA Director SARG (formerly Director
Airspace Policy) as appropriate. Consideration of the feasibility of a TMZ to
mitigate a specific and identified risk should include: effect on other airspace
users; the creation of ‘choke points’ within Class G airspace; whether the
affected ATC system is capable of PSR blanking; and the likelihood of the CAA
approving SSR-only operations.

Contact via AROps@caa.co.uk
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2.29

Offshore SSR Only and TMZ. Despite offshore uncontrolled airspace being
largely free of non-transponder equipped aircraft, this cannot be taken to mean
that SSR only operations, or TMZs, would enjoy an easier approval process. In
many instances, the ability to identify non-transponding aircraft (for example,
following equipment failure) will be required to maintain safety cases.

2.30

Effect of TMZ on ATS Provision. TMZs are only viable when it is acceptable that
the use of a non-co-operative surveillance technique (such as PSR) is not
necessary for security reasons or for the detection of targets that are possibly
undetected by SSR or other co-operative surveillance technique being used. It
must be noted that, for Air Defence reasons, TMZs may not be suitable in all
areas.

2.31

ANSPs may choose to provide surveillance by a suitable co-operative sensor
over the wind farm area, in addition to the main PSR, as mitigation to the wind
farm clutter on a surveillance display.

Risk assessment and mitigation of possible hazards
introduced by wind turbines
2.32

Any new hazards should be identified and assessed to determine if mitigations
are adequate to reduce risks to an acceptable level; this should be in accordance
with the service provider’s Safety Management System (SMS) Risk Assessment
and Mitigation process. Ultimately, failure to address such issues may result in
withdrawal or variation of the article 169/ 205 Approval/Designation thereby
preventing the provision of the air navigation service.

2.33

In assessing proposed developments and mitigations submitted by wind turbine
developers, it is not unreasonable for an aviation stakeholder/ANSP to request
sufficient technical information from the developer that would support the
production of an adequate safety case. The responsibility for completing the
safety case lies with the ANSP. However its completion should be a co-operative
effort between the developer and the ANSP with any necessary commercial
considerations subject to agreement between the two.

Aeronautical navigation aids and communication systems
2.34
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A wide range of systems, including aids such as ILS, VOR/DME, and Direction
Finders, together with air-ground communications facilities, could potentially be
affected by wind turbine developments. Wind turbines can affect the propagation
of the radiated signal from these navigation and communication facilities
because of their physical characteristics, such as their situation and orientation in
relation to the facility. As a result, the integrity and performance of these systems
can, potentially, be degraded.
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The CAA has been made aware of research that indicates the possibility of wind
turbines adversely affecting the quality of radio communication between Air
Traffic Controllers and aircraft under their control. Accordingly, as a work-stream
under the DECC Aviation Management Board, the CAA are working in
conjunction with NATS and others to test a variety of civil VHF aircraft radios and
a smaller number of military UHF airborne radios against a simulated wind farm
signature waveform. This research will be published in due course and in the
interim, updates will be provided to the Aviation Management Board11. Until
further information is available, issues concerning wind turbines and VHF
communications should be dealt with on a case-by-case basis and reference
made to the guidance contained in Section GEN-01 of CAP 670. Information
regarding the technical safeguarding of aeronautical radio stations at
aerodromes, including examples of the minimum dimensions for those areas that
must be safeguarded, is contained in GEN-02 of CAP 670. However, aerodrome
operators and ANSPs are advised to consider each proposal carefully and if
necessary, seek specific technical advice.

Air Traffic Services
2.36

Where an ANSP determines that it is likely that a planned wind turbine
development would result in any of the above effects on their CNS infrastructure,
this may not, in itself, be sufficient reason to justify grounds for rejection of the
planning application. The ANSP must determine whether the effect on the CNS
infrastructure has a negative impact on the provision of the ATS. The developer
should pay for an assessment of appropriate mitigating actions that could be
taken by the ANSP and/or wind energy developer to deal with the negative
impact. The position of an ANSP at inquiry would be significantly degraded if
they had not considered all potentially appropriate mitigations. It is essential that
wind energy developers form a relationship with the relevant ANSP in order to
deal with the impact that their development may have, prior to making an
application.

2.37

Where possible, it can be beneficial for the ANSP to record or plot real traffic
patterns over a period of time using the radar system, and to use this to identify
the prevalent traffic patterns. This can then be compared to the location of the
proposed wind turbine development. Where appropriate and feasible, the
recorded traffic data above a particular project may be released for further
analysis.

2.38

When examining the effects of wind turbines on ATS, particular attention should
be paid to the following:

11

Minutes of meetings and other information can be found on the Aviation Management Board Web Page
https://www.gov.uk/government/groups/aviation-management-board-aviation-advisory-panel-and-fundmanagement-board
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1. Departure Routes including Standard Instrument Departures;
2. Standard Instrument Arrival Routes;
3. Airspace Classification.
4. Area Navigation (RNAV) and Precision Air Navigation routes;
5. Sector Entry and Exit points;
6. Holding points (including the holding areas);
7. Missed Approach Routes;
8. Radar Vectoring Routes;
9. Final Approach Tracks;
10. Visual Reporting Points;
11. Published Instrument Flight Path for the aerodrome;
12. Potential impact on navigation aids and voice communications;
13. Future airspace and operational requirements where aerodrome growth is
anticipated (Para 2.49 provides comment on future requirements).
2.39

Factors such as the type of radar service being applied and the airspace
classification must also be considered when trying to assess the adverse impact
of wind turbine effects.

Offshore helicopter operations
2.40

Wind energy developments (including anemometer masts) within a 9 NM radius
of an offshore helicopter installation could introduce obstructions that would have
an impact on the ability to safely conduct essential instrument flight procedures
to such facilities in low visibility conditions. Consequently, any such restrictions
have the potential to affect not only normal helicopter operations but could also
threaten the integrity of offshore installation safety cases where emergency
procedures are predicated on the use of helicopters to evacuate the installation.

2.41

Chapter 3 provides background information on the issues related to wind energy
developments and offshore helicopter activities including Helicopter Main Routes
(HMRs).

Maritime and Coastguard Agency (MCA)
2.42
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The MCA’s mission is to deliver safety at sea, counter pollution response and the
coordination of maritime Search and Rescue (SAR) throughout the UK SAR
Region and UK Pollution Control Zone. In the context of aviation, the MCA will
(from early-2016) provide the SAR helicopter service for the UK.
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2.43

The increasing numbers and geographical extent of offshore wind farms not only
has the potential to increase the probability of a maritime SAR incident but also
could constrain the MCA's ability to respond to such an incident. It is therefore
strongly recommended that developers consult with the MCA at the earliest
opportunity such that mitigating measures can be designed in from the outset.
The following guidance has been provided by the MCA but should not be taken
as being exhaustive and does not remove the recommendation to consult;
further detail can be found in Maritime Guidance Note 371 and contact details for
the MCA are listed at Appendix B.

2.44

The nature of SAR activity necessitates the requirement to conduct SAR within
the confines of offshore wind turbine developments. Given the distance offshore
of some UK windfarms, helicopters may be the only viable means of SAR. While
in clear weather, searches can be conducted from above the maximum blade tip
height, operations in poor weather and rescues themselves may necessitate
SAR operations within a windfarm below blade tip height. As technology
progresses and turbine heights increase, this issue is exacerbated.
Furthermore, when faced with the prospect of long transits to a SAR area, the
presence of adjacent windfarms along the transit route can provide obstacles to
SAR helicopters if conditions do not permit transits to be flown above maximum
blade height.

2.45

The MCA has provided the following guidance to mitigate SAR risks:
1. Turbines are positioned in straight lines with a common orientation across the
whole development, creating safe lanes for SAR access.
2. Safe lanes are constructed across the width of the development rather than
the length.
3. Curved or non-linear designs should be avoided.
4. High density perimeter turbines can compromise the safe lanes and should
be avoided.
5. The wind farm should be fitted with lighting that is controllable from the
development control room and which is NVG compatible.
6. The control room for the development should be equipped with VHF (air and
maritime) communications with remote antennas in the wind farm to facilitate
SAR communications.
7. Turbines should be marked with geographically logical numbering to facilitate
navigation within the wind farm.
8. Substations and meteorological masts should be aligned with turbines so as
not to impede SAR lanes.
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9. Where possible, SAR lanes should be aligned with those of adjacent wind
turbine developments or buffer zones created.

Cumulative effects
2.46

There is no doubt that, while developments with small numbers of wind turbines
can have an adverse effect on aviation operations, it is the proliferation of
developments, and the resulting cumulative effect, that is of far more significant
concern. It may be possible to successfully mitigate the effects of a single turbine
or small development; however, the combined effect of numerous individual
turbines or multiple wind turbine developments can be hard, if not impossible, to
mitigate. Therefore it is feasible that ANSPs may lodge objections to subsequent
developments in areas where they had previously been able to accommodate
proposed wind turbine developments.

2.47

The cumulative effect of geographically separated wind turbine developments
may have more impact on aviation than if such developments were located in
close proximity to each other. For example, individual areas of clutter separated
by 5 NM could have more impact on the provision of ATS than one slightly larger
area of clutter. This does not mean to suggest that large areas of clutter are
always more preferable; however, this should be taken into consideration and
discussed with the ANSP.

2.48

For aerodrome operators or en route service providers, there is a difficulty in
protecting aviation activity from these cumulative effects, in part because
planning applications are generally dealt with on a ‘first come, first served’ basis.
All approved applications12 must be taken into account when considering future
applications. This could lead to a situation whereby viable applications are
objected to on the grounds of cumulative effect even though other, potentially
less viable, projects have not been completed due to the inability, for a variety of
reasons, to satisfactorily resolve suspensive conditions.

2.49

The basis for an objection based on cumulative effect would be that the safety
and efficiency of the aerodrome or en-route service may not be maintained or
that the growth of an aerodrome or en-route service may be constrained.
However, the decision concerning how firm these future plans have to be in order
to be considered would be within the remit of the LPA. Nevertheless, airports are
encouraged to produce ‘Master Plans’ indicating their future development plans.
It is anticipated that these may be taken into consideration by an LPA.

2.50

It is recognised that many potential developments fail to reach maturity within the
formal planning stage. Nevertheless, it is in the interests of aviation stakeholders

12

Including developments subject to 'suspensive conditions': where planning approval is granted subject to
final agreement between an aviation stakeholder and a developer concerning an appropriate mitigation
solution.
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to take all developments about which they are aware into account until they have
been formally notified that a proposal has been abandoned. Therefore, it is in a
wind turbine developer’s interest to inform all involved parties when such
developments are abandoned or postponed.

Turbulence
2.51

Turbulence is caused by the wake of the turbine which extends down-wind
behind the blades and the tower, from a near to a far field. The dissipation of the
wake and the reduction of its intensity depend on the convection, the turbulence
diffusion, the topography (obstacles, terrain etc.) and the atmospheric conditions.

2.52

There is evidence of considerable research activity on modelling and studying the
wake characteristics within wind developments, using computational fluid
dynamics techniques, wind tunnel tests and on site LIDAR measurements. A
literature survey was recently conducted by the University of Liverpool and CAA13
to establish the scale and the advances of current research on this front.

2.53

It is recognised that aircraft wake vortices can be hazardous to other aircraft, and
that wind turbines produce wakes of similar, but not identical, characteristics to
aircraft. Although there are independent bodies of knowledge for both of the
above, currently, there is no known method of linking the two. Published research
shows measurements at 16 rotor diameters downstream of the wind turbine
indicating that turbulence effects are still noticeable14. Measurement work has
been focused on the near wake due to technical challenges of the experimental
set up, while modelling studies are capable of examining the wake turbulence
further downstream1516. Although models can be used to study the effects of the
far wake, verification and validation processes of these models are still
ongoing17.

2.54

There are currently no Mandatory Occurrence Reports (MOR)18 or aircraft
accident reports related to wind turbines in the UK. However, the CAA has
received anecdotal reports of aircraft encounters with wind turbine wakes

13

http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

14

Wind Turbine Wake Analysis, L.J. Vermeer, J.N. Sorenson, A Crespo, Progress in Aerospace Sciences, 39
(2003) 467-510.

15

Calculating the flow field in the wake of wind turbines, J.F. Ainslie, Journal of Wind Engineering and
Industrial Aerodynamics, 27 (1988) 213-224.

16

Turbulence characteristics in wind-turbine wakes, A Crespo and J Hernandez, Journal of Wind Engineering
and Industrial Aerodynamics 61 (1996) 71-85.

17

Investigation and Validation or Wind turbine Wake Models, A Duckworth and R.J. Barthelmie, Wind
Engineering, 32 (2008) 459-475. Also http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

18

CAP 382 - The Mandatory Occurrence Reporting Scheme - comment verified against CAA database up to
30 June 2015.
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representing a wide variety of views as to the significance of the turbulence.
Although research on wind turbine wakes has been carried out, the effects of
these wakes on aircraft are not yet known. Furthermore, the CAA is not aware of
any formal flight trials to investigate wake effects behind operating wind turbines.
In the UK wind turbines are being proposed and built close to aerodromes (both
licensed and unlicensed), including some developments on aerodrome sites,
indicating an urgent need to assess the potential impact of turbulence on aircraft
and in particular, to light aircraft and helicopters.
2.55

The CAA has so far investigated the effects of small wind turbine wakes on GA
aircraft19. The results of this study show that wind turbines of rotor diameter (RD)
of less than 30m should be treated like an obstacle and GA aircraft should
maintain a 500ft clearance. Regarding wind turbines of larger RD than 30m;
these are subject to further investigations. Until the results of these
investigations are available, discussions between aerodrome managers and wind
farm developers are encouraged, taking note of existing CAA safeguarding
guidance. As the results of this research become available the CAA Wind Energy
web pages will be updated.

2.56

Pilots of any air vehicle who firmly believe that they have encountered significant
turbulence, which they believe to have been caused by a wind turbine, should
consider the need to report this through the existing MOR scheme.

2.57

Until the result of further research is known, analysis of turbulence can only be
undertaken on a case-by-case basis, taking into account the proximity of the
development and the type of aviation activity conducted. Whilst being a
consideration for all aircraft (particularly in critical stages of flight), turbulence is of
particular concern to those involved in very light sport aviation such as gliding,
parachuting, hang-gliding, paragliding or microlight operations as in certain
circumstances turbulence could potentially cause loss of control that is
impossible to recover from.

Wind turbine wake physics
2.58

19

Wind turbine wake is dependent on many parameters. The thrust generated by
rotor, the tip velocity ratio (blade tip velocity to wind speed), wind direction and
speed, turbulence level in free stream, weather condition and the geometry of
wind turbine all have impacts on the characteristics of the wake. Due to all these
parameters, it is difficult to scale wake results from a small to a large wind

http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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turbine. For this reason the work carried out by Liverpool University20 is, at
present, restricted to small wind turbines of less than 30m of RD.
2.59

The wake of a wind turbine can be divided into a near and a far region. The near
wake is the area just downstream of the rotor up to one RD, where the effect of
the rotor properties, including the blade aerodynamics and geometry determine
the flow field. Near wake research is mainly focused on the wind turbine’s
performance and the physics of power extraction. The far wake is the region
beyond the near wake, where the details of the wake are less dependent on the
rotor design. The main interest in this area is the wake interference with other
wind turbines (e.g. in a wind farm) or passing-by aircraft (wind turbine wake
encounter). Here, flow convection and turbulent diffusion are the two main
mechanisms that determine the flow field.

2.60

LIDAR field measurements on a WTN250 wind turbine at East Midlands Airport,
UK, indicated that statistically, the wake velocities recovered to 90% of the free
stream velocity at the downstream distance of 5 RD. It is expected that the work
conducted by Liverpool University will continue with LIDAR surveys of larger wind
turbines to provide reliable wake data to allow the study of the encounters using
flight simulations. These results will be made public as soon as they become
available.

2.61

Based on the models described in the Liverpool University Research Paper21,
schematics of the wake region for small wind turbines are given in the following
figures. The figures show the zone where wake encounter has potential to cause
severe impact on the encountering GA aircraft.
Figure 1: Schematic of the wind turbine wake. The effect of wake is weaker
beyond 5-RD downwind for the wind turbines of diameter < 30m.

Figure
1:

20

http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/

21

http://www.liv.ac.uk/flight-science/cfd/wake-encounter-aircraft/
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Figure 2: The cylindrical region downwind the rotor should be
avoided. Its size is 5RD (downwind) by 2RD (vertical). Coloured
helices indicate wake vortices and decay.

Economic issues
2.62

As a result of the role and responsibilities of the CAA and aviation stakeholders,
action will be taken to maintain the high standards of safety, efficiency and
flexibility. However, it is possible that aviation activity might have to be
constrained as a consequence of proposed wind energy developments. Even in
circumstances where a proposed development may not affect a current activity,
future expansion (for example, as listed in an Aerodrome Master Plan) may be
restricted were it to go ahead. This could eventually have an economic impact on
the aerodrome, ANSP or activity, and this aspect should be taken into
consideration when assessing the impact of any proposed wind turbine
development. Therefore, it is considered entirely appropriate for an aerodrome to
include an assessment of the economic impact that may arise from a proposed
wind turbine development. However, it is important to note that comments made
in this respect need to be unambiguous in order to allow an LPA to ensure that
this important aspect is taken into account appropriately.

En-route obstructions
2.63

February 16

It is possible that an existing or proposed wind turbine development that does not
infringe an aerodrome OLS may nevertheless have a potential impact upon local
aviation activity. For example, a development beyond an OLS, but only
marginally clear (laterally or vertically), of Controlled Airspace (CAS), might be
assessed as having a potential adverse impact upon operations within Class G
(uncontrolled) airspace due to the potential for the creation of ‘choke points’
where aircraft are forced into a reduced volume of available airspace
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Whilst the CAA will highlight such issues away from the immediate vicinity of
aerodromes, aerodrome operators/licensees should be cognisant of these issues
when engaging with other parties on wind turbine associated matters. Further
related comment is contained at Chapter 3 (Obstructions, Lighting and Marking).

Figure 3: Difficulties in visually acquiring anemometer masts.

2.65

February 16

Wind turbine developers should be aware that anemometer masts are often
difficult for pilots to acquire visually (see Figure 3 above), and so aviation
stakeholders may assess that individual masts should be considered a
significant hazard to air navigation and may request (either during the planning
process, or post-installation) that masts be lit and/or marked. Typically, there is
no legal mandate for structures smaller than 150 m (492 ft) to be lit. Whilst the
CAA would not in isolation make any case for lighting and/or marking of
structures that is not required under existing regulation, the CAA would typically
support related aviation stakeholder proposals to aid the visual conspicuity of
anemometer masts on a case by case basis. Individual cases should not set a
precedent for future requests. The MCA is likely to require that all offshore masts
are lit to mitigate the risks to SAR helicopters. In addition, onshore masts have to
potential to pose a risk to general aviation. To that end, the General Aviation
Awareness Council (on behalf of other GA representative bodies) and a number
of helicopter operators, with the in principle agreement of RenewableUK (the

Page 35

CAP 764

Chapter 2: Impact of wind turbines on aviation

UK's leading not for profit renewable energy trade association), have asked that
the following request be relayed by the CAA on their behalf22:
"Anemometer masts and/ or their guy wires should be equipped with aids to
increase their daytime visual conspicuity where a risk based proposal
demonstrating specific need for such measures has been submitted by the
aviation stakeholder. Noting that the deployment of any such measure can only
be mandated by the relevant Planning Authority, it is acknowledged that such
visual conspicuity aids should not impact upon the integrity of the structure itself,
the data generated or risk to personnel these aspects are for the developer to
consider/assess.
The most effective means of achieving this may be the use of orange marker
buoys on the guy wires, such as those that may be fitted to overhead power
cables (the use of which has some basis in international regulatory direction).
However it is noted that in some locations the structural loads imposed by such
markers may be unacceptable. In such cases, the goal of increasing the visual
conspicuity of masts and supporting guys might be achieved by different means,
which generally place little or no additional structural load on the mast/guy
combination. Such means include:
1. Painting all or part of the mast; options could include alternate contrasting
stripes, such as orange and white, or a single contrasting colour (noting that
it may need to contrast with terrain, or sky, or both) and/or,
2. Reflective bird flight deflectors of minimum 120mm diameter fitted to the guy
wires at intervals, and/or
3. High visibility sheaths enveloping the supporting guy and/or
4. Ground mats, or construction such as a box, of a contrasting colour scheme
to the ground at the foot of the mast.
Whichever method is chosen it will need to satisfy all other relevant planning
considerations. For example, bird deflectors may be required for bird protection
reasons, and visual intrusion concerns may need to be taken into account. It is
envisaged that the norm would be that one method would suffice."
It is recommended that agreement should be sought, through dialogue between
the aviation stakeholder, the developer and the LPA regarding the most
appropriate method of mitigation. However, should the LPA require further input
regarding the general requirement for increasing the visual conspicuity of lattice
masts or the specific need in any particular case, enquiries should be forwarded

22

This text is routinely replicated in CAA Correspondence when asked to comment on related planning
applications.
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to the GAAC at GAAC, Bicester Airfield, Skimmingdish Lane, Bicester, Oxon,
OX26 5HA (e-mail planning@gaac.org.uk).
2.66

Where such obstacles affect operations on an aerodrome, it is the responsibility
of the aerodrome operator to ensure appropriate publication in the UK
Aeronautical Information Publication (AIP), and to ensure that they establish an
effective working relationship with their LPA to ensure that they are consulted
when appropriate.

Emergency Services Aviation Support Units (ASUs)
2.67

Since the inception of emergency aviation, there has been a dramatic rise in the
number of police and air ambulance operators as well as a small number of fire
brigade operations. Due to their unique operating nature, it is difficult to predict
the impact of wind turbine developments on these ASUs. It is important,
therefore, for emergency service ASUs to engage with all relevant LPAs within
their operating area to ensure that they are consulted when planning applications
are made. The CAA encourages developers and LPAs to consult with local
ASUs, and would be supportive of claims to mark or light turbines that do not fall
under article 219 of the ANO where a case by case assessment demonstrates
there is a justifiable benefit.

2.68

Police ASUs are licensed by the CAA to operate below 500 feet Above Ground
Level (AGL) in order to carry out their duties. Police helicopters will routinely
follow main roads and motorways but may also transit along open land,
sometimes in difficult weather conditions, during their operations and may need
to land anywhere; although they will also have specifically designated landing
sites. It should be noted that while some Police ASUs fly with Night Vision
Goggles (NVGs), their use is not currently universal. Police Aviation in England
and Wales is centrally coordinated by the National Police Air Service (NPAS)
which is administered by the West Yorkshire Constabulary. Maps showing NPAS
helicopter bases can be found on the NPAS Website. NPAS have recently
established a single email address for windfarm consultations and advice:
npas.obstructions@npas.pnn.police.uk which should be used for
correspondence. The Scottish Police ASU, based in Glasgow, is not currently
part of NPAS and should be contacted directly where appropriate.

Military impact
2.69

February 16

Wind turbine developments can have a detrimental effect on military operations.
Military aviation operations predominantly take place in Class G airspace and can
differ markedly from civil operations, particularly with respect to operational low
flying, and the sensitivity of military CNS facilities. The DIO are to be consulted in
all cases where a proposed wind turbine development may affect military
operations. More information is available from the DIO Website.

Page 37

CAP 764

Chapter 3: Safeguarding considerations

Chapter 3

Safeguarding considerations

General considerations
3.1.

There are a significant number of certificated or licensed aerodromes in the UK.
In the region of one third of these, along with en-route CNS, have been
designated by the Government as aerodromes to be safeguarded by statutory
process, this is known as ‘official safeguarding’. As part of this process, CAA
certified maps of these officially safeguarded aerodromes and en route technical
sites are produced and a Statutory Direction obliges associated LPAs to consult
the aerodromes operators about proposed developments that fall within the
boundaries specified on the maps.

3.2.

Those aerodromes and CNS sites that are not safeguarded by statutory process
can be unofficially safeguarded by agreeing protection measures with their LPA.

3.3.

Further information about aerodrome safeguarding can be found on the
Publications Section of the CAA website.

Safeguarding maps
3.4.

Maps of officially safeguarded aerodromes and en route CNS technical sites are
produced and submitted to LPAs. These maps denote the areas where
consultation should take place with the aerodrome operator.

3.5.

Other aerodromes may produce a safeguarding map and request that their LPA
recognise their wish to be included in consultation for planning purposes. It is the
published advice of the Government23 that all aerodromes should take steps to
protect their locations from the effects of possible adverse development by
agreeing a safeguarding procedure with the LPA.

Wind turbine safeguarding maps
3.6.

23

In order to assist the consultation process with wind turbine developers and in
providing a diagrammatic illustration of the related aviation issues in discussion
with LPAs, a number of aerodromes have developed specific wind turbine
safeguarding maps, which graphically depict the aviation operator’s assessment
of the desirability and feasibility of wind turbine developments. Areas are shown
where development would be either undesirable, undesirable but possible, or
acceptable (albeit potentially with constraints to address cumulative effects and

The Town and Country Planning (Safeguarded Aerodromes, Technical Sites and Military Explosives
Storage Areas) Direction 2002
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proliferation issues). Other aerodromes have simply prepared radar consultation
zone maps, given the dynamic nature of cumulative effects.

Safeguarding of technical sites
3.7.

There is a statutory process to safeguard certain sites which are integral to the
provision of en-route ATS. Radar and radio stations, navigation beacons and
some microwave communications links are subject to such arrangements24.
LPAs have an obligation to consult the operators of such sites as defined in
official safeguarding maps. Developers may also request discussion with site
operators in order to provide necessary mitigation. The International Civil Aviation
Organization (ICAO) Eur Doc 015 and CAP 670 are sources of guidance to
provide a basis for such discussion.

Obstructions, lighting and marking
3.8.

The treatment of land-based obstacles to air navigation is covered by existing
legislation. Obstacles located close to licensed aerodromes are covered under
Section 47 of the Civil Aviation Act 1982. Government aerodromes are similarly
covered under the Town & Country Planning Act (General Permitted
Development) Order 2000. article 219 of the ANO 2009 details the requirement
for the lighting of land-based tall structures located outside of the safeguarded
areas of licensed and government aerodromes.

3.9.

Onshore Obstacle Lighting Requirement ICAO regulations (Annex 14 Chapter 6)
and article 219 of the ANO 2009 require that structures away from the immediate
vicinity of an aerodrome, which have a height of 150 m (492 ft) or more AGL are:
1. Fitted with medium intensity steady red lights25 positioned as close as
possible to the top of the obstacle26, and also equally spaced at intermediate
levels, so far as practicable, between the top lights and ground level with an
interval not exceeding 52 m;
2. Illuminated at night, visible in all directions and any lighting failure is rectified
as soon as is reasonably practicable;

24

ICAO EUR DOC 015 recommends safeguarding zones for VORs.

25

'Medium intensity steady red light’ means a light that complies with the characteristics described for a
medium intensity type C light as specified in Volume 1 (Aerodrome Design and Operations) of Annex 14
(Third edition November 1999) to the Chicago Convention.

26

In relationship to wind turbines, the requirement to fit aviation obstruction lighting ‘as close as possible to the
top of the obstacle’ is typically translated to mean the fitting of lights on the top of the supporting structure
(the nacelle) rather than the blade tips. However, any case by case study related to onshore turbines with
a maximum height at or above 150m AGL may conclude that additional or amended lighting specifications
are required.
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3. Painted appropriately: the rotor blades, nacelle and upper 2/3 of the
supporting mast of wind turbines that are deemed to be an aviation
obstruction should be painted white, unless otherwise indicated by an
aeronautical study.
3.10.

In addition, the CAA will provide advice and recommendations regarding any
extra lighting requirements for aviation obstruction purposes where, owing to the
nature or location of the structure, it presents a significant hazard to air
navigation. However, in general terms, structures less than 150 m (492 ft) high,
which are outside the immediate vicinity of an aerodrome, are not routinely lit;
unless the ‘by virtue of its nature or location’ argument is maintained. UK AIP
ENR 1.1 para 5.4 'Air Navigation Obstacles' refers.

3.11.

When input is sought, the CAA routinely comments to the effect that, in respect to
a proposed wind turbine development, there might be a need to install aviation
obstruction lighting to some or all of the associated turbines, when specific
concerns have been expressed by other elements of the aviation industry; i.e. the
operators. For example, if the MoD or a local aerodrome suggest and can
support such a need, the CAA (sponsor of policy for aviation obstruction lighting)
would wish, in generic terms, to support such a claim. However, this would only
be done where it can reasonably be argued that the structure(s), by virtue of
its/their location and nature, could be considered a significant navigational
hazard. That said, if the claim was clearly outside credible limits (i.e. the
proposed turbine(s) was/were many miles away from any aerodrome or it/they
were of a height that was unlikely to affect even military low flying), the CAA
would play an ‘honest-broker’ role. It is unusual for the CAA, in isolation, to make
a case for aviation warning lighting unless article 219 demands such lighting.

3.12.

All parties should be aware that, in any case where a wind turbine development
lies (or would lie) outside any aerodrome safeguarding limits and the turbine
height was less than 150 m (492 ft) (and therefore the provisions of article 219 of
the ANO 2009 would not apply), the aviation industry, including the CAA, is not in
a position to demand that the turbines are lit. In such cases the decision related
to the fitting of aviation warning lighting rests with the relevant LPA, which will
necessarily need to balance the aviation lighting requirement against other
considerations (e.g. environmental). If deemed as an aviation obstruction, and
thus requiring a specific marking scheme, the CAA advice on the colour of wind
turbines would align with ICAO criteria.

3.13.

Whilst anemometer masts are likely to remain below the threshold that requires
they be lit, there may be instances where their lighting is deemed prudent.
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Offshore obstacle requirements
3.14.

Whilst the mandated requirement for the lighting of wind turbines generators in
UK territorial waters27 is set out at article 220 of the UK ANO (2009) as amended,
additional guidance is provided below.28

3.15.

The article requires medium intensity (2000 candela) steady red lighting mounted
on the top of each nacelle and requires for some downward spillage of light. The
article also allows for the CAA to permit that only turbines on the periphery of any
wind farm need to be equipped with aviation warning lighting. Such lighting,
where achievable, shall be spaced at longitudinal intervals not exceeding 900
metres29. There is no current routine requirement for offshore obstacles to be
fitted with intermediate vertically spaced aviation lighting, however, given the
potential increase in maximum height of the next generation of offshore wind
turbines with nacelle heights potentially approaching 150m above sea level,
additional lighting may be required. The CAA will consider such applications on a
case by case basis.

3.16.

To resolve concerns from the maritime community, work has been undertaken to
develop an aviation warning lighting standard which is clearly distinguishable
from maritime lighting. Where it is evident that the default aviation warning
lighting standard (article 220) may generate issues for the maritime community, a
developer can make a case, that is likely to receive CAA approval, for the use of
a flashing red Morse Code Letter ‘W’ instead. There is, however, no intent to
change the lighting intensity specifications set out in article 220; indeed those
specifications remain the default aviation warning lighting requirement.

3.17.

Where flashing lights are used, they are to be synchronised to flash
simultaneously30. Where the Flashing Morse W standard is approved by the CAA
and utilised, the recommendation is for a 5 second long sequence, visually
synchronised across aviation and maritime lighting sequences.

3.18.

Attention is drawn to the provisions that already exist within article 220 that
require the reduction in lighting intensity at and below the horizontal and allow a
further reduction in lighting intensity when the visibility in all directions from every
wind turbine is more than 5km. All offshore wind turbine developers are expected

27

Taken to apply to any wind turbine generator or meteorological mast that is situated in waters within or
adjacent to the United Kingdom up to the seaward limits of the territorial sea. However, the CAA will
provide similar planning advice related to the lighting of wind turbines and meteorological mast beyond the
limits of UK Territorial Waters.

28

This guidance replaces CAA Policy Statements 22 November 2012 ‘Lighting of Wind Turbine Generators in
United Kingdom Territorial Waters’ and 27 April 2012 ‘Failure of Aviation Warning Lights on Offshore Wind
Turbines'.

29

ICAO Annex 14 Volume 1 paragraph 6.3.14.

30

ICAO Annex 14 Volume 1 paragraph 6.4.3.
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to comply fully with the requirement aspect and to make full use of the additional
allowance that exists within article 220.
3.19.

In addition to the article 220 mandated lighting, there may also be lighting
requirements associated with winching and SAR operations. The lighting needed
to facilitate safe helicopter hoist operations to wind turbine platforms is set out in
CAP 437. Information on SAR Requirements can be found in Maritime Guidance
Note 371 and a summary of relevant aspects can be found in Chapter 2 of this
document. It is recommended that SAR lighting requirements are agreed with the
MCA at the earliest possible opportunity.

3.20.

As offshore wind farms are developed, meteorological masts may be deployed to
ascertain the wind resource characteristics. These masts can be in excess of 100
m tall and are extremely slender rendering them potentially inconspicuous to
aviators flying over the sea, particularly when there are no other structures
nearby. This is potentially hazardous, particularly during helicopter operations
when it may be necessary to descend in order to avoid icing conditions.
Consequently the CAA recommends that all offshore obstacles (regardless of
their location within or outside of territorial waters) that are over 60 m (197 feet)
above sea level should be fitted with one medium intensity steady red light
positioned as close as possible to the top of the obstacle.

3.21.

The CAA does not typically request specific markings for offshore obstacles.
However, any aviation stakeholder that considered a particular structure to be a
significant navigational hazard could make a case for it to be lit and/or marked to
increase its visual conspicuity. The request (as opposed to mandate) for such
lighting and/or marking would need to be negotiated with the owner of the
structure or, if at the planning stage, the relevant planning authority. If asked for
comment, it would be unlikely that the CAA would have any fundamental issue
associated with an appropriate aviation stakeholder's case for lighting/marking of
any structure that could reasonably be considered to be a significant hazard.

3.22.

For military aviation purposes the MoD may suggest an additional offshore
lighting requirement. Whilst it is possible that the lighting standard described
above will meet the MoD needs, it is recommended that in all cases developers
additionally seek related input from the DIO.

Failure of offshore lighting
3.23.

February 16

Article 220 (7) of the ANO 2009 states “In the event of the failure of any light
which is required by this article to be displayed by night the person in charge of a
wind turbine generator must repair or replace the light as soon as reasonably
practicable.” It is accepted that in the case of Offshore Obstacles there may be
occasions when meteorological or sea conditions prohibit the safe transport of
staff for repair tasks. In such cases International Standards and Recommended
Practices require the issue of a Notice to Airmen (NOTAM).
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3.24.

The CAA considers the operator of an Offshore Wind Farm as an appropriate
person for the request of a NOTAM relating to the lighting of their wind farm.
Should the anticipated outage be greater than 36 hours then the operator shall
request a NOTAM to be issued by informing the NOTAM section (operating 24
hours) of the UK Aeronautical Information Service (AIS) by telephoning +44 (0)
20 8750 3773/3774 as soon as possible. AIS will copy the details of the NOTAM
to the operator and to the CAA.

3.25.

The following information should be provided:
1. Name of wind farm (as already recorded in the AIP31).
2. Identifiers of affected lights (as listed in the AIP) or region of wind farm if fault
is extensive (e.g. North east quadrant/south west quadrant/ entire or 3 NM
centred on position 515151N 0010101W).
3. Expected date of reinstatement.
4. Contact telephone number.

3.26.

Note that if the turbine or wind farm does not have a listing in the AIP then it will
not be possible to issue a NOTAM. Typically all offshore turbines of a maximum
blade tip height of 300 feet or more will be recorded within the AIP.

3.27.

In order to expedite the dissemination of information during active aviation
operations the wind farm operator may also consider establishing a direct
communication method with aviation operators in the area. These may include:
1. Air Traffic Service Units e.g. Aberdeen Radar or Anglia Radar.
2. Local airports.
3. Local helicopter operators.

3.28.

The information will be the same as in the NOTAM request, and should also
include a note that a NOTAM has been requested, or if available, the NOTAM
reference.

3.29.

If an outage is expected to last longer than 14 days then the CAA shall also be
notified directly at windfarms@caa.co.uk (normal working hours) to discuss any
issues that may arise and longer term strategies.

Consultation zones around offshore helidecks
3.30.

31

For many years, the CAA has emphasised the importance of operators and
developers taking into consideration all existing and planned obstacles around
offshore helicopter destinations that might impact on the safe operation of

UK Aeronautical Information Publication (www.ais.org.uk) En Route Supplement 5.4.
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associated helicopter low visibility approaches in poor weather conditions. In
order to help achieve a safe operating environment, a consultation zone of 9 NM
radius exists around offshore helicopter destinations. This consultation zone is
not a prohibition on development within a 9 NM radius of offshore operations, but
a trigger for consultation with offshore helicopter operators, the operators of
existing installations and exploration and development locations to determine a
solution that maintains safe offshore helicopter operations alongside the
proposed development. This consultation is essential in respect of established
developments. However, wind energy lease holders, oil and gas developers, and
petroleum licence holders are advised to discuss their development plans with
each other to minimise the risks of unanticipated conflict at a later date. Topics
for discussion within any such consultation should include, but are not limited to:
1. Prevailing weather conditions, including predominant wind direction;
2. Manning status of the installation;
3. Frequency of flights to the installation and predominant routes;
4. Performance limitations of offshore helicopter types utilising the helideck;
5. Established helicopter instrument and low visibility approach procedures;
6. Mandated constraints on approaches to helidecks on installations;
7. Long term access to well and subsea infrastructure;
8. Concurrent wind farm operations and oil and gas operations to well and
subsea infrastructure;
9. SAR operations to the installation in the event of an emergency;
10. Location and height of potential obstacles including proposed wind turbines.
3.31.

The following paragraphs provide, in layman’s terms, an explanation of the
reasoning behind the need for the 9 NM consultation zone. While procedures will
differ depending upon the installation, operator and aircraft type involved, the
following notes are based upon Commission Regulation (EU) No 965/2012 (the
European Air Operations Regulation), improved flight procedure documentation
and the practical application of such requirements:
1. Basic Requirement. The 9 NM consultation zone aims to provide a volume of
obstacle-free airspace within which a low visibility approach profile and, in the
event of a pilot not being able to complete his approach, a missed approach
can be flown safely. Such profiles must allow for an acceptable pilot
workload, a controlled rate of descent, one engine inoperative performance
and obstacle clearance.
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2. Approach. Routinely, helicopters making manually flown radar/GPS
approaches and, in the future, autopilot-coupled approaches, to offshore
installations will commence the approach from not below 1500 ft Above Mean
Sea Level (AMSL) or 1000 ft above obstacles, whichever the higher. As
helicopters approaching offshore installations must make the final approach
substantially into wind, the approach could be from any direction. The
obstacle-free zone must, therefore, extend throughout 360° around the
installation to prevent restrictions being placed on the direction of low visibility
approaches and departures. Additionally, during the approach, all radar
contacts have to be avoided by at least 1 NM which could interfere with the
necessary stable approach path if manoeuvring is required. The approach
sequence and descent below 1500 ft routinely commences from about 8 NM
downwind of the destination installation and the final approach starts at
around 5–6 NM and 1000–1500 ft. The helicopter descends to a minimum
descent height (at least 200 ft by day and 300 ft at night), which is commonly
achieved within 2 NM of the helideck having descended on a ‘glide path’ of
between 3–4°. Thereafter, it flies level at that height towards the Missed
Approach Point (MAPt). As the helicopter approaches the MAPt, a minimum
of 0.75 NM from the offshore destination, the pilot must decide whether or not
he has the required the necessary visual references to proceed to land or, if
not, conduct a go-around following a missed approach procedure.
3. Go-Around and Missed Approach Procedure (MAP). Upon initiating a goaround, the pilot will follow a MAP whereby the helicopter is either turned
away from the destination structure by up to 45° and climbs, or climbs
straight ahead depending on the procedure being used. The anticipated rate
of climb during the missed approach phase is based upon one engine
inoperative performance criteria and could be quite shallow (1–2°). For
obvious safety reasons, a go-around involving a climb from the minimum
descent height needs to be conducted in an area free of obstructions as this
procedure assures safe avoidance of the destination structure.
4. Departure Procedure. On departure from an offshore installation the aircraft
will be climbed vertically over the deck to a height determined by its
performance criteria and is committed to the take off once a nose down
attitude is adopted. If during this phase an engine failure is experienced then
the anticipated rate of climb will be the same as described above for the
MAP; however, the climb could start from as low as 35 ft above sea level
dependent on deck height. The distance to climb to a safe altitude by which
either a turn can be carried out, or straight ahead, to reach separation from
obstacles will be dependent on aircraft one engine inoperative performance
criteria. The aircraft can be up to 10º either side of the departure heading and
the radius of any turn carried out can be up to 1000 m.

February 16

Page 45

CAP 764

3.32.

Chapter 3: Safeguarding considerations

In summary, obstacles within 9 NM of an offshore destination would potentially
impact upon the feasibility to conduct some helicopter operations (namely, low
visibility or missed approach procedures) at the associated site. Owing to the
obstruction avoidance criteria, inappropriately located wind turbines could delay
the descent of a helicopter on approach such that the required rate of descent (at
low level) would be excessive and impair the ability of a pilot to safely descend to
200/300 ft by the appropriate point of the approach (2 NM). If the zone is
compromised by an obstruction, it should be appreciated that routine low visibility
flight operations to an installation may be impaired with subsequent
consequences for the platform operator or drilling unit charterer. One such
consequence could be that the integrity of offshore platform or drilling unit safety
cases, where emergency procedures are predicated on the use of helicopters to
evacuate the installation, is threatened. Additionally, helicopter operations to
wind farms may impact on oil and gas operations. It is therefore essential that
the installation operators, helicopter operators and other interested parties are
engaged in the consultation process.

Helicopter Main Routes (HMR)
3.33.

HMRs, as defined in the UK AIP, have been in use over the North Sea and in
Morecambe Bay for many years. Whilst such routes have no lateral dimensions
(only route centre-lines are charted) they provide a network of offshore routes
utilised by civilian helicopters. Wind turbine developments could impact
significantly on operations associated with HMRs: the effect will depend on the
degree of proliferation, and so a small number of individual turbines should cause
minimal effect. However, a large number of turbines beneath an HMR could
result in significant difficulties by forcing the aircraft to fly higher in order to
maintain a safe vertical separation from wind turbines. The ability of a helicopter
to fly higher would be dependent upon the 0° isotherm (icing level); this might
preclude the aircraft from operating on days of low cloud base if the 0º isotherm
was at 2000 ft or below as the aircraft must be able to descend to a clear area
below cloud and with a positive temperature to safely de-ice if necessary.

3.34.

There should be no obstacles within 2 NM either side of HMRs but where
planned should be consulted upon with the helicopter operators and ANSP. The
2 NM distance is based upon: operational experience; the accuracy of navigation
systems; and, importantly, practicality. Such a distance (2 NM) would provide
time and space for helicopter pilots to descend safely to an operating height
below the icing level. For the purpose of transiting wind turbine developments
under Visual Flight Rules, corridors may be established that are no less than 1
NM wide. Additionally, helicopters (like all aircraft), are required by Commission
Implementing Regulation (EU) No 932/2012 (the Standardised Rules of the Air
Regulation) to avoid persons, vessels, vehicles and structures by a minimum
distance of 500 ft; this applies equally to the avoidance of wind turbines and any
other structure.
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Notwithstanding the above, low level coverage is of particular importance in the
provision of full ATS to offshore helicopter operators, and ANSPs will need to
give careful consideration to any proposed development that impact on the
supporting PSR feed. Moreover, dependent on the level and type of service
provided prior to the installation of wind turbines, it may prove necessary to
maintain a buffer greater than 2 NM from HMRs in order to maintain the previous
service provision by an ATS provider or ANSP. Further guidance is available
from SARG.

Facilitation of helicopter support to offshore installations
3.36.

In order to facilitate construction or maintenance flights within the boundaries of
wind turbine developments, consideration should be given to the use of flight
corridors being built into the development layout plans. Such corridors should be
oriented and their width designed in consultation with the helicopter operators,
given that it will be governed by the VFR performance of the aircraft in use. The
layout of the turbines may also need to consider the requirements of the MCA
with regards to SAR within the field.

Military requirement for Infra-Red (IR) lighting
3.37.

Low flying is a vital element of military operations in areas of conflict, and a large
proportion of the flying will be undertaken at night. Low flying training across the
UK can take place as low as 100 ft for fast jet aircraft in Tactical Training Areas,
and 250 ft in Low Flying Areas. Helicopters fly tactically down to 50 ft and
routinely down to100 ft during training sorties in all areas.

3.38.

The MoD have recently published Obstruction Lighting Guidance which is also
available via the Aviation and Radar page on the RenewablesUK Website. The
majority of night time flying by MoD aircraft is undertaken by crews equipped with
NVGs; therefore IR vertical obstruction lights will be suitable in most occasions.

3.39.

An application for onshore wind turbines will receive notification from DIO
indicating whether IR lights will be suitable. In some cases a combination IR / red
lighting will be required, for example geographical choke points or to denote the
extremities of a larger wind farm.

3.40.

Careful attention needs to be taken to ensure that the IR light chosen by the wind
developer meets the MoD’s requirements, as some IR (Light Emitting Diode)
lights are not compatible with military NVGs.

3.41.

Requests for clarification should be addressed to the DIO. Contact details are
included in Appendix B.
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Parachute drop zones
3.42.

Parachutists drop from heights up to 15,000 ft AGL within a published Drop Zone
(DZ), normally out to a minimum of 1.5 NM/2.8 km radius from the centre of the
Parachute Landing Area (PLA).

3.43.

Hazards to PLAs are categorized as:
1. Special Hazard. A hazard which could constitute a special risk to parachutists
and if parachutists were to come into contact with may result in serious or
fatal injury" e.g. stretches of open water, deep rivers, electricity power lines,
wind turbines of a height greater than 15m to blade tip at its highest point,
densely built up areas, cliffs and quarries.
2. Major Hazard. Obstacles, either natural or artificial, which because of their
size may be difficult to avoid and which, if struck by a parachutist, may result
in injury; i.e. large hangars, buildings, woods etc.;
3. Minor Hazard. Any object, either natural or artificial, which should be easily
avoided but which if struck by a parachutist may result in injury; i.e. hedges,
fences, ditches etc.).

3.44.

CAP 660 (Parachuting) refers.

3.45.

Wind turbines pose a special risk to parachutists and if parachutists were to
come into contact with may result in serious or fatal injury; those over 15 m high
are considered by the British Parachute Association (BPA) to be a Special
Hazard. Wind turbines of 15 m or below are considered Major Hazards.

3.46.

PLAs to be used by all designations of parachutists should provide a large open
space of reasonably level ground, which can contain a circle of 250 m radius free
from Major Hazards and largely free from Minor Hazards. These PLAs should be
bordered on at least three sides by suitable overshoot areas, where parachutists
may land if they are unable to land on the PLA: these overshoot areas should be
free from Special Hazards and largely free of Major Hazards.

3.47.

Wind turbines over 15 m high (50 feet) are considered a rotating special hazard
and as such if located within the designated DZ would likely result in restrictions
being placed upon any parachute activity within that DZ.

3.48.

It is worthy of note that any obstacle over 300 ft (91.4 m) in height is no longer
considered by the BPA to be just a ground obstacle to parachutists, but also an
air obstacle, given that it protrudes into airspace within which parachutists
(particularly in an emergency situation) may not yet have taken control of their
canopies, and so could result in an aerial collision.
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Very light aircraft
3.49.

February 16

Due to the potential for sudden loss of lift within areas of turbulence, very light
aircraft are operated away from areas of known turbulence or only in areas where
turbulence is consistent and predictable (such as hill sites used by hanggliding/paragliding clubs). Introducing a wind turbine to a location that is
frequented by very light aircraft may result in that location becoming unviable or
less attractive to visiting pilots if the turbine generates turbulence that may
exceed the aircraft’s operating limits.
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Wind turbine development planning process

Pre-planning and consultation
4.1.

The weight of relevant knowledge accrued by wind turbine developers and
ANSPs over the past decade has been substantial: issues are better understood,
and proper procedures for effective consultation are in place. Developers are
required to undertake their own pre- planning assessment of potential civil
aviation related issues. It should also be noted that NATS, the MoD and certain
airports also offer pre-planning services. Table 1 provides an overview of
considerations, and the following paragraphs detail what developers will need to
consider, conducting associated consultations as appropriate.

Table 1: Overview of consultation considerations
CNS Facilities
Aerodrome

(Consultation
required with

aerodrome
licensee/manager)


En Route

(Consultation
required with MoD 
and NERL)


Safeguard PSR and
SSR
Safeguard Approach
Aids
Safeguard Navigation
Beacons

Obstacle Considerations





Safeguard VHF
Safeguard PSR and
SSR
Safeguard Navigation
Beacons
Safeguard VHF







Offshore
(Consultation
February 16



OLS
Impact on procedures
Need for lighting to aid night time
conspicuity
Anemometer masts

Safeguard PSR and
SSR

>300 ft/91 m Chart and entry to AIP
>150 m (492 ft) Lighting in
accordance with article 219 of ANO
(2009)
Marking of turbine (upper 2/3 white in
accordance with ICAO guidance)
Potential for additional lighting
requirements where turbines may be
considered as a significant hazard to
air users




Anemometer masts
Emergency Service ASUs and HEMS
(including MCA in remote areas)



Offshore Lighting in accordance with
article 220 of ANO (2009) and CAP
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CNS Facilities
required with MoD 
NERL and MCA)


Safeguard Navigation
Beacons
Safeguard VHF

Obstacle Considerations
764





4.2.

HMR
Operations around oil and gas
platforms
Anemometer masts
Search and Rescue requirements

Aerodromes. Whilst not definitive, it should be anticipated that any wind turbine
development within the following criteria 32 might have an impact upon civil
aerodrome33 - related operations:
1. Unless otherwise specified by the aerodrome or indicated on the
aerodrome’s published wind turbine consultation map, within 30 km of an
aerodrome with a surveillance radar facility. The distance can be far greater
than 30 km depending upon a number of factors including the type and
coverage of the radar and the particular operation at the aerodrome;
2. Within airspace coincidental with any published Instrument Flight Procedure
(IFP) to take into account the aerodrome’s requirement to protect its IFPs;
3. Within 17 km of a non-radar equipped licensed34 aerodrome with a runway of
1100 m or more;
4. Within 5 km of a non-radar equipped licensed aerodrome with a runway of
less than 1100 m;
5. Within 4 km of a non-radar equipped unlicensed aerodrome with a runway of
more than 800 m;
6. Within 3 km of a non-radar equipped unlicensed aerodrome with a runway of
less than 800 m.

32

Aerodrome criteria are generically based upon the safeguarding requirements and guidance contained in
Regulation EC 139 of 2014, CAP 168 and CAP 793 (both current and historical). The ranges quoted are
for guidance only. If proposed developments lie marginally outside the ranges highlighted, but
nevertheless in close proximity to other developments, developers are advised to consider the potential
proliferation issues. The object of any pre-planning process is to identify all possible aviation concerns to
the developer at an early stage and as such, the assessment should err on the side of caution.

33

In this context the term ‘aerodrome’ includes any site used regularly by aircraft (including helicopters and
gliders) for take-off and landing. The CAA-sponsored, NATS-produced VFR charts depict all such sites
known to the CAA, although effects on uncharted aerodromes must still be considered.

34

Licensed in accordance with Part 27 of ANO (2009) as amended.
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4.3.

The figures above are for initial guidance purposes only and do not represent
definitive ranges beyond which all wind turbine developments will be approved or
within which they will always be objected to. These ranges are intended as a
prompt for further discussion between developers and aviation stakeholders in
the absence of any other published criteria.

4.4.

Many modern gliders have a glide ratio of at least 50:1 and the most modern
gliders can exceed that, with further progress expected in future. Developments
of wind turbines within 10 km of a gliding site or where the maximum height of the
structure is within a 50:1 angle of a gliding site will present additional
considerations beyond those associated with powered aircraft. Therefore,
notwithstanding the CAA recommended distances quoted above, the British
Gliding Association (BGA) requests that relevant gliding sites and the BGA are
consulted where proposed developments are within 10 km of any charted glider
launch site.

4.5.

Aerodrome operators should address physical safeguarding issues in
accordance with the guidance contained within relevant EASA documentation,
CAP 168 and CAP 738 as applicable. Operators of unlicensed aerodromes
should refer to CAPs 793 and 738 as applicable and are strongly advised to
engage with their LPA to ensure that their activities and requirements are well
understood. At the very least, unlicensed aerodromes should subscribe to their
LPA’s Weekly Planning List, which will provide them with information on all
planning applications – including wind turbines and anemometer masts – and
therefore provide a mechanism for effective self-briefing for their associated
pilots.

4.6.

Non-aerodrome related activity. Developers should also consider the potential for
wind turbines to impact upon known general aviation activity that are annotated
on CAA-sponsored, NATS-produced VFR charts, but which are not related to a
recognised or single aerodrome (for example, charted fee-fall parachute DZ and
hang/ para-gliding winch launch sites). Typically, developers will need to engage
direct with relevant aviation operators where a development would be within 3 km
of any such site.

4.7.

NATS. There may be issues related to en route CNS facilities. Accordingly,
details of any proposal need to be considered by NATS. Developers need to
undertake related consultation as appropriate as NATS will be consulted by the
LPAs. NATS Windfarm web pages provide support.

4.8.

Lighting and marking. There might be a need to install aviation warning lighting to
some or all of the turbines if increased conspicuity is deemed necessary.
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Charting. In terms of obstacle charting requirements in the UK, a threshold exists
at 300 ft (91.4m)35
1. Structures with a maximum height of 300 ft (91.4m) above ground level or
higher:
a) There is an ICAO Annex 15 requirement for all obstacles (temporary or
otherwise) over 300 ft (91.4m) AGL to be promulgated in the UK AIP and
charted on civil aviation charts. Accordingly, any such structure is required
to be notified to the Defence Geographic Centre (DGC) who provides the
source of obstacle data, published in the UK AIP at ENR 5.4 no later than
10 weeks prior to construction. Information provided should include the
type of structure and name of location, an accurate location of the
structure(s) in WGS 84 latitude and longitude (degrees, minutes and 1/100
second), an accurate maximum height AMSL/AGL, the lighting status of the
turbines and date for the completion of construction. In addition, the
developer should also provide the maximum height of any construction
equipment required to build the turbines. Removal of turbines is also
required to be notified and expected date of removal. The DGC prefer
notifications to be submitted electronically: mail to dvof@mod.uk.
b) In order to ensure that aviation stakeholders are aware of the turbines while
aviation charts are in the process of being updated, developments should
also be notified through the means of a NOTAM. To arrange an associated
NOTAM, a developer should contact CAA Airspace Regulation36
(AROps@caa.co.uk / 0207 453 6599) no later than 14 days prior to the
commencement of construction with the same information as required by
the DGC. Of note, if the obstacle falls within an Aerodrome Traffic Zone or
Military Aerodrome Traffic Zone, it is the responsibility of that aerodrome to
issue the NOTAM.
2. Structures with a maximum height below 300 ft (91.4m) above ground level.
In the interest of Aviation Safety, the CAA also requests that any
feature/structure 70 ft (21.3m) in height, or greater, above ground level is
also reported to the DGC. It should be noted that NOTAMs would not
routinely be required for structures under 300 ft (91.4m) unless specifically
requested by an aviation stakeholder.

4.10.

Emergency ASUs. For completeness it would also be sensible to establish the
related viewpoint of local emergency ASUs. This is because of the unique nature
of their operations in respect of operating altitudes and potentially unusual

35

The effective height of a Wind Turbine is the maximum height to blade tip.

36

Previously named Airspace Utilisation with the email address AUSOps@caa.co.uk. The AROps email
address should now be used for all correspondence and NOTAM requests.
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landing sites. In addition, The MCA is responsible for the provision of SAR
services onshore and offshore. It is recommended that the MCA is consulted on
all offshore developments and one of the factors that it will consider is the
implications of a development on SAR operations (with surface craft and
helicopters). Further information is available in Chapter 2.
4.11.

Cumulative effect. The growth in the number of wind turbine developments
(either under consideration, in planning, under construction, or operational), is
significant. It is possible that the cumulative effect of a number of wind turbine
developments in any particular area might potentially result in difficulties for
aviation that a single development would not have generated. See also Chapter
2.

4.12.

Cross-boundary. In order to delineate responsibility for the provision of flight
information services to aircraft, airspace is divided up into internationally
recognised Flight Information Regions (FIRs). Airspace in the UK is divided into
the London and Scottish FIRs which together form the UK FIR. Coordinates for
these boundaries are listed in the UK Aeronautical Information Publication
Section ENR 2.1. Offshore developments have the potential to straddle these
boundaries, one example being the consented East Anglia ONE development,
part of which is in the Dutch FIR. Airspace outside the UK FIR is the
responsibility of other European aviation authorities, whose regulations may differ
from those that apply in the UK. Accordingly, wind turbine developers should
contact the CAA for specific guidance in all instances where developments are
likely to approach the limits of the UK FIR.

Formal planning
4.13.

Regardless of whether voluntary pre-planning has been undertaken, all
proposals for wind turbine developments must eventually move into a formal
approval process either through the Electricity Act 1989, the Planning Act 2008,
or through the Town and Country Planning Acts37 . The process is outlined in the
subsequent paragraphs, although these guidelines do not purport to be a
comprehensive guide to planning procedures.

England and Wales
4.14.

37

In England, LPAs currently handle consent applications for land-based
generating stations with a capacity up to 50 MW in accordance with the polices
set out in the National Planning Policy Framework (NPPF) and following the
procedure set out in the Town and Country Planning Act 1990. The Planning Act
2008 sets out thresholds above which certain types of infrastructure development

Taken to include the Town and Country Planning Act 1990 and Town and Country Planning Act (Scotland)
1997.
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are considered to be nationally significant. Currently, land-based electricity
generating stations with a capacity over 50MW and offshore generating stations
with a capacity above 100MW are classified as Nationally Significant
Infrastructure Projects (NSIPs), however, it is the Government’s published
intention to amend legislation so that all applications for onshore wind energy
developments are handled by local planning authorities38. Any developer wishing
to construct an NSIP must first apply for a type of consent known as
‘development consent’. For such projects, the Planning Inspectorate examines
the application and will make a recommendation to the relevant Secretary of
State, who will determine the application. In Wales, onshore applications over 50
MW and offshore applications over 100MW are currently decided by the relevant
UK Secretary of State following the recommendation of the Planning
Inspectorate. Applications for developments under 50 MW are dealt with by the
relevant LPA under the Town and Country Planning Legislation (Wales). The
Welsh Government has published planning advice on renewable energy in the
form of Technical Advice Note (TAN) 8 and in the Planning (Wales) Act 2015. In
addition, the UK Government has expressed the intent to devolve powers to
Welsh Ministers for the consenting of energy schemes both onshore and offshore
of up to 350 megawatts capacity39.

Scotland
4.15.

In Scotland, there is currently a similar division of responsibility. Applications for
onshore stations of a capacity up to 50 MW are made to the relevant LPA under
the Town and Country Planning Act (Scotland). Onshore developments with a
capacity greater than 50 MW require consent from the Scottish Government.
These applications are handled on behalf of the Scottish Ministers by the Energy
Consents Unit (ECU) under Section 36 of the Electricity Act (1989). In Scotland,
applications for marine energy (including offshore wind) are made to Marine
Scotland.

Northern Ireland
4.16.

Previously in Northern Ireland, the Planning Service (an Agency within the
Department of the Environment), handled all proposals for land-based generating
stations irrespective of capacity. From 1 April 2015, the responsibility for
planning has been shared between 11 new councils and the Department of the
Environment. Applications will be classified as either ‘local’, ‘major’ or being of
‘regional significance’. Criteria for assessing the classification of developments
are contained within The Planning (Development Management) Regulations
(Northern Ireland) 2015. An application deemed to be of regional significance

38

Dept of Communities and Local Government online guidance on Renewable and Low Carbon Energy dated
18 June 15.

39

The Queens Speech 27 May 2015 - contained within the proposed Wales Bill.
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must be made to, and will be determined by, the Department of the Environment.
Councils will be responsible for determining major and local development
applications. In Northern Ireland, offshore wind farm proposals are the
responsibility of the Department of Enterprise, Trade and Investment.

Micro wind turbines
4.17.

The legislation to allow permitted development rights for householders to install
MWTs on their premises came into force on 1 December 2011. Details of the
order can be found in Class H and I of Part 14 in Schedule 2 of The Town and
Country Planning (General Permitted Development) (England) Order 2015. The
same legislation came into force in Wales on 22 May 2012. The legislation
applies to both building mounted and free standing turbines that do not exceed
15 metres and 11.1 metres above the ground respectively. The Planning Portal
hosts the Domestic Wind Turbine Safeguarding Land Tool, which establishes
whether or not a proposed wind turbine will be located on safeguarded land. If
the proposed turbine is not on safeguarded land it has successfully met one of
the requirements of being eligible for permitted development. All turbines that do
not meet the above requirements are currently processed in a manner relevant to
all other scales of wind turbine development.

CAA involvement
4.18.

Currently, the CAA can provide the following input to formal planning
submissions for wind turbine developments:
1. Identification of aviation stakeholders that would potentially be affected;
2. Reviewing the aviation section of the Environmental Statement for accuracy
and completeness;
3. Consideration of regulatory requirements;
4. Consideration of whether all other aviation issues known to the CAA have
been taken into account (including other potential developments).

4.19.

It should be noted that the CAA is currently only a statutory consultee for onshore
developments in excess of 50MW and for offshore developments in excess of
100MW. Responses to other planning submissions will be made, resource
permitting.

Promulgation of wind turbine developments
4.20.
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The need to promulgate the existence of tall structures that might constitute a
significant aviation obstruction is self-evident. LPAs routinely advise the DGC of
also report such information to DGC. Through the updated promulgation of a
database document, the SARG Aeronautical Charts and Data section is advised
of all such developments and update aviation charts accordingly. All structures
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(including wind turbines and anemometer masts) in excess of 300 ft in height are
depicted on charts and details of each wind turbine are promulgated in the UK
AIP, ENR 5.4 (CAP 32) 9.2. By exception, structures less than 300 ft high may be
promulgated for civil aviation en-route purposes if their presence is deemed to be
of navigational significance.

Call-ins and inquiries
Call ins
4.21.

Whilst the aviation industry has no powers of veto, there is a legal obligation
placed upon LPAs to give warning if they are minded to grant planning
permission against advice given by a statutory safeguarding consultee
(ODPM/DfT/ NAFW Circular 1/2003 and Scottish Executive Circular 2/2003
refer). This process offers an opportunity for the CAA to establish whether a
solution is apparent or, if it fails to resolve the issue, to refer the matter for a
decision by central Government. This procedure is always a last resort, as it is
anticipated that communication and cooperation can obviate the need for it.

Inquiries
4.22.

In the event that a planning application is referred to a planning inquiry, the CAA
may be requested by the LPA to provide expert witness evidence. This may be
by providing written statements or by attendance at the Inquiry.

Consistency, accuracy and use of consultants
4.23.

When aviation stakeholders are consulted over wind turbine developments, either
at the pre-planning stage or once the formal planning application process has
begun, it is critical that the responses made are consistent, factually accurate and
cover all relevant aspects. It should be noted that these responses may be
subject to challenge and CAA is often asked to provide an impartial regulatory
perspective on what has been submitted.

4.24.

In submitting a wind turbine development proposal, developers will regularly
employ subject matter experts in the form of consultants to prepare reports to
identify potential issues and address any issues raised by aviation stakeholders.
This may be in the pre-application stage or to seek to address aviation concerns
following aviation objections. In addition, as part of the formal process,
developers are often required to submit an Environmental Impact Assessment
which will include an assessment of aviation issues and mitigations, often based
on supporting reports commissioned by the developers. If asked for comment,
CAA will request that LPAs pursue any assertions or statements made in respect
of aviation with the appropriate aviation stakeholder, developer or consultant.
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CAA provision of advice
4.25.

The CAA is often approached for comment and advice concerning the validity of
objections raised or the suitability of mitigations proposed. However, it is
incumbent upon the developer to liaise with the appropriate aviation stakeholder
to discuss – and hopefully resolve or mitigate – aviation related concerns without
requiring further CAA input. However, if these discussions break down or an
impasse is reached, the CAA can be asked to provide objective comment. It must
be remembered that the CAA has no powers to either prevent wind turbine
developments going ahead or to require that an aviation stakeholder remove
their objection. Nevertheless, by involving the CAA at an appropriate stage, it is
hoped that some form of agreement can be reached that prevents the need for
costly Planning Inquiries that feature aviation as a key issue.

4.26.

Of further note is that as the UK's independent civil aviation regulator of, the CAA
will not typically provide comment on MoD objections or arguments unless such
comments have been requested by the MoD. However, in circumstances where
there is a mixture of civil and military objections and where it is appropriate to do
so, the CAA could facilitate discussions between all the parties (including the
MoD).
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APPENDIX A

DECC Governance and meeting structure

A1

In addition to work to improve the processes of consultation and assessment,
there is a substantial amount of other activity going on to identify, develop and
implement solutions to the potential impacts that wind turbines can have on radar
systems. It was recognised that it would be beneficial to draw this work together
within a single plan in order to have a coordinated approach to finding solutions
to the wind turbine – radar issue. Therefore, together with stakeholders in the
aviation and wind development sectors, DECC and several partners jointly
developed an Aviation Plan to move work forward so that wind turbine
developments could be developed while, at the same time, the maintenance of
national security and the continued safe operation of our aviation environment
were ensured. The structure and principles of the Aviation Plan were endorsed
by the Wind Energy, Defence and Civil Aviation Interests Working Group in
March 2008.

A2

The overall aim of the Aviation Plan is to provide an evolving suite of generic
mitigation solutions to which wind turbine developers and their aviation
stakeholders can turn when discussing the best potential solutions for any
particular wind proposal. The development of this suite of generic solutions is an
on-going process and builds on a number of solutions that are already available
to wind turbine developers.

A3

The governance of the Aviation Plan is the responsibility of an Aviation
Management Board (AMB), which in turn is supported by a technical-level
Aviation Advisory Panel (AAP). RenewableUK have taken on the responsibility of
establishing an industry funding mechanism that will part- support, financially, the
work-streams within the Plan, which is managed by the Fund Management
Board. All meetings sit quarterly.
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40

The value of the Aviation Plan as a tool for enabling the development of
mitigation solutions has been recognised by key stakeholders that have an
interest in radar systems and wind turbine developments. To ensure the success
of the plan, a number of these have agreed to sign off a second Memorandum of
Understanding40 to commit to the full implementation of the Aviation Plan and its
approach to ensuring the timely and effective delivery of solutions to reduce the
effect of wind turbines on aviation interests.

https://www.gov.uk/government/publications/wind-turbines-and-aviation-radar-mitigation-issuesmemorandum-of-understanding-2011-update
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APPENDIX B

Contact Information

CAA Contacts
CAA Windfarms
Windfarms
Infrastructure
Safety and Airspace Regulation Group
CAA House
45-59 Kingsway
London
WC2B 6TE
Tel: 020 7453 6534
http://www.caa.co.uk/Safety-Initiatives-and-Resources/Safetyprojects/Windfarms/Windfarms/
windfarms@caa.co.uk

CAA Aerodromes
For information on aerodrome licensing criteria, obstacle limitation surfaces and call-in
procedures, contact:
Civil Aviation Authority
Aerodromes Standards Department
Safety and Airspace Regulation Group
Aviation House
Gatwick Airport South
West Sussex
RH6 0YR
CAAAerodromeStandardsDepartment@caa.co.uk
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CAA Air Traffic Standards
Where a service provider has to update the safety documentation for a service as a result
of a wind turbine development, then they should follow standard practice and contact their
regional inspector for approval as necessary. Contact details are below:
CAA En-Route Regulation
Safety and Airspace Regulation Group Aviation House – 2W
Gatwick Airport South
West Sussex
RH6 0YR
Tel: (+44) (0)1293 573060, Fax: (+44) (0)1293 573974
ats.enquiries@caa.co.uk (mark to ‘En-Route Regulation’)

CAA Southern Regional Office (Gatwick)
Regional Manager ATS Safety Regulation (Southern Region)
Air Traffic Standards Division
Safety and Airspace Regulation Group
Civil Aviation Authority
Aviation House
Gatwick Airport South
West Sussex
RH6 0YR
Tel (+44) (0) 1293 573330, Fax: (+44) (0) 1293 573974
ats.southern.regional.office@caa.co.uk

CAA Northern Regional Office (Stirling)
Regional Manager ATS Safety Regulation (Northern Region)
Air Traffic Standards Division
Safety and Airspace Regulation Group
Civil Aviation Authority
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First Floor, Kings Park House
Laurelhill Business Park
Stirling
Scotland
FK8 9JQ
Tel: (+44) (0) 1786 457400
ats.northern.regional.office@caa.co.uk

ATCO Training and Area Control Centres
Enquiries about ATS at Area Control Centres and air traffic controller training
establishments should be addressed to:
En Route and College Regulation
Air Traffic Standards
Civil Aviation Authority
Safety and Airspace Regulation Group
Civil Aviation Authority
Aviation House
Gatwick Airport South
West Sussex
RH6 0YR
Tel: (+44) (0) 1293 573259
Fax: (+44) (0) 1293 573974

Other Contacts
The Airport Operators’ Association
3 Birdcage Walk
London SW1H 9JJ
www.aoa.org.uk
Tel: (+44) (0) 20 7799 3171
February 16
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General Aviation Awareness Council
RAeS House
4 Hamilton Place
London
W1J 7BQ
www.gaac.org.uk
Tel: 020 7670 4501
Fax: 020 7670 4309

British Gliding Association Limited
8 Merus Court
Meridian Business Park
Leicester
LE19 1RJ
Tel: +44 (0) 116 289 2956
Fax: +44 (0) 116 289 5025
office@gliding.co.uk

British Parachuting Association
Wharf Way
Glen Parva
Leicester
LE2 9TF
www.bpa.org.uk
Tel: +44 (0)116 278 5271
Fax: +44 (0)116 247 7662
skydive@bpa.org.uk

February 16

Page 64

CAP 764

Appendix B: Contact Information

Defence Geographic Centre
UK DVOF & Powerlines
Air Information Section
Defence Geographic Centre
Elmwood Avenue
Feltham
Middlesex
TW13 7AH
Tel: (+44) (0) 208 818 2702
DVOF@mod.uk

Department for Environment, Food and Rural Affairs
Nobel House
17 Smith Square
London
SW1P 3JR
https://www.gov.uk/government/organisations/department-for-environment-food-ruralaffairs

Department of Energy and Climate Change
Kieran Power
3 Whitehall Place
London
SW1A 2AW
Tel: 0300 068 6189
www.decc.gov.uk
kieran.power@decc.gsi.gov.uk
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Department for Transport
Great Minster House
76 Marsham Street
London
SW1P 4DR
https://www.gov.uk/government/organisations/department-for-transport

Maritime and Coastguard Agency
For general enquiries:
SAR Operations Officer
HM Coastguard
Maritime and Coastguard Agency
Southampton
UK
Tel: (023) 8032 9332
Fax: (023) 8032 9488
https://www.gov.uk/government/organisations/maritime-and-coastguard-agency
Roly.McKie@mcga.gov.uk

For Maritime lighting requirements:
MCA Navigation Safety Branch,
HM Coastguard
Maritime and Coastguard Agency
Southampton
UK
Tel: (023) 8032 9523
Fax: (023) 8032 9488
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National Police Air Service (England and Wales)
NPAS HQ
Head of Estates and Infrastructure
West Yorkshire Police
Laburnum Road
Wakefield
West Yorkshire
WF1 3QP
Tel: 01924 292520
npas.obstructions@npas.pnn.police.uk
http://www.npas.police.uk/

Ministry of Defence – Defence Infrastructure Organisation (formerly Defence
Estates)
Kingston Road
Sutton Coldfield
West Midlands
B75 7RL
0121 311 3847
dio-safeguarding-wind@mod.uk
www.mod.uk/DIO

NATS Safeguarding
NATS Corporate and Technical Centre
4000-4200 Parkway
Whiteley
Hants
PO15 7FL
NATSSafeguarding@nats.co.uk
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National Assembly for Wales
Planning Division
Cathays Park
Cardiff
CF10 3NQ
0300 0603300 or 0845 010 3300
Planning.division@wales.gsi.gov.uk
http://gov.wales/topics/planning/?lang=en

DOE Northern Ireland Planning
DOE Planning
Causeway Exchange
1-7 Bedford Street
19-25 Great Victoria Street
Belfast
BT2 7EG
www.planningni.gov.uk

Department for Communities and Local Government
Eland House
Bressenden Place
London
SW1E 5DU
https://www.gov.uk/government/organisations/department-for-communities-and-localgovernmentw
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Office of Gas and Electricity Markets (OFGEM)
9 Millbank
London
SW1P 3GE
70 West Regent Street
Regents Court
Glasgow
G2 2QZ
https://www.ofgem.gov.uk/

RenewableUK
Greencoat House
Francis Street
London
SW1P 1DH
http://www.renewableuk.com/

Scottish Executive
Energy Consents Unit
4th Floor
5 Atlantic Quay
150 Broomielaw
Glasgow
G2 8LU
econsentsadmin@scotland.gsi.gov.uk
http://www.energyconsents.scot/
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Wind Energy and Aviation Safety, Fatalities
windaction.org/posts/46562-wind-energy-and-aviation-safety-fatalities
Lisa Linowes - April 4, 2017 Safety Injury
USA

Earlier this year, a single engine plane collided with a wind turbine in Germany killing the
pilot and shattering the aircraft. The appalling tragedy was reported as a rare occurrence,
but few realize that in the U.S. alone at least ten people have lost their lives in fatal aviation
accidents involving collisions with U.S. sited wind turbines and meteorological (MET) towers.
The table below lists these accidents, six in all.

Date

Location

Fatality

Activity

Information

Dec 15, 2003

Vansycle,
OR

Yes, 2

Transport
(MET)

NTSB Accident ID
SEA04LA027

May 19, 2005

Ralls, TX

Yes, 1

Ag Spray (MET)

NTSB Accident ID
DFW05LA126

Jan 10, 2011

Oakley, CA

Yes, 1

Ag Spray (MET)

NTSB Accident ID
WPR11LA094

Aug 5, 2013

Balko, OK

Yes, 1

Ag Spray (MET)

NTSB Accident ID
CEN13FA465

Apr 27, 2014

Highmore,
SD

Yes, 4

Transport
(Turbine)

NTSB Accident ID
CEN14FA224

Aug 19, 2016

Ruthton,
MN

Yes, 1

Ag Spray (MET)

NTSB Accident ID
CEN16LA326 [1]

Wind and Collisions
The most widely reported incident occurred the night of April 27, 2014, just ten miles south
of the airport in Highmore, South Dakota. All four passengers, including the pilot, were killed
when their plane struck an operating wind turbine owned by NextEra. According to
the National Transportation Safety Board (NTSB) report, the facility was not marked on
the sectional charts covering the accident location.
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NTSB also reported that the light on the turbine tower was not operational at the time of
the accident, and the outage was not documented in a notice to airmen (NOTAM)[2]. NTSB
investigators opined that “[i]f the pilot observed the lights from the surrounding wind
turbines, it is possible that he perceived a break in the light string between the wind
turbines as an obstacle-free zone.”
The other five incidents involved collisions with wind project meteorological (MET) towers.
MET towers are erected at proposed wind energy sites for assessing wind speed and
direction. The towers, made from galvanized tubing 6-8 inches in diameter and secured with
guy wires, can be erected in a matter of hours and, in many cases, without notice to the
local aviation community. Their rapid deployment means the navigable airspace of an area
could quickly become hazardous for low-flying aircraft. Generally, the towers stand under
200-feet, thus below the threshold for requiring FAA notification, are unlit and usually
devoid of any markings, so they are difficult to see.
In the three fatalities from 2003, 2005, and 2011, final NTSB reports cited the unmarked
towers and the inability of the pilot to see the towers as the probable causes for the
accidents. In the 2013 fatality, the MET tower was marked but sun glare impaired the pilot’s
ability to avoid the tower.
NTSB Recommendations and FAA Delays
The NTSB is well aware of the hazards these towers pose. On May 15, 2013, the agency filed
the following safety recommendations with the FAA related to MET tower aviation risks: [3]
Amend 14 [CFR] Part 77 to require that all [METs] be registered, marked, and—
where feasible—lighted.
Create and maintain a publicly accessible national database for the required
registration of all [METs].
The FAA delayed acting on its MET-tower safety recommendations claiming limited
resources and competing priorities so it wasn’t until December 2015, [4] before updated
rules for marking MET towers were released. Still, the FAA stopped short of mandating
them. Eight months later (August 2016), a 6th fatality occurred when a pilot collided with an
unmarked MET tower in Minnesota.
Following FAA’s delays, Congress acted by passing the “FAA Extension, Safety, and Security
Act of 2016,” which mandates that towers between 50 and 200-feet having an above-ground
base of 10-feet or less in diameter be marked. Specific provisions in the bill explain the types
and location of towers for which the law applies. The FAA is again tasked with creating rules
to implement the regulation [5] but with a deadline of July 2017.
Encroachment and Fatal Risks
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Other aviation fatalities have happened involving wind turbines but without direct collisions
and where blame was attributed to the pilot. One such incident occurred on February 8,
2008 when Philip Ray Edgington, an experienced American Airlines pilot, was flying his
vintage Cessna 140 airplane near Grand Meadow, Minnesota, at an elevation between 300
and 600 feet above ground level (agl).
On that fatal day, Mr. Edgington came upon an array of 400-foot tall turbines, whereupon
“the airplane made a 90-degree course change, which was followed by a figure-8 turn at
varying altitudes between 800 and 1,500 feet agl.” The NTSB reported that the craft
“impacted terrain in a nose-low, left-wing-down attitude. The 300-foot-long debris path and
fragmentation of the airplane were consistent with a high-speed impact.”
The probable cause of the accident according to the NNTSB was “The pilot’s continued visual
flight into an area of known instrument meteorological conditions in an airplane not
equipped for instrument flight, and his failure to maintain control of the airplane while
maneuvering at low altitude.”
Pilot error may be the strict legal explanation for the accident, but there should be no
question the wind turbines played a role.
Wind turbines and associated MET towers are encroaching on aviation air space, and safety
concerns are growing worldwide. In September 2015, Royal Air Force pilots produced a
catalogue of near misses with wind farms in the United Kingdom. Recreational and lightcraft pilots are also sounding the alarm. According to microlight aircraft instructor Colin
MacKinnon in the UK, millions have been spent “to investigate the impact and guarantee the
safety of commercial aviation” but “very little has been done for the general aviation sector
which is us.” The general aviation sector is the primary user of low-elevation flight space.
Recommendations:
As the Trump Administration undertakes its review of existing agency rules, we recommend
the following actions be considered in order to secure the safety of our airspace for all
aviators.
FAA quickly adopt new rules governing the safe siting of wind MET towers; Mandate
that rules apply immediately to all new and existing MET towers unless specifically
exempted by law;
Mandate full review and update of SkyVector sectional charts to ensure wind turbine
installations and MET towers are correctly represented;
Follow the NTSB recommendation to create and maintain a national database of windrelated towers with full public access;
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Institute periodic review and enforcement to ensure all FAA required turbine safety
equipment including lighting is operating properly. Apply punitive fines for developers
who fail to maintain all safety equipment.
——————
[1] We note that the NTSB preliminary report makes no mention of the met tower, only the
guy wire.
[2] NOTAM: a written notification issued to pilots before a flight, advising them of
circumstances relating to the state of flying.
[3] Special Investigation Report on the Safety of Agricultural Aircraft Operations NTSB/ SIR14/01 PB2014-105983 Notation 8582 Adopted May 7, 2014 (Recommendations were also
filed with the American Wind Energy Association (AWEA), Department of the Interior (DOI),
U.S. Department of Agriculture (USDA), Department of Defense (DOD), 46 states, 5
territories, and the District of Columbia.)
[4] Advisory Circular U.S. Department of Transportation Federal Aviation Administration,
Obstruction Marking and Lighting December 4, 2015, AC No: 70/7460-1L
[5] NAAA Newsletter: Everything You Need to Know About New Tower Marking
Requirements.
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PREFACE
The Kansas Department of Transportation’s (KDOT) Kansas Transportation Research and NewDevelopments (K-TRAN) Research Program funded this research project. It is an ongoing,
cooperative and comprehensive research program addressing transportation needs of the state of
Kansas utilizing academic and research resources from KDOT, Kansas State University and the
University of Kansas. Transportation professionals in KDOT and the universities jointly develop
the projects included in the research program.

NOTICE
The authors and the state of Kansas do not endorse products or manufacturers. Trade and
manufacturers names appear herein solely because they are considered essential to the object of
this report.
This information is available in alternative accessible formats. To obtain an alternative format,
contact the Office of Transportation Information, Kansas Department of Transportation, 700 SW
Harrison, Topeka, Kansas 66603-3754 or phone (785) 296-3585 (Voice) (TDD).

DISCLAIMER
The contents of this report reflect the views of the authors who are responsible for the facts and
accuracy of the data presented herein. The contents do not necessarily reflect the views or the
policies of the state of Kansas. This report does not constitute a standard, specification or
regulation.

iv

Abstract
Wind turbines and wind farms have become popular in the State of Kansas. Some general
aviation pilots have expressed a concern about the turbulence that the spinning blades are
creating. If a wind farm is built near an airport, does this affect the operations in and out of that
airport? Other problems associated with wind farms are their impact on agricultural aviation and
their influence on radar detection of aircraft in the vicinity of a wind farm.
This research project has three objectives:
1. Determine the amount and pattern of the turbulence from a single wind turbine.
2. Determine the amount and pattern of wind turbulence from a wind farm, both in a
horizontal direction and in a vertical direction.
3. This information will result in recommendations concerning the location of wind
farms and their impacts of the safe operation of airports and other aviation
activities.
The results of this project support the findings in the literature search that the turbulence
from a wind turbine can impact operations at a general aviation airport. Two case studies were
used to illustrate the impact of turbulence from a wind turbine on a general aviation airport. This
project analyzed the roll hazard and the crosswind hazard resulting from a wind farm located
near a general aviation airport. The wind turbine wake model is based on a t heoretical helical
vortex model and the decay rate is calculated following the aircraft wake decay rate in the
atmosphere.
The roll hazard analysis showed that for the Rooks County Regional Airport, the potential
roll hazard index is in the high range as far out as 2.84 miles. For the Pratt Regional Airport, the
roll hazard index is in the high range as far out as 1.14 miles. These numbers are based on a gust
wind of 40 mph that is below the turbine brake wind speed of 55 mph. As the results show, the
scenario is different according to the relative locations and orientations of the airport and the
nearby wind farm. Therefore, the analysis has to be performed for each specific regional airport.
The crosswind hazard analysis for the Rooks County Regional Airport showed part of the
airport in the high range even under the mild wind condition at 10 mph. The wind turbine wake
v

increases the crosswind component to more than 12 mph which is considered high risk crosswind
for small general aviation aircraft. For the Pratt Regional Airport, the crosswind hazard is
relatively small under the mild wind condition (10 mph). When there is a gust of 40 mph wind,
the turbine wake-induced crosswind puts the majority of runway areas to high hazard areas at
both of the airports.
It is recommended that additional studies should be performed to draw the proper
correlation between the hazard index developed in this study and the safe operation of aircraft at
low airspeeds and at low flight altitudes operating near or at a general aviation airport.
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Chapter 1: Introduction
Wind turbines and wind farms have become popular in the State of Kansas. Figure 1.1
shows the proposed and existing wind farm projects in Kansas as of February 2013. However,
some general aviation pilots have expressed a concern about the turbulence that the spinning
blades are creating. If a wind farm is built near an airport, does this affect the operations in and
out of that airport? Other problems associated with wind farms are their impact on agricultural
aviation and their influence on radar detection of aircraft in the vicinity of a wind farm.

FIGURE 1.1
Proposed and Existing Wind Projects in Kansas

This research project has three objectives:
1. Determine the amount and pattern of the turbulence from a single wind turbine.
1

2. Determine the amount and pattern of wind turbulence from a wind farm, both in a
horizontal direction and in a vertical direction.
3. This information will result in recommendations concerning the location of wind
farms and their impacts of the safe operation of airports and other aviation
activities.
There were five tasks in this project:
1. Determine the amount and pattern of the turbulence from a single wind turbine.
2. Determine the amount and pattern of wind turbulence from a wind farm.
3. Locate the existing and planned wind farms in the State of Kansas.
4. Locate the existing general aviation airports and their proximity to existing and
proposed wind farms.
5. Write the final report
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Chapter 2: Literature Search
2.1 Wind Turbine Specifications
After going through the popular wind turbine models of the top 10 wind turbine
manufacturing companies in the world, the height of the wind turbine hub varied from 165ft to a
maximum of 450ft. Many times the height of the hub is site specific, as it depends on the height
at which the wind speed is the maximum. The rotor diameters vary from around 260ft to a
maximum of 500ft, though the average diameter is around 300ft. The rated power of the wind
turbines is between 8.0 MW to 0.6 MW (www.aweo.org/windmodels).
Johan Meyers (Katholieke Universiteit Leuven, Belgium) and Charles Meneveau (Johns
Hopkins University) tried to find the optimal turbine spacing in a fully developed wind-farm.
The researchers used the computational studies based on the Large Eddy Simulation, which
allows them to predict the wind velocity at the hub height as a function of wind turbine spacing
and loading factors. In this research, they used this simulation to predict the optimal spacing as a
function of above parameters along with ratio of turbine costs to land surface costs. They found
out that for realistic cost ratios the average optimal turbine spacing should be 15 times the
diameter of the rotor as against the conventional 7 times. The above is true for large wind farms
on flat terrain whose length exceeds the atmospheric boundary layer (height of approximately 1
km). The optimal spacing of wind turbines in small wind farms may depend on the location, as
the turbines in the front will be operating under powerful winds compared to the one behind
(Meyers and Meneveau 2012).
Ivan Mustakerov and Daniela Borissova studied the problems associated with optimal
wind farm design in Bulgaria. The authors developed an optimization model for wind turbine
type, number and placement based on given wind conditions and wind farm area being
developed. To determine the optimization criteria they used wind farm investment cost and total
power as functions of wind turbine type and number. The researchers considered two main wind
directions regarding uniform and predominant wind directions for wind farm of shapes – square
and rectangular. After testing a d eveloped wind farm numerically, they observed that the
different practical requirements and restrictions define the different choices. Their results also
confirmed that using big size turbines is more profitable than a large number of small size
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turbines. The numerical tests show that the developed optimization approach can be applied to
wind farm design (Mustakerov and Borissova 2009).
2.2 Wind Terminology
Start-up speed: Speed at which the rotor and blade assembly starts to rotate.
Cut-in speed: The minimum speed at which the wind turbine will generate usable power,
generally between 7 and 10mph.
Rated speed: It is the minimum speed at which the wind turbine will generate its
designated rated power. It is generally between 25 and 35mph for most of the turbines.
Cut-out speed: The speed at which the turbines stop generating power and shuts down,
usually between 45 and 80mph (www.energybible.com 2012).
2.3 Wind Farms and Aviation
2.3.1 Turbulence Impact Assessment
EMD International A/S conducted a study on the turbulence impact from a wind farm
located off shore. This study was undertaken because some sailors and recreational users off the
coast of the island Hiiumaa complained about the turbulence. In this study the actual locations of
the wind turbines were not considered, but a large number of turbines were selected. The
turbulence was calculated to be 8m/s at a 10 m height on off shore locations. The size of the
wind farm considered in this study was 636 MW, distributed on 212 uni ts. For calculations
Vestas V90-3 was used, which has a nominal power of 3 MW, a rotor diameter of 90m and a hub
height of 80m. The turbulence of wind was described by turbulence intensity, which is the ratio
of wind speed changes to mean wind speed. Turbulence depends on t he terrain; sea surface
causes little turbulence while forest area causes very high turbulence. The higher the turbulence,
the longer is the distance required for dissipation. The wind turbines add wake to the wind
turbulence. The wake can be recognized up t o 2000m (about 6600ft) downwind side of the
turbine. The wake turbulence is the largest behind the turbine and decreases further downstream.
The turbulence from turbines has a short and predictable spectral size unlike the natural
turbulence. They concluded that the maximum turbulence from a single turbine is at 200m and is
almost negligible after 500m. The researchers concluded that the turbulence impact of the
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turbines is negligible beyond a few hundred meters, when compared with the turbulence on land
(EMD International A/S 2010).
2.3.2 CAA Policy and Guidelines on Wind Turbines
The Civil Aviation Authority (CAA) in England is the statutory corporation which
oversees and regulates all aspects of civil aviation in the United Kingdom (UK). The study
focused on the issues related to the UK but lessons still can be applied here. There was also
recognition in their report that both aviation and wind energy were important to natural interests
and each side should cooperate to find solution to potential problems. The CAA published this
document to give the aviation stakeholder a better understanding of the wind turbine related
issues. In Chapter 2 of their report, they identified several impacts of wind farms on aviation.
They report that Primary Surveillance Radar is adversely affected. If the wind turbine falls within
the line of sight of the radar, then the radar misinterprets a wind turbine as an aircraft. Sometimes
wind turbines cause a loss of sensitivity in detection of aircrafts to an extent that they are lost
completely. The wind turbines form an obstruction and, thus, there is a region behind the turbine
in which aircrafts are masked and cannot be detected. The receiver requires a l arge range to
detect reflected signals from small and large aircrafts. If there is an obstacle such as a wind
turbine, then it reflects a significant amount of signals and thus the receiver becomes saturated.
The wind turbine also affects the Secondary Surveillance Radar even though it does not rely on
the reflections from an object. The turbulence caused by the wake of the turbine extends
downstream of the blades. The wake intensity depends on the size and height of turbines. It has
been seen that the wind turbines create wake vortices similar to aircraft vortices, these can be
hazardous to an aircraft. “Published research shows measurements at 16 r otor diameters,
approximately 1500m (5000ft) downstream of the wind turbine indicating that turbulence effects
are still noticeable.” The measurement of effect is very difficult even though modeling studies
can predict the effects further downstream. The verification and validation processes of these
models are still going on. They found that very light aircrafts such as gliders, gyroplanes,
microlights, etc. are more susceptible to the wake turbulence. Thus, the CAA will analyze the
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turbulence of wind farms near the airports on a case-by-case basis until they observe a significant
pattern (Civil Aviation Authority 2011).
2.3.3 Airport Cooperative Research Program Synthesis 28: Investigating Safety
Impacts of Energy Technologies on Airports and Aviation
This synthesis study was carried out to inform airport operators, aircraft pilots, airport
planners and developers, legislators and regulators responsible for aviation safety of the visual
and communications interference impacts of the new energy technologies on aviation. They list
that the main concerns of using wind turbines are the height of the turbines and the
communication system interference. In addition, the turbulence, lighting and marking of wind
turbines are also a concern. Though CFR Part 77 deals with the height, size and location of
aviation obstructions, this information is advisory in nature. Wind turbines are issued “No
Hazard” determination if they are not located within the airport approach areas by the Federal
Aviation Administration (FAA). Similar to the CAA findings, this report also states the adverse
effects of wind turbines on the primary and secondary radars. They found that the turbulence
from the wind turbines creates vortices at a distance of 2-6 rotor radii (250-750ft). Thus the
aircrafts flying at a height of 200-400ft above ground, i.e. at the turbine level, are in danger. To
minimize the effects of wind farms they have considered some mitigation options
•

Appropriate siting to avoid communication system impacts.

•

Re-route air traffic.

•

Use of supplemental radars wherever the main radar is receiving false signals.

•

Use radar absorbent materials on the turbines (Barret and Devita 2011).

2.3.4 NationAir Aviation Insurance
The NationAir Aviation Insurance (NAAI), an insurance company in Illinois, discussed
the hazards of wind turbines to the aerial applicators. They say that the tax credits, and other
grants and subsidies from the government drastically increased the number of wind turbines in
the mid-west region. According to the NAAI Tower Policy all the recorded aerial applicator and
tower collisions have been fatal. The wind turbine has hazards like wake turbulence and shadow
flicker. The researchers found out that a typical commercial wind farm has 2.5 t urbines per
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square mile, with the exception of some states like Wisconsin, where there are 10-12 wind
turbines per square mile. Turbine flickers can play visual “tricks” and lead to pilot disorientation.
The specific location of wind farm can drastically impact application ability and its associated
cost. The researchers also say that the MET (meteorological test towers) are very dangerous as
they are below 200 feet and require no painting or marking. The NAAI has developed guidelines
in order to inform the tower industry about the aerial applicators concerns, they are as follows:
•

Construction Petitions should be provided to zoning authorities, landowners,
applicators within a half mile from towers and regional agricultural aviation
organizations.

•

Towers should be avoided on pr ime agricultural land or locations which will
inhibit spray.

•

Information on whether the land will be or will not be suitable for aerial
application after construction should be provided by the developers.

•

The towers should be free standing without guy wires and in a linear pattern.

•

Detailed field layout should be provided to those who work in the proximity after
construction is completed. (NationAir Aviation Insurance 2012)

2.3.5 Other Reports
The De Kalb County, Indiana, case concerns the major safety of the MET towers set up to
monitor the wind. The cost of aerial application increases with this and many operators refuse to
operate within the confines of a wind farm. The farmers with land adjacent to a wind farm
development are also affected. The operators charge 50% more than usual for aerial application
in a wind farm zone. Potential impact on N exRad appears to be low, but one of the weather
radars operating in Fort Wayne has seen impacts from towers in the Ohio counties of Paulding
and Van Wert. The researcher concludes that the wind farm development will not affect aviation
in all weather conditions but only in certain conditions. All the wind farm development should be
studied on a case to case basis by a third party before local approvals are given. The researchers
also state that the developments, which have been proven to not have any negative impacts,
should not be restricted on unsubstantiated and unproven public claims. (Stump 2012)
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The Fraunhofer Institute for Wind Energy and Energy System Technology (IWES) in
Oldenburg, Germany developed a simulation which enables them to calculate the turbulence
created by the wind farms, how they change the wind speed and how it affects the airplanes. The
IWES conducted this research on be half of BMR Windenergie, the operator of the wind farm,
which has proposed a wind farm near an airfield. The researchers created a model of ground and
wind profile of the area surrounding the proposed area of the wind farm. Over this model a grid
was placed. The computer calculates the changes in the wind conditions and turbulence caused
by the wind farms. Dr. Bernhard Stoevesandt said, “The true skill was creation of a grid: Because
the points on the grid where the computer makes the individual calculations must lie exactly at
the right place.” Another challenge that the researcher faced was to depict the trail properly,
which is the turbulence and wind conditions behind the rotor and determine its effects on aircraft.
The researchers measured the trail at various individual points behind the rotor at actual wind
farms in order to validate the simulations. The researchers carried out simulations for various
wind directions, two different wind speeds and five different flight trajectories under which the
airplanes will be influenced for varying lengths of time. The researchers found that the
turbulence generated by the wind turbines is lower than the ordinary turbulence from the
surrounding area. This finding can be applied to other airports to a limited extent, because of the
fact that the surrounding terrain has a tremendous impact on the trail and, thus, it is very different
for forested and hilly terrain compared to flat terrain (Stoevesandt 2012).
2.4 General Aviation
The FAA recommends a crosswind runway, if a runway orientation provides wind
coverage less than 95% for any aircraft forecasted to use the airport on a regular basis. To
calculate 95% wind coverage the crosswind should not exceed the following limits:

8

TABLE 2.1
Airport Reference Code for Maximum Crosswind

Airport Reference Code
A-I and B-I
A-II and B-II
A-III, B-III, and C-I through D-III
A-IV through D-VI

Maximum Crosswind
12.10 mph
15 mph
18.41 mph
23 mph

The Airport Reference Codes A-I or B-I are expected to accommodate single engine
airplanes. Codes B-II or B-III refers to airports serving larger general aviation aircrafts and
commuter type aircrafts. C-III is small or medium sized airports serving air carriers. And larger
air carrier airports are with codes D-VI or D-V. (Federal Aviation Administration 2012)
Rate of change of wind speed and/or direction an aircraft experiences is called wind
shear. There are two types of shear, namely vertical and horizontal, though generally they occur
as a combination of both. Wind shear in aviation terms is defined as a sudden but sustained
“variation in wind along the flight path of a pattern, intensity and duration that displaces the
aircraft abruptly from its intended path so that substantial and timely control action is needed”.
Though wind shear is short lived it is probably the greatest hazard to aircrafts at low altitude. A
substantial change in the lift generation linked with the aircraft inertia results in the displacement
of the flight path. Terrain, constructed obstructions, thermals, and temperature inversions may
cause wind shears. For a l ight aircraft, the closer to the surface a shear appears, the more
dangerous it is. (Brandon 2012)
The Aircraft Owners and Pilots Association (AOPA) published two letters which state
that “wind turbines have the potential to be a hazard to air navigation”. “According to Greg
Pecoraro, AOPA vice president of airports and state advocacy, it has become increasingly
important for AOPA to educate lawmakers across the country about the effects of these systems
on aviation, particularly so when the wind farms are in close proximity to airports. Aside from
the obstruction itself, they can also interfere with communication and navigation, and wind
patterns for all aircraft, especially gliders”. Pecoraro went on to say, “If the systems (wind farms)
were to be installed near arrival or departure paths of these facilities (airports), the safety of
passengers and crew, as well as citizen below, would be greatly compromised” (Twombly 2009).
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In an article titled, “Wind Farms Could be a Hazard to VFR Flights “ the AOPA is urging
the FAA to find the 130 wind turbines proposed for the Nantucket Sound near Cotuit,
Massachusetts, would pose a hazard to the many low-altitude VFR flights between the three area
airports. The turbines could also disrupt local radar systems”. An AOPA Pilot Blog stated that
“the National Weather Association newsletter had the statement that wind farms are showing up
on NexRad radars. … They make radar returns that look a lot like a tornado vortex” (Namowitz
2012).
Another AOPA report has the title “Wind Farms Can’t Come at the Expense of Airports”.
The mayor of Kentland, Indiana protected his town’s airport from a request by a local farmer to
close the airport so he could build a wind turbine farm on his property” (AOPA 2010).
2.4.1 Imaginary Surfaces of Airports
To provide safe navigation of aircrafts to and from an airport, there are certain
specifications to guard the airspace surrounding an airport. According to FAA, a runway
protection zone should be provided at the end of a runway. It is an area on the ground beneath the
approach surface, from the end of primary surface and extended to a point where the approach
surface is 50ft above the primary surface. If the runway protection zone starts at any location
200ft beyond the end of the runway, then two protection zones are required, the approach
protection zone and departure protection zone.
Part 77 of the Federal Aviation Regulations establishes standards to determine what
would be considered as obstructions to the navigable airspace and sets requirements for notice to
the FAA due to constructions and alterations; it also provides studies to explain the effects of
obstructions on safe and efficient use of airspace. It is the responsibility of the airport operator to
make sure that the aerial approaches to the airport are clear and protected and the land adjacent
or in vicinity of the airport is restricted with measures such as zoning ordinances. Several
imaginary surfaces have been established to determine whether an object is an obstruction to the
airspace. These surfaces vary with the type of runway (e.g. utility, transport) and the approach
planned for that runway (e.g. visual, non-precision instrument, etc.).
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•

Primary Surface: This surface is longitudinally centered on a runway. It extends
200ft from each end of the runway when the runway is paved; if the runway is
unpaved it ends at the end of the runway. Its elevation is the same as that of the
nearest point on the runway centerline.

•

Horizontal Surface: This is a horizontal plane 150ft above the established airport
elevation. The perimeter of this surface is constructed by swinging arcs of fixed
radii from the end of the primary surfaces and the two arcs are joined by tangents.

•

Conical Surface: It is a surface extending outwards and upwards from the
periphery of horizontal surface at a slope of 20:1 for a horizontal distance of
4000ft.

•

Approach Surface: This surface is longitudinally centered along the extended
runway centerline. It extends outwards and upwards at a designated slope based
on the type of approach planned or present.

•

Transitional Surface: This surface extends outwards and upwards at right angles
to the runway centerline and to the extended runway centerline at a slope of 7:1
from the sides of the primary surface up to horizontal surface and also from that
of the approach surface. The width of the transitional surface is 5000ft from the
edge of the approach surfaces.

Along with the above imaginary surfaces, existing or future objects are considered as
obstructions if they are of greater height than any of following heights or obstructions:
•

A height of 500ft above ground level at the site of the airport.

•

A height of 200ft above ground level or above the established elevation of the
airport, whichever is greater, within 3 nautical miles (3.45 miles) of the ARP
(airport reference point ) which has a longest runway of more than 3200ft. This is
increased 100 ft for every mile up to 500 ft. at 6 miles from the ARP.

•

A height within a t erminal obstacle clearance area, including an initial approach
segment, a departure area, and a circling approach area, that would result in the
vertical distance between any point on the object and an established minimum
instrument flight altitude in that area less than required obstacle clearance.
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•

A height that would increase the minimum obstacle clearance altitude within an
obstacle clearance area along with turn and termination area on a federal airway
or off-airway route.

•

Any of the imaginary surfaces defined earlier. (Horonjeff, et al. 2010)

2.4.2 Operations at Airports
This is a standard operation procedure for an airport:
•

First scan for traffic on the base and final approach legs. Turn on the landing and
anti-collision lights, taxi on the runway and align with the runway centerline and
take off.

•

Departure Leg: Climb the extended runway centerline beyond departure end of
runway up to 1000ft. Then look left and right to check for traffic conflict.

•

Crosswind Leg: After climbing to the pattern altitude (1000ft) level off and reduce
power. Go on crosswind for a half mile.

•

Downwind Leg: Perform all the landing configuration tasks on this leg. Select a
touchdown point on runway and descent when the spot is passed. Turn to base leg
so as to achieve ½ - ¾ mile final approach leg.

•

Base Leg: this leg is perpendicular to the runway. Scan for conflicting traffic on
this leg. Approaching the turn point and scan for conflicts again.

•

Final Approach Leg: Verify all the configurations. Keep scanning for traffic. Clear
both sides of the final approach leg. (Air Safety Institute n.d.)

12

FIGURE 2.1
Non-Towered Airport Approach Traffic Pattern

Figure 2.1 illustrates the traffic pattern used when a p ilot approaches a non-towered
airport. The location of a wind farm in relationship to an airport can impact the operations of the
airport in three ways:
1. The wind turbines should not intersect any of the imaginary surfaces
2. The wind turbines should not be in the path of the recommended traffic pattern
3. The turbulence caused by the wind farm could impact airport operations even
though the turbines don’t violate 1 and 2 above.
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2.5 Wind Farms and the Environment, Health, Agriculture, and Economics
The National Research Council studied the impacts of the wind farms on t he
environment, aesthetics, cultural, recreational, social, and economics. The committee addressed
the beneficial as well as harmful effects of wind farms. Though the committee studied the wind
farms all over the US and world, their primary focus was on the wind farms located in the MidAtlantic Highland region. They concluded that wind farms had an adverse effect on ecology;
birds and bat fatalities occurred due to collisions. They also observed that the new monopole
turbines may have less fatalities compared to the older, lattice style turbines. They also observed
that the bat fatalities were much higher compared to birds. They observed that the wind turbines
had a great impact on the aesthetics of the area and this resulted in strong negative reactions.
They suggest that the tools, which are available to study the project visibility and appearance as
well as the landscape characteristics, should be used. Wind farms may have an impact on t he
recreational, sacred and archeological sites as well, as natural scenery is part of recreation and, in
the case of historic or sacred sites, their appreciation can be affected. The researchers do not have
clarity to evaluate such situations and solve them. The noise from the rotor and flickering of the
light due to the blades can cause irritation to the people living there. The noise can be monitored
using various measurement techniques and the flickering of light has not been identified even as
a mild annoyance, while in Europe it has been noted as a cause of concern. The wind turbine
cause electromagnetic interference and has a potential to cause interference to television
broadcasts. (National Research Council 2007)
Jay Calleja, Manager of Communications for National Agricultural Aviation Association,
discusses the effects of wind energy on farming. The author states that when wind turbines are
erected on the farm, aerial application becomes difficult. This is not only limited to the farm in
which the turbines are installed, but the neighboring farms can also be affected. If the aerial
aviators decide to apply on areas in or around wind turbines they will charge more. Apart from
the fact that aerial application cannot be done, there is a deeper problem that exists and that being
what the damage from the construction and maintenance does to the farm drainage systems.
Although the wind companies do not say that they won’t repair the damage, the amount of
money that the wind companies are obligated to pay may not match the amount that is required
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to fix the farm drainage system. The author also gives many examples of how farmers have been
affected even though they did not have wind turbines on t heir farms. Finally, the author
concludes that the aerial applicators should educate farmers about the overall effect that wind
turbine construction can have on f armlands and the ability to maximize production. (Calleja
2010)
Howard Graham studied the political and social controversy surrounding the proposed
wind farm in the Flint Hills region, Kansas. The author states that even though most people of
Kansas will back a w ind farm project due to various reasons: they trust environmental groups,
back local and state government and mistrust energy companies. Yet, in the case of Flint Hills,
the Tallgrass Ranchers and Protect the Flint Hills and many environmental organizations urged
the local and state authorities to ban wind turbines in Wabaunsee County, Kansas. This was done
mainly based on the reason that the wind turbines will alter the social, cultural and aesthetics of
the hills. All the new structures in the county require a permit. In this county “the establishment
of land uses except agricultural and single-family uses” requires a conditional use. Also, the
county limits the industrial structures to a maximum height of 45 f eet along major roads and
highways. So, the county law prohibits the industrial scale turbines in two ways: the height is
more than the maximum and they cannot be erected on agricultural land as they are not permitted
as a conditional use. The people residing in Flint Hills felt that erecting wind turbines was like
driving a knife in their hearts. Thus, the county enacted a moratorium period of 2002-2013,
during which the “County Zoning Administration shall not accept nor process applications for
conditional use permits in connection with wind turbine electric generating project” till th e
moratorium was repealed or expired. (Graham 2008)
Michael C. Slattery, Eric Lantz and Becky L. Johnson estimates the economic impact of a
1398MW wind power development in four counties of west Texas using Job and Economics
Development Impacts model. Impacts of projects are estimated at a local level (within 100 miles
of the wind farm) as well as the state level. The researchers observed that during the four year
construction phase almost 4100 full time equivalent jobs were created and out of these 58% were
accounted for by the turbine and supply chain industry. The researchers found that, assuming 4
years of construction and a 20 year life of the wind farm, the total lifetime economic activity in
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the state will amount to $1.8 bi llion, or $1.3 million per MW of installed capacity. The total
economic activity at local level over the 20 year life cycle was substantial at $ 730 million, or
$0.52 million per MW of installed capacity. The researchers conclude that, with this kind of
impact observed from the wind industry and the potential to increase impacts by manufacturing
equipment instate and developing trained wind industry labor, Texas appears to be well equipped
to have increasing impacts from wind farm development. (Slattery, Lantz and Johnson 2011)
Johannes Pohl, Gundula Hubner, and Anja Mohs studied the stress effects of aircraft
obstruction markings of wind turbines. The researchers state that along with the visual impact on
the landscape, the stress effect of the aircraft markings is an emerging topic for resistance. As the
height of the turbines increases, the number of markings increases as well. The researchers used
environmental and stress methodologies to analyze the stress impact. The researchers sent out a
questionnaire to 420 r esidents with a direct sight of 13 wind farms. They found that no
substantial annoyance was caused by the obstruction markings. They also observed that the
residents exposed to xenon lights reported intense and multifaceted stress compared to those
exposed to LED lights. Also, the xenon lights negatively affected the general acceptance of wind
farms. The residents also report more annoyance towards non-synchronized lights compared to
synchronized conditions under certain weather conditions. Thus, the authors recommend that, to
increase the social acceptance of wind farms, xenon lights should be banned, synchronized lights
should be used and light intensity should be adjusted. (Pohl, Hubner and Mohs 2012)
Giuseppe Carbone and Luciano Afferrante defined the setback distance and/or buffer
zones to reduce the risk of damage or injury from rotor failure. Currently, the distances are based
as a “R ule of Thumb” based on t he height of the tower and are often overestimated. The
researchers combined a 3D dynamic model of detached blade fragment with a rigorous
probabilistic approach. Their results show that there are large portions which are safe, even
though they are located within the maximum range of the detached blade. Figure 2.2 below
shows the safe and unsafe zones around a wind turbine (Carbone and Afferrante 2013).
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The external circle has a radius of 200 m and the radial distance
between the two contiguous circles is 20 m. White areas are the
safe regions.

FIGURE 2.2
Map of Impact Risk per Unit Area for a Detached
Blade

Loren D. Knopper and Christopher A. Ollson reviewed the literature on the health effects
of wind turbines and compared the peer-reviewed and popular literature. They searched for
literature from the Thomas Reuters Web of Knowledge and Google. They concluded that the
peer-reviewed differed from the popular literature in some ways. The reviewers found that the
peer-reviewed studies the turbine annoyance was attributed to turbine noise, but were, in fact,
strongly related to visual impact, attitude towards turbines and noise. The peer-reviewed articles
only report health effects due to environmental stress that lead to annoyed/stressed state and does
not demonstrate a link between physiological health effects of the people living close to the
turbines and noise they emit. While on the other hand, they observed in popular literature that the
health effects are related to the distances from the turbines. In conclusion, they observed that
both type of studies had a common conclusion that being that the noise from turbine leads to
annoyance to some people. They concluded that the change in the environment cause health
effects and not the turbine specific variables like audible noise (Knopper and Ollson 2011).
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2.6 Conclusion of the Literature Search
There is a n eed for more detailed information on t he impact of the turbulence resulting
from wind farms on a general aviation airport. The wind turbulence from a single wind turbine
was simulated in the project and the methodology is presented in the next chapter of this report.
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Chapter 3: Wind Turbine Wake Hazard Analysis
The potential hazard caused by wind turbine vortex wakes can be viewed as two different
types: the induced roll hazard on the aircraft and the gusty crosswind from the vortex. Therefore,
the wind turbine wake hazard is analyzed based on two criteria: the roll hazard criterion and the
crosswind hazard criterion.
In the following analysis, we investigated two cases, the Rooks County Regional Airport
and the Pratt Regional Airport. In each case, the potential roll and crosswind hazard range caused
by the proposed nearby wind farm were studied.
The case study conditions are assumed as (www.aweo.org/windmodels):
•

Wind turbine center height: h = 400 ft

•

Turbine blade diameter: D = 300 ft

•

Typical GA airplane wing span: L = 30 ft

•

Atmospheric wind speed range: v = 10mph-40mph

3.1 Simulation of the Roll Hazard Caused by Wind Turbine Wake Helical Vortex
Under the situation of the highest wind speed V = 40 mph (58.67 ft/s), the circulation of
the wind turbine wake helical vortex is Г = 5006.3 (ft2/s), which is calculated based on the model
in Appendix A. Using this circulation value, a single turbine wake helical vortex was simulated.
Figure 3.1 shows the simulated turbine wake helical vortex. The mathematical model is
presented in Appendix B. The color represents the velocity magnitude.
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FIGURE 3.1
Wind Turbine Helical Vortex Model Used in
the Case Analysis (with Color Representing
the Velocity Magnitude)

Using the velocity field, the rolling moment coefficient acting on a n airplane could be
calculated (Appendix C). The hazard index range for the wind turbine induced rolling moment
coefficient was defined as:
•

Above an induced rolling moment coefficient of 0.28: high hazard

•

Between 0.1 to 0.28: medium hazard

•

And below 0.1: low hazard.

Please refer to the Appendix D to see how to determine these values.
3.2 The Rooks County Case
Figure 3.2 shows the aerial image and a sketch of the Rooks County Regional Airport.
Runway 18-36 is the only existing runway in the center of the airport.
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FIGURE 3.2
Rooks County Regional Airport and Wind Farm with a Scenario of a Northwest Wind

3.2.1 The Roll Hazard Analysis
Based on t his decay distribution in Appendix E, the induced rolling momentum
coefficient due to the wind turbine wake on the encountering aircraft, and the hazard index near
the runway, can be calculated. The contours for Runway 18-36 under the 40 m ph (which is
assumed to be the highest possible safe wind speed under which wind turbines can operate) wind
speed condition are shown in Figure 3.3. The rhombus area in Figure 3.3a is a cross section of
the area where the helical vortex exists (between two red lines) and the area near the runway
from south to north (between the two green lines). Figure 3.3b shows the exact rolling moment
value in the area and Figure 3.3b shows the hazard index. As Figure 3.3b shows, the area around
the runway is within the high hazard region (determined in 3.1).
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FIGURE 3.3
(a) Rolling Moment Coefficient and (b) Hazard Index around the Rooks County
Regional Airport

Figure 3.4 is a plot of the end of Runway 18 a nd its approach surface from the airport
layout plan drawing provided by the Kansas Department of Transportation. There are two
approach surfaces: one is 20:1 approach surface and the other is 34:1 approach surface.

FIGURE 3.4
Approach Surface of Runway 18 in the Airport Layout Plan Drawing
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FIGURE 3.5
Rolling Moment Distribution along the Approach Aurface of Runway 18 (All in the High
Hazard Index Range)

The approach surface portion in the above plot is about 100 ft. Since the turbine tower
center is 400-foot high, we extended the plot following the trend and put the contours of the
rolling moment coefficient in Figure 3.5 for the elevation between 2240 ft (the lowest blade tip
elevation) and 2540 ft (the highest blade tip elevation). The rolling moment coefficient along this
runway and the extended trend up to 15000 ft distance is always in the high hazard range. But for
the approach surfaces, only within the height between two tips the airplane will experience the
high hazard.
3.2.2 The Crosswind Hazard Analysis
Under the situation of the highest wind speed v = 40 mph (58.67 ft/s), the circulation of
the wind turbine wake helical vortex is Г = 5006.3 (ft2/s). Using this circulation value, we
simulated a single turbine wake helical vortex, as Figure 3.1 shows. In aviation, a crosswind is
the component of wind that is blowing across the runway making landings and take-offs more
difficult. Because the helical vortex can also enhance the crosswind, we need to assess the
crosswind hazard in the area around the runway.
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Figure 3.6 shows the aerial image and a sketch of the Rooks County Regional Airport.
The wind direction is northwest. So as a component of it, the crosswind direction to Runway 1836 is from west to east.

FIGURE 3.6
Wind Farm with a Northwest Wind

Based on the same decay distribution in Appendix E, the crosswind speed and the hazard
index near the runway can be calculated (see Appendix F).
If there is a 40 mph gust, we only consider the crosswind induced by the helical vortex
due to a gust-driven wind turbine wake. Any component of 40 mph gust itself is not included in
the crosswind here. The contours for Runway 18-36 under the 40 mph (58.68 ft/s) gust wake are
shown in Figures 3.7a and 3.7b. The rhombus area is a cross section of the area where the helical
vortex exists (between the two red lines) and the area near the runway from south to north
(between the two green lines). If we consider the crosswind above 12.1 mph (17.7 ft/s) as a high
hazard, as shown in Table 2.1 from the literature, and below 12.1 as a low hazard, Figure 3.7b
shows that a major portion of the runway is in the high hazard region.
The contours for Runway 18-36 under the 10 m ph (14.67 ft/s) continuous wind speed
condition, which is a mild wind condition, are shown in Figures 3.7c and 3.7d. Assuming that the
10 mph wind blows constantly, we calculated the summation of the crosswind induced by helical
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vortex and generated by the 10 mph wind itself. Figure 3.7d shows that a partial area around the
runway is within the high hazard region.

(a) Turbine wake induced crosswind under 40 mph gust (b) Hazard index under 40 mph gust

(c) Crosswind speed under 10 mph wind

(d) Hazard index under 10 mph wind

FIGURE 3.7
Crosswind Speed and Hazard around the Rooks County Regional Airport
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3.3 The Pratt Regional Airport Case
Figure 3.8 shows the aerial image and a sketch map of the Pratt Regional Airport.
Runway 17-35 is the only open runway.

FIGURE 3.8
Pratt Regional Airport and Wind Farm with a Scenario of a Northwest Wind

3.3.1 The Roll Hazard Analysis

FIGURE 3.9
(a) Rolling Moment Coefficient and (b) Hazard Index around the Pratt Regional
Airport
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Based on this decay distribution in Appendix E, the rolling momentum coefficient can be
calculated, and then the hazard index near the runway is determined. The contours for Runway
17-35 under the 40 m ph wind speed condition are shown in Figure 3.9. Figure 3.9a shows the
exact rolling moment value in the area, and Figure 3.9b shows the hazard index. As Figure 3.9b
shows, the area around the runway is within the high hazard region.
Figure 3.10 is a plot of the end of Runway 17 and its approach surface from the airport
layout plan drawing provided by KDOT. The approach surface is a 34:1 approach surface.

FIGURE 3.10
Approach Surface of Runway 17 in the Airport Layout Plan Drawing
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FIGURE 3.11
Rolling Moment Distribution along the Approach Surface of Runway 18 (All in the High
Hazard Index Range)

We also extended the plot following the trend of the approaching surface and threshold
siting surface and put the contours of rolling moment coefficient in Figure 3.11 for the elevation
between 2200 ft and 2500 ft. The rolling moment coefficient along this runway and the extended
trend up to 6000 ft (the limitation of the hazard area) distance is always in the high hazard range.
The very end of the threshold site surface will experience the high hazard.
3.3.2 The Crosswind Hazard Analysis
Because the helical vortex can also enhance the crosswind acting on an airplane, we need
to assess the crosswind hazard in the area around the runway in Pratt Regional Airport as well.
Figure 3.12 shows the aerial image and a sketch map of Pratt Regional Airport. The crosswind
direction to Runway 17-35 is from west to east.
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FIGURE 3.12
Pratt Regional Airport and Wind Farm with a Scenario of a Northwest Wind

Based on the same decay distribution in Appendix E, the crosswind speed and the hazard
index near the runway can be calculated (see Appendix F).
Again, the case was analyzed in two scenarios: one is the 40 mph gust, and the other is
the 10 mph continuous wind. The contours of the crosswind and the corresponding hazard for the
17-35 runway under the 40 m ph (58.68 ft/s) wind speed condition are shown in Figures 3.13a
and 3.13b. The rhombus colorful area is a cross section of the area where the helical vortex exists
(between the two red lines) and the area near the runway from south to north (between the two
green lines). If we consider the crosswind above 12.1 mph (17.7 ft/s) as a high hazard, as shown
in Table 2.1 from the literature, and below 12.1 as a l ow hazard, Figure 3.13b shows that the
runway is in the high hazard region.
The contours for Runway 17-35 under the 10 m ph (14.67 ft/s) continuous wind speed
condition, which is a mild wind condition, are shown in Figures 3.7c and 3.7d. Figure 3.13d
shows that only a v ery small area around the runway near the wind turbines is within the high
hazard region.
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(a) Turbine wake induced crosswind under 40 mph gust

(c) Crosswind speed under 10 mph wind

(b) Hazard index under 40 mph gust

(d) Hazard index under 10 mph wind

FIGURE 3.13
Crosswind Speed and Hazard around the Pratt Regional Airport
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Chapter 4: Conclusions and Recommendations
The literature review shows that wind farms may have an adverse impact on general
aviation, in general, and more specifically with aircraft operating at or near an airport. The
impacts of wind turbines on a viation include physical penetration of airspace, communication
systems interferences and rotor blade-induced turbulence.
The results of this project support the findings in the literature search that the turbulence
from a wind turbine can impact operations at a general aviation airport. Two case studies were
used to illustrate the impact of turbulence from a wind turbine on a general aviation airport. This
project analyzed the roll hazard and the crosswind hazard resulting from a wind farm located
near a general aviation airport. The wind turbine wake model is based on a t heoretical helical
vortex model and the decay rate is calculated following the aircraft wake decay rate in the
atmosphere.
The roll hazard analysis showed that for the Rooks County Regional Airport, the potential
roll hazard index is in the high range as far out as 2.84 miles. For the Pratt Regional Airport, the
roll hazard index is in the high range as far out as 1.14 miles. These numbers are based on a gust
wind of 40 mph that is below the turbine brake wind speed of 55 mph. As the results show, the
scenario is different according to the relative locations and orientations of the airport and the
nearby wind farm. Therefore, the analysis has to be performed for each specific regional airport.
The crosswind hazard analysis for the Rooks County Regional Airport showed part of the
airport in the high range even under the mild wind condition at 10 mph. The wind turbine wake
increases the crosswind component to more than 12 mph which is considered high risk crosswind
for small general aviation aircraft. For the Pratt Regional Airport, the crosswind hazard is
relatively small under the mild wind condition (10 mph). When there is a gust of 40 mph wind,
the turbine wake induced crosswind puts the majority of runway areas to high hazard areas at
both of the airports.
It is recommended that additional studies should be performed to draw the proper
correlation between the hazard index developed in this study and the safe operation of aircraft at
low airspeeds and at low flight altitudes operating near or at a general aviation airport.
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Appendix A: Wind Turbine Wake Vortex Circulation
The

experimental

study

referenced

in

this

report

was

conducted

in

an

aerodynamic/atmospheric boundary layer (AABL) wind tunnel located at Iowa State University
as shown in Figure A.1 (Yang et al. 2012). This experiment was to simulate a radius of 45 m
wind turbine using a 1:350 scale down small turbine. During the experiments, the wind speed at
the hub he ight was set to be 4.0 m /s (i.e., U0= 4.0 m/s). The corresponding chord Reynolds
number (i.e., based on the averaged chord length of the rotor blades and the wind speed at hub
height) would be about 6,000, which is significantly lower than those of real wind turbines. The
chord Reynolds number would have significant effects on t he characteristics of wind turbine
performance. However, the fundamental behavior of the helical tip vortices and turbulent wake
flow structures at the downstream of wind turbines would be almost independent to the chord
Reynolds number. The wind turbines with similar tip-speed-ratio (TSR) would produce similar
near wake characteristics such as helical shape, rotation and tip vortices.

(Source: Yang, et al. 2012)

FIGURE A.1
Model of a Turbine in a Wind
Tunnel Experiment

It is therefore reasonable using the data in Yang at el. (2012) to scale up the rotation
based on the incoming wind speed and the dimension of the large wind turbine.
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In that paper, V0 = 4 m/s and the rotor diameter is 0.254 m and the vorticity and velocity
result is shown in Figure A.2. Using the maximum of the velocity value and the area of vortex
the circulation can be calculated:
Г = 2πrv = 2π × 0.01m × (4(m/s) ∗ 1.15) = 0.289 m2 /s
We thus can calculate the circulation in our case as:
m
17.88( s )
m2
91.44m
m2
𝑓𝑓𝑓𝑓 2
Г = 0.289( ) × �
�
×
�
�
=
465.1
=
5006.3
m
s
0.254m
s
𝑠𝑠
4�s�
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(a) Vorticity result

(b) Velocity result
(Source: Yang et al. 2012)

FIGURE A.2
Vorticity and Velocity Distribution
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Appendix B: Helical Vortex Model for Wind Turbine Vortex
Wake
Wind turbine wakes are modeled by helical vortices (Hardin 1982). In a Cartesian
coordinate, when the radius is less than the helical radius (r < Rhelical):
Γ helical Rhelical
S2
πk2
R
Γ
uφ = helical helical S1
rπ k
Γ helical Γ helical Rhelical
w
S1
=
−
πk2
2π k
ur =

where Γℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 is the circulation of the vortex filament, Rhelical is the radius of the helical

vortex, and:

∞
m   rm 
R
S1 ( r , φ ) = ∑ mK 'm  helical  I m 
 cos ( mψ )
 k
  k 
m =1
∞
m
R
 rm 
S 2 ( r , φ ) = ∑ mK 'm  helical  I 'm 
 sin ( mψ )
 k 
 k

m =1

ψ= φ − z / k
where K’m and Im are modified Bessel functions of the mth order.
When the radius is greater than the helical radius (r > Rhelical):
Γ helical Rhelical
S4
πk2
Γ helical Γ helical Rhelical
=
+
uφ
S3
rπ k
2π r
R
Γ
w = − helical 2helical S3
πk
ur =

where:
∞
 Rhelical m 
 rm 
S3 ( r , φ ) = ∑ mK m 
 I 'm 
 cos ( mψ )
 k 
 k

m =1
∞
 Rhelical m 
 rm 
S 4 ( r , φ ) = ∑ mK 'm 
 I 'm 
 sin ( mψ )
 k 
 k

m =1
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Appendix C: Rolling Moment Coefficient Calculation
Since we have the wind turbine wake velocity field from the helical vortex model, we can
calculate the induced rolling moment coefficient on an aircraft that flies through the wake
(Zheng and Xu 2008). Considering the aircraft with a wing span of 2sF and flying speed WF, we
have, for the lift force acting on a spanwise element section dxF:
𝟏

𝝆𝑾𝑭 𝚪𝑭 (𝒙𝑭 )𝒅𝒙𝑭 = 𝟐 𝝆𝑾𝑭 𝟐 𝑪𝑳𝑭 (𝒙𝑭 ) 𝒅𝒙𝑭 ∙ 𝒄𝑭 (𝒙𝑭 )

Equation C.1

where Γ𝐹𝐹 is the circulation, 𝐶𝐶𝐿𝐿𝐿𝐿 is the lift coefficient, and 𝑐𝑐𝐹𝐹 (𝑥𝑥𝐹𝐹 ) is the chord length of

the aircraft at 𝑥𝑥𝐹𝐹 . Assuming that 𝜕𝜕𝜕𝜕𝐿𝐿𝐿𝐿 /𝜕𝜕𝜕𝜕 is approximately constant in the range of angle of
attack 𝛼𝛼, we have:

𝚪𝑭 (𝒙𝑭 ) =

Since

𝟏
𝑾 ∆𝛂∙𝛛𝐂𝐋𝐅
𝟐 𝑭

𝛛𝛂

𝒄𝑭 (𝒙𝑭 )

𝛎

∆𝛂 ≈ 𝐖

Equation C.2

Equation C.3

𝐅

where ν is the vertical velocity component at the location of the wing ( produced by the
wake vortex system). We have
𝟏

𝚪𝑭 (𝒙𝑭 ) = 𝟐 𝝊(𝒙𝑭 )

𝛛𝐂𝐋𝐅
𝛛𝛂

𝒄𝑭 (𝒙𝑭 )

The rolling moment on the wing can then be expressed by:
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Equation C.4

𝒔

𝟏

𝑴𝑹𝑭 = ∫−𝒔𝑭 𝝆𝑾𝑭 𝚪𝑭 (𝒙𝑭 )𝒙𝑭 𝒅𝒙𝑭 = 𝟐 𝝆𝑾𝑭
𝑭

𝛛𝐂𝐋𝐅
𝛛𝛂

𝒔

𝑭
∫−𝒔 𝝊(𝒙𝑭 ) 𝒄𝑭 (𝒙𝑭 ) 𝒙𝑭 𝒅𝒙𝑭
𝑭

Equation C.5

And the rolling moment coefficient is:
𝑪𝑹𝑭 = 𝟏
𝟐

𝑴𝑹𝑭
𝟐

𝝆𝑾𝑭 𝑺𝑭 ∙𝟐𝒔𝑭

=

𝛛𝐂𝐋𝐅
𝛛𝛂

𝒔𝑭
∫−𝒔 𝝊(𝒙𝑭 )
∙𝟐𝒔
𝑭
𝑭
𝑭

∙ 𝟐𝑺

𝟏

𝒄𝑭 (𝒙𝑭 )𝒙𝑭 𝒅𝒙𝑭

Equation C.6

where 𝑆𝑆𝐹𝐹 is the plan form area and is defined as
𝑺𝑭 = 𝟐𝒔𝑭 𝒄�𝑭

Equation C.7

with 𝑐𝑐̅𝐹𝐹 equal to the average chord length of the wing.

Using a Fourier series, we define
𝑷

𝚪𝑭 (𝜽) = 𝟒𝒔𝑭 𝑾𝑭 [ 𝟐𝟎 + ∑𝑵
𝟏 (𝑷𝟎 𝒄𝒐𝒔𝟐𝒏𝜽 + 𝑸𝒏 𝒔𝒊𝒏𝟐𝒏𝜽)]

Equation C.8

where 𝜃𝜃 is used to replace the spanwise coordinate of the airplane wing 𝑥𝑥𝐹𝐹 , defined as:

𝒄𝒐𝒔𝜽 = −𝒙𝑭 /𝒔𝑭 . − 𝟏 ≤ 𝒙𝑭 /𝒔𝑭 ≤ 𝟏 𝒇𝒐𝒓 𝟎 ≤ 𝜽 ≤ 𝝅

Equation C.9

Then from the first part of Equation C.6, the rolling moment coefficient can be expressed
as
𝑪𝑹𝑭

𝑵

𝟒𝒔𝑭 𝟐 𝝅 𝑷𝟎
=
� [ + �(𝑷𝒏 𝒄𝒐𝒔𝟐𝒏𝜽 + 𝑸𝒏 𝒔𝒊𝒏𝟐𝒏𝜽)] (−𝒄𝒐𝒔 𝜽)(−𝒔𝒊𝒏𝜽)𝒅𝜽
𝑺𝑭 𝟎 𝟐

= 𝝅/𝟒 (𝑨𝑹)𝑭 𝑸𝟏

𝟏

Equation C.10
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where (AR)𝐹𝐹 is the aspect ratio of the wing. Now with Equations C.4 and C.8, we have
𝑵

𝟐𝚪𝑭 (𝒙𝑭 )
𝟒 (𝑨𝑹)𝑭 𝑷𝟎
𝝊(𝒙𝑭 )
=
=
[ + �(𝑷𝒏 𝒄𝒐𝒔𝟐𝒏𝜽 + 𝑸𝒏 𝒔𝒊𝒏𝟐𝒏𝜽)]
(𝟔) 𝟐
𝛛𝐂𝐋𝐅
𝑾𝑭
𝛛𝐂
𝒄
𝐋𝐅
𝑭
𝑾𝑭
𝒄 (𝒙 )
𝟏
𝛛𝛂 𝑭 𝑭
𝛛𝛂 𝒄�𝑭
𝑨

= [ 𝟐𝟎 + ∑𝑵
𝟏 (𝑨𝒏 𝒄𝒐𝒔𝟐𝒏𝜽 + 𝑩𝒏 𝒔𝒊𝒏𝟐𝒏𝜽)]

𝒄�𝑭
𝒄𝑭 (𝜽)

Equation C.11

for
𝑨𝒏 =

𝟒 (𝑨𝑹)𝑭

𝑷𝒏

Equation C.12

𝑩𝒏 =

𝟒 (𝑨𝑹)𝑭

𝑸𝒏

Equation C.13

𝑩𝟏

Equation C.14

𝛛𝐂𝐋𝐅
𝛛𝛂

and

𝛛𝐂𝐋𝐅
𝛛𝛂

Hence, with Equation C.10
𝝅 𝛛𝐂𝐋𝐅

𝑪𝑹𝑭 = 𝟏𝟔

𝛛𝛂

From Equation C.11 we can see that
𝑨𝟎
𝟐

+ ∑𝑵
𝟏 (𝑨𝒏 𝒄𝒐𝒔𝟐𝒏𝜽 + 𝑩𝒏 𝒔𝒊𝒏𝟐𝒏𝜽) =
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𝝊(𝜽) 𝒄𝑭 (𝜽)
𝑾𝑭 𝒄�𝑭

Equation C.15

That is, if we perform a Fourier series expansion on

𝜐𝜐(𝜃𝜃) 𝑐𝑐𝐹𝐹 (𝜃𝜃)
𝑊𝑊𝐹𝐹 𝑐𝑐̅𝐹𝐹

, only the first coefficient

of the sine series of that series is needed to calculate the rolling moment coefficient.
If we let
𝑭(𝜽) =

𝝊(𝜽) 𝒄𝑭 (𝜽)

Equation C.16

𝑾𝑭 𝒄�𝑭

then
𝝅
∫ 𝑭(𝜽) 𝐬𝐢𝐧(𝟐𝜽)𝒅𝜽
𝝏𝜶 𝟐 𝟎

𝛑 𝝏𝑪𝑳𝑭 𝝅

𝑪𝑹𝑭 = 𝟏𝟔

Equation C.17

where 𝐶𝐶𝐿𝐿𝐿𝐿 is the lift coefficient, 𝛼𝛼 is the angle of attack. In our case,

𝜕𝜕𝐶𝐶𝐿𝐿𝐿𝐿
𝜕𝜕𝜕𝜕

equals to

0.075/degree, 4.2972 /rad. In addition, θ can be determined by xF, the position of each section,
x
and sF the length of the wing. cos(θ ) = − F
sF

c (θ ) is the chord length, cF is the average chord
where v(θ ) is the vertical velocity, F
length, WF is the flying speed, for our case, its 80 m/s. And

cF (θ ) 20
x
20
=(1 − 0.7 | F |) =(1 − 0.7 | cos(θ ) |)
13
sF
13
cF
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Equation C.18

Appendix D: Roll Hazard Index

FIGURE D.1
Y-Direction Velocity on the Center X-Z Cutting Plane

FIGURE D.2
(a) The Rolling Momentum Coefficient in the Domain and (b) in the Zoom-In Domain

In order to evaluate the roll hazard caused by the wind turbine wake, the induced rolling
moment coefficient on a wake-penetrating aircraft is calculated based on the vertical component
velocity distribution. Figure D.1 shows the y-direction velocity on a cutting plane. With the ydirection velocity, we can calculate the rolling moment coefficient using the relations developed
in Appendix C. Figure D.2a is the resultant rolling momentum coefficient acting on a 30-ft
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wingspan airplane when it is passing through the turbine wake region. The highest rolling
momentum coefficient occurs at the center of the helical vortex core, which can be seen in Figure
D.2b in a zoom-in region.
The relative magnitude between the operable rolling moment and the rolling moment
induced by the wind turbine wake is used in this study to determine the hazard index.
The rolling moment coefficient that the airplane is able to operate is modeled by this
formula:

For a normal airplane

𝐶𝐶𝑅 = 2𝐶𝐶𝑒𝑒𝛿𝐴 𝛿𝐴 ;
0 < 𝐶𝐶𝑒𝑒𝛿𝐴 < 0.4

So at the maximum:

0 < 𝛿𝐴 < 20°

𝐶𝐶𝑅 = 2𝐶𝐶𝑒𝑒𝛿𝐴 𝛿𝐴 = 2 × 0.4 ×
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20
× 𝜋 = 0.28
180

Appendix E: Rolling Moment Coefficient Decay with Distance
The local circulation Γi can be calculated by the initial circulation Γ0 and vortex span 𝑏𝑏0

after time t (Zheng et al. 2009):
𝚪𝐢

𝚪𝟎

= 𝐞𝐱𝐩(−𝑪

𝒕𝚪𝟎

𝟐𝝅𝒃𝟎 𝟐 𝑻𝒄 ∗

)

Equation E.1

where C is a constant of 0.45, and 𝑇𝑇𝑐𝑐 ∗ is determined by the following calculation:
𝜺∗ =

𝟐𝝅𝒃𝟎
𝚪𝟎

(𝜺𝒃𝟎 )𝟏/𝟑

Equation E.2

For a high turbulence case at the turbulent intensity 10%, 𝜀𝜀 is 0.01 i n our case, which

indicates that 𝜀𝜀 ∗ has a high value and the eddy-dissipation rate in the entire range can be
approximately related by this formula:
𝜺∗ (𝑻𝒄 ∗ )𝟒/𝟑 = 𝟎. 𝟕𝟒𝟕𝟓

Equation E.3

So
𝑻𝒄 ∗ = (

𝚪𝐢

𝚪𝟎

⎛
= 𝐞𝐱𝐩 ⎜−𝑪
⎜
⎝
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)
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Equation E.4

Equation E.5

At distance S with the wind speed V0
𝑺

𝒕=𝐕

Equation E.6

𝟎

𝚪𝐢

𝚪𝟎

= 𝐞𝐱𝐩 �

−𝑪𝑺(𝜺𝚪𝟎 )𝟎.𝟐𝟓
𝟏.𝟐𝟕𝟐𝟕𝐕𝟎 𝒃𝟎

�

Equation E.7

For the 18-36 runway of Rooks County Regional Airport under the northwest wind
situation, the maximum induced rolling moment coefficient on the 30-ft wingspan GA aircraft
caused by a wind turbine is 0.65, when the wake is close to the wind turbine. The induced rolling
moment coefficient decays with distance due to atmospheric turbulence, as shown in Figure E.1.
At lower wind speeds, the induced rolling moment coefficient becomes lower, and when the
distance from the wind turbine increases, the coefficient value becomes lower.

FIGURE E.1
Rolling Moment Coefficient Decay with Distance
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For the 17-35 runway of Pratt Regional Airport under the northwest wind situation, the
maximum induced rolling moment coefficient on t he 30-ft wingspan GA aircraft caused by a
wind turbine is 0.65, when the wake is close to the wind turbine. The induced rolling moment
coefficient decays with distance due to atmospheric turbulence, as shown in Figure E.2. At lower
wind speeds, the induced rolling moment coefficient becomes lower, and when the distance from
the wind turbine increases, the coefficient value becomes lower.

FIGURE E.2
Rolling Moment Coefficient Decay with Distance
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Appendix F: Crosswind from Wind Turbine Wake on an
Airplane
Figure F.1 shows the 45 degree direction velocity which is vertical to the aircraft body on
a cutting plane parallel to the ground shown in Figure F.2. The maximum velocity from the
turbine wake is 95.25 mph (139.7 ft/s).

FIGURE F.1
45 Degree Direction Velocity Value from the
Wind Turbine Wake on a Cutting Plane

FIGURE F.2
45 Degree Direction Velocity Value Added by
the Background Velocity
48

The value of background wind component on crosswind direction is the wind speed 40
mph multiplied by cosine 45 degree equal to 28.28 m ph ( 40 𝑚𝑚𝑚𝑚ℎ ×

√2
2

= 28.28 𝑚𝑚𝑚𝑚ℎ =

41.48 𝑓𝑓𝑓𝑓/𝑠𝑠). If we add this value to the velocity field in Figure F.1, it is what Figure F.2 shows.
The maximum velocity is 123.53 mph (181.18 ft/s)

TABLE F.1
Possible Maximum Crosswind Velocity in the Wind Turbine Wake
in Different Background Wind Speeds

Wind speed (mph)
40
30
20
10
Cross wind component (mph)
28.28 21.21 14.14 7.07
Max vortex induced cross wind (mph) 95.25 71.44 47.63 23.81
Max crosswind velocity (mph)
123.53 92.65 61.77 30.88

The limit, as shown in Table 2.1 in the literature, is 10.5 knot which is 12.1 mph (17.7
ft/s). Table F.1 lists the maximum crosswind velocity in different background wind speeds. If the
wind is larger than 20 m ph, the wind component at cross direction is already over the 12 m ph
limit. So we consider the 10 mph wind speed as an example to see the hazard in the airport.

49

EXHIBIT 6
to January 29, 2020
FAA Comments

Aviation

ISSN: 1648-7788 (Print) 1822-4180 (Online) Journal homepage: https://www.tandfonline.com/loi/tavi20

Wind farms and aviation
Andrej Novák
To cite this article: Andrej Novák (2009) Wind farms and aviation, Aviation, 13:2, 56-59, DOI:
10.3846/1648-7788.2009.13.56-59
To link to this article: https://doi.org/10.3846/1648-7788.2009.13.56-59

Published online: 14 Oct 2010.

Submit your article to this journal

Article views: 419

View related articles

Citing articles: 2 View citing articles

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tavi20

AVIATION
2009
13(2): 56–59

WIND FARMS AND AVIATION
Andrej Novák
University of Žilina, Department of Air Transport, Univerzitna 1, 010 26 Žilina, Slovakia
E-mail: Andrej.Novak@fpedas.uniza.sk
Received 19 January 2009, accepted 5 May 2009

Andrej NOVÁK, PhD
A member of the staff of the Department of Air Transport, Faculty of Operation and Economics of Transport and
Communications, at the University of Žilina. In 1998 he earned a master’s degree in radio communication technique
from the Faculty of Electrical Engineering at the University of Žilina (Slovakia). Major fields of interest are:
CNS/ATM, transport and traffic system analysis, wind farms and CNS systems.

Abstract. Wind is an increasingly important source of energy for the Slovak Republic. It is exploited by the use of
turbines to generate electricity. Because of their physical size, in particular their height, wind farms can have an effect
on aviation. Additionally, rotating wind turbine blades may have an impact on certain aviation operations,
particularly those involving radar.
Keywords: wind farm, radar theory, air traffic management, communication navigation and surveillance.

1. Introduction
There are two types of radar used for air traffic
control and air defence control and surveillance: primary
surveillance radar (PSR) and secondary surveillance radar
(SSR).
Primary radar operates by radiating electromagnetic
energy and detecting the presence and character of the
echo returned from reflecting objects. Comparison of the
returned signal with that transmitted yields information
about the target, such as location, size, and whether it is
in motion relative to the radar.
Primary radar cannot differentiate between types of
objects; its energy will bounce off any reflective surface
in its path. Moreover, air traffic control primary radar has
no means of determining the height of an object, whereas
modern air defence radars do possess this capability,
using electronic beam control techniques.
For SSR, the ground station emits “interrogation”
pulses of radio frequency (RF) energy via the directional
beam of a rotating antenna system. When the antenna
beam is pointing in the direction of an aircraft, airborne
equipment, known as a transponder, transmits a reply to

the interrogation. The reply is detected by the ground
station and processed by a plot extractor.
The plot extractor measures the range and bearing of
the aircraft and decodes the replies of the aircraft to
determine the aircraft’s flight level and identity (Mode C
operation).
In the Slovak Republic, all aircraft flying in controlled airspace must carry a SSR transponder. Some light
aircraft do not, and aircraft that do carry them may not
have them switched on, in which case they will not be
visible to SSR. Most ATC units are equipped with both
primary and SSR, but increasingly, radar services are
provided using SSR only.
From 2008 onwards, a new type of SSR called Mode
S will begin to be introduced in SR airspace. Mode S is a
development of classical SSR that overcomes many of
the current limitations of the SSR system. It is proposed,
subject to formal consultation, to introduce Mode S
initially in 2008 with a second phase of regulatory changes in 2008. In addition, it is proposed that the requirements for the carriage and operation of transponders will
be significantly extended in conjunction with the Mode S
plans for 2009.
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2. Radar functions
2.1 Air traffic control (ATC)
Radar performs two functions for air traffic control:
a) airport surveillance radar allows air traffic controllers to provide air traffic services to aircraft in the
vicinity of an airport. This service may include
vectoring aircraft to land, providing radar service to
departing aircraft, or providing service to aircraft
either transiting through the area or in the airfield
circuit;
b) en route (or area) radar is used to provide services
to traffic in transit. This includes commercial airliners and military traffic. Area radar has a longer
range than airport radar, particularly at high altitudes.

2.2 Air defence
Air defence radar is used in two ways. On the one
hand, it performs a function similar to its ATC counterparts, being used by air defence controllers to provide
control services to military (usually air defence) traffic. It
is, however, also used to monitor all air traffic activity
within the Slovak Republic and its approaches to produce
a recognised air picture (RAP) with the aim of preserving
the integrity of SR airspace through air policing. The
RAP is produced by allocating track identities to each
radar return (or “plot”) of interest. A radar plot can often
fade from a radar display for a period of time due to a
number of factors, but the track identity will remain,
indicating that the associated plot is actually still present
(Lewis 2001).

2.3 Meteorological radar
Meteorological radar uses electromagnetic (EM)
energy to monitor weather conditions (predominantly
cloud and precipitation) at low altitudes to assist weather
forecasting. Wind profiling radar is used to measure wind
speed at different altitudes.

3. The nature of the impact of wind turbines
Masking
This is the main anticipated effect on air defence
surveillance radar. Such radar works at high radio
frequencies and therefore depends on a clear “line of
sight” to the target object for successful detection. It
follows that any geographical feature or structure lying
between the radar and the target will cause a shadowing
or masking effect; military aircraft wishing to avoid
detection readily exploits indeed this phenomenon. It is
possible that, depending on their size, wind turbines may
cause shadowing effects. Such effects may be expected to
vary, depending upon the turbine dimensions, the type of
transmitting radar, and the aspect of the turbine relative to
it.
The Met Office is also concerned with the effect of
masking on their sensors. Met Office radar looks at a

relatively narrow altitude band that is as near to the
earth’s surface as possible. Due to the sensitivity of the
radar, wind turbines, if they are poorly sited, have the
potential to significantly reduce weather radar performance (Wind … 2001).

4. Radar returns/radar clutter
Radar returns may be received from any radarreflective surface. In certain geographical areas, or under
particular meteorological conditions, radar performance
may be adversely affected by unwanted returns, which
may mask those of interest. Such unwanted returns are
known as radar clutter. Clutter is displayed to a controller
as “interference” and is primarily a problem for air
defence and airport radar operators because it occurs
more often at lower altitudes.
For an airport radar operator, a wind turbine or
turbines in the vicinity of his airfield can present operational problems. If the turbine generates a return on his
radar screen and the controller recognises it as such, he
may choose to ignore it. However, such unwanted returns
may obscure others that genuinely represent aircraft,
thereby creating a potential hazard to flight safety. This
may be of particular concern in poor weather.
A structure, which permanently paints on the radar
in the same position, is preferable to one that only
presents an intermittent return. This is because an
intermittent return is more likely to represent a
manoeuvring or unknown aircraft, obliging the controller
to act accordingly. With this in mind, it is possible that
aviators and radar operators could work safely with one
or perhaps two turbines in the vicinity of an aerodrome.
Of greater concern is the prospect of a proliferation of
turbines, which could potentially saturate an airfield radar
picture, making safe flying operations difficult to guarantee.
Several turbines in close proximity to each other and
painting on radar could present particular difficulties for
long-range air surveillance radar. A rotating wind turbine
is likely to appear on a radar display intermittently
(studies suggest a working figure to be one paint every
six sweeps).
Multiple turbines, in proximity to each other, will
present several returns during every radar sweep, causing
a “twinkling” effect. As these will appear at slightly
different points in space, the radar system may interpret
them as being one or more moving objects and a
surveillance radar will then initiate a “track” on the
returns. This can confuse the system and may eventually
overload it with too many tracks. Measures can be taken
to mitigate this problem, and they are amplified in
Section D4, but these too have their drawbacks (Knill
2002).

5. “Scattering”, “refraction” and/or “false
returns”
Scattering occurs when the rotating wind turbine
blades reflect or refract radar waves in the atmosphere.
These are then subsequently absorbed either by the
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source radar system or another system and can then give
false information to that system. It may affect both
primary and SSR radars. This effect is as yet not
quantified but is certainly possible. It has, for example,
been witnessed at Copenhagen Airport as a result of the
Middelgrunden Offshore Wind Farm.
The possible effects are:
a) multiple, false radar returns being displayed to the
radar operator: blade reflections may be displayed at
the controller’s console as spurious radar contacts;
b) radar returns from genuine aircraft being
displayed, but in an incorrect location (range,
azimuth, or both);
c) garbling or loss of SSR information.
The SSR code allocated to an aircraft may not be
received correctly at the radar installation because of
attenuation, scattering, or refraction effects. Moreover, it
is possible that the aircraft altitude information derived
from Mode C may also be lost or degraded.

6. Potential mitigating measures
6.1 Technical measures
Moving Target Indicator Processing
Objects that are moving cause a shift in the frequency of the returned EM energy to the radar receiver;
this is known as Doppler shift. Moving target indicator
(MTI) processing removes from the display any returned
pulses that indicate no movement or are within a
specified range of Doppler shift. This removes unnecessary clutter, eliminates unwanted moving targets (such
as road traffic), and makes moving targets above a certain
velocity more visible.
Rotating wind turbine blades can impart Doppler
shift to EM energy reflecting off the blades. Depending
on the MTI thresholds set in the radar processor, this may
be displayed as a moving target. Changes in wind
direction at the turbine, the position of the blade in its
rotation, the blade pitch, and other factors may cause the
amount of energy returned to the radar on different
sweeps to vary. At single turbine sites, a radar return will
be repeatedly displayed in the same position and MTI
processing can be deployed. However, multiple-turbine
sites cause a different effect and MTI processing is much
more difficult. On one return, blades from one (or more)
turbine(s) may paint on the radar; on the next sweep, the
blades of a different turbine may paint. This can create
the appearance of radar returns moving around within the
area of the wind farm.
On both airport and air defence radar this can appear
(depending on the type of radar and the processing
thresholds in effect) as unknown aircraft manoeuvring
unpredictably. On air defence radar such as those used in
the Air Defence Slovak Republic, the overall system may
well interpret the activity as an aircraft and automatically
start tracking the activity (Wind … 2002).
Filters
It is technically possible with many types of radar to
filter out returns from a given area to ensure they are not

presented on operational displays. This is however at the
expense of detecting actual aircraft in the area concerned.
In the case of radar that has the ability to discriminate
returns in height, it may be possible to filter out only the
affected height band. On other radar, all returns in the
given area will be lost and, in effect, no overall operational benefit is gained.
Non-Automatic Initiation
A measure that can be taken within the command
and control system to mitigate the effects of spurious
radar returns is to establish what is known as a nonautomatic initiation (NAI) area. Within this area, the
system does not perform its normal function of automatic
track association and correlation. This would prevent the
system attempting to correlate the returns from a large
number of turbines to form what it perceives to be aircraft
tracks. Instead, a human operator monitors the affected
area to manually detect genuine aircraft tracks. Whilst
this technique can help avoid problems both for
surveillance and control of spurious tracks, it can be
manpower intensive and requires operator expertise.
Furthermore, it cannot help to overcome the effect of
clutter on safety. Indeed, the use of clutter filters and
NAIs may be operationally mutually exclusive.

6.2 Operational measures
The type of operations being conducted and the type
of airspace within which a controller is operating are both
relevant factors if radar clutter is being experienced.
Controlled airspace
Within controlled airspace, flight is only possible if
approved by an ATC authority. Therefore, controllers
should know of all aircraft within that controlled airspace.
In this case, if radar clutter is experienced, whether from
a wind turbine or other obstacle, the controller may
assume that the return is not from an unknown aircraft
and will not need to take any action. (There are
exceptions to this rule that do not need to be explored
here.)
Outside controlled airspace
Outside controlled airspace (in the Slovak Republic,
categorised as Class G airspace), clutter and unknown
radar returns present more of a problem. In such airspace,
the radar returns of aircraft are the primary means on
which the separation of aircraft is based. Clutter must
therefore be avoided since it is the only way of ensuring
separation from unknown aircraft.
What may occur is that radar clutter from a wind
turbine may be interpreted as being a return from an
aircraft, or the clutter may be obscuring a genuine radar
return from an actual aircraft operating in the vicinity of
that clutter.
There are two ways a controller can deal with this
problem. The safest option is to simply avoid the area of
clutter, usually by a range of 5 nautical miles. Naturally,
this is not always possible. Alternatively, the controller
may “limit” his radar service by informing the aircraft
receiving the service that, due to being in an area of
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clutter, the pilot may receive late or no warning of other
aircraft.
Controllers use both methods but each presents its
own problem. The cumulative effects of clutter make
vectoring to avoid clutter harder and harder. Controllers
may be able to cope with one or two areas of clutter, but
there is a difficult judgement as to how much proliferation is acceptable. Alternatively, limiting the service is
often a last resort, and to admit that clutter may well be
obscuring returns from genuine aircraft is a clear
indication that flight safety may be compromised.
The significance of unwanted radar returns from
wind turbines will depend not only on what type of
airspace they are in or underneath, but also on their
proximity to traffic patterns and routes. Wind turbines on
an extended centreline of a runway are more likely to
present a significant problem to controllers at longer
ranges due to aircraft lining up for approaches and on
departure. Similarly, airports have standard arrival routes
(STAR) and standard instrument departure (SID) routes,
which may also be considered problematic.

7. Conclusions
All radar is different (even if only due to the
physical impact of operating locations) and creating a
“rule of thumb” for wind farm development near all
systems would require a level of generalisation that
would probably make it worthless.
Therefore, in considering the effect of wind turbines
on radar, developers need to focus on individual radar in
the vicinity of their planned development. It is also
important for developers to appreciate the nature and
extent of any problem. For example, studies in air
defence radar that take no account of the associated
command and control systems may be of very limited
value.
Both civil and military aviation communities have
legitimate interests that must be protected, and they
include protection against the adverse effects of wind
turbines. There is scope for flexibility throughout the
process of considering wind farm applications, however.
The effects of wind turbines on the physical element of
the air domain (as obstructions) are well understood and
the procedures for handling them are relatively

straightforward. Certainly, a flexible approach to the
sitting of turbines can be expected to pay dividends.
Developers must, however, bear in mind that there are
some locations in which the presence of turbines is
unlikely ever to be tolerated.
The effects of wind turbines on electronic systems
and the measures that can be taken to overcome these
effects are less clear-cut. The sitting of wind turbines
will, potentially, affect the radar sensors belonging to
both civil and military users in much the same ways,
although the operational impact of these effects will
probably not be the same. As further research is
conducted and experience with existing (and currently
approved) wind farms grow, all stakeholders will be able
to determine more precisely what may be acceptable and
what will not. No matter what, however, this is an area in
which early dialogue with the relevant stakeholders is
particularly recommended.
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VĖJO FERMA IR AVIACIJA
A. Novák
Santrauka
Vėjas yra vis didėjantis energijos šaltinis Slovakijos Respublikoje. Jis naudojamas generuoti elektrą turbinomis. Vėjo fermos pagal savo fizikinį dydį
ir ypač pagal aukštį gali turėti įtakos aviacijai. Besisukančios vėjo turbinų mentės gali turėti įtakos tam tikroms aviacijos operacijoms, ypač
susijusioms su radarais.
Reikšminiai žodžiai: vėjo ferma, radarų teorija, skrydžių valdymas, komunikacijos navigacija ir priežiūra.
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The Interagency Aerial Supervision Guide standardizes federal agencies, state agencies and local
agencies in the accomplishment of aerial supervision positions as defined by the Incident
Command System (ICS).
This guide exists to promote safe, effective, and efficient aerial supervision services in support of
incident goals and objectives. Its objectives are to:
• Standardize interagency aerial supervision operations and procedures.
• Standardize the roles, responsibilities, and scope of each aerial supervision position.
• Standardize program and training management goals to achieve standardized interagency
operational and training objectives.
• Standardize all elements of the interagency aerial supervision community: Air Tactical
Group Supervisors (ATGS), Aerial Supervision Modules (ASM), Leadplane Pilots
(Lead), Airtanker Coordinators (ATCO), Air Tactical Pilots (ATP), Air Tactical
Supervisors (ATS), and Helicopter Coordinators (HLCO).
• Provide an interagency standard operational procedural guide, available to all members of
the aerial supervision community.

The National Wildfire Coordinating Group (NWCG) provides national leadership to enable
interoperable wildland fire operations among federal, state, tribal, and local partners. NWCG
operations standards are interagency by design; they are developed with the intent of universal
adoption by the member agencies. However, the decision to adopt and utilize them is made
independently by the individual member agencies and communicated through their respective
directives systems.
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2

Chapter 1 – Aerial Supervision Administration, Roles,
and Responsibilities

3

Program Administration

4
5
6

Agencies are responsible for oversight and management of their agency’s aerial supervision
program. In order to achieve a cohesive and highly standardized interagency program, the
following roles and responsibilities of interagency program management are provided.

7
8

National, Regional, State, County, Cities, CAL FIRE, and Military Agency
Program Managers

1

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Program managers are delegated by their respective agencies and are responsible to administer
the agencies aerial supervision program. Interagency scope of responsibilities should include:
• Coordinate with other agency program managers, the Interagency Aerial Supervision
Subcommittee (IASS), and Interagency Geographic Area Coordination Center (GACC)
Representatives to provide program coordination on an interagency basis.
• Coordinate with other agency program managers, the IASS, and interagency GACC
Representatives to maintain and update a national resource qualifications list to include
trainees, qualified personnel, Evaluators, and Final Evaluators.
• Ensure agency training and currency requirements are met. Annually review mission and
qualification summaries.
• Participate on interagency working groups, committees, and subcommittees such as the
Interagency Helicopter Operations Subcommittee, the Interagency Single Engine Airtanker
Board Subcommittee (SEATB), and the Interagency Airspace Subcommittee (IASC).
• Coordinate training at the national and/or geographic level.
• Manage Evaluators and Final Evaluator designations/qualifications in order to meet agency
quality assurance, standardization, and training objectives.
• Coordinate with trainee’s unit/agency to track training progression and on-the-job training
(OJT) needs.
• Ensure coaches are assigned to trainees.
• Provide for quality assurance and oversight of operational and training performance
standards.
• Distribute aerial supervision program related information on an interagency basis.
• Coordinate with agencies that have a desire to develop or enhance an aerial supervision
program.
• Coordinate operational standards with international cooperators.
• Provide input to the revision of the Interagency Aerial Supervision Guide (IASG) and
interagency training management system.
• Additional roles and responsibilities may be assigned based on agency specific needs.
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1

GACC Aerial Supervision Representatives (GACC REPS)

2
3

Aerial Supervision Specialists, assigned by the Geographic Area Coordination Group, coordinate
geographic aerial supervision needs and provide quality assurance oversight of:

4
5

GACC REPS
• Should be recommended on a rotational basis and delegated in writing.

6

Scope of Duties

7

•

8
9
10

•

11
12

•

13
14

•

15
16

•

17

•

18

•

19

Aerial Supervision Working Groups

20
21

There are three sub-groups of the IASS which provide subject matter expertise and technical
assistance to meet IASS assigned tasking. Each group is managed under a charter from IASS.

22

Chair/Co-chair:

23

•

24

•

25

Working Group Members:
• GACC Representatives.
• Agency Representatives – national, regional, and state SME’s.
• Agency program managers.

26
27
28

Serve as Geographic Area Interagency Aerial Supervision point of contact.
Coordinate with agency program managers and Geographic Area Training Representatives
(GATR) to coordinate suitability flights, quality assurance observation flights, final
evaluation flights, and training of federal, state, and local agencies.
Make recommendations concerning training priorities to agency program managers
and GATR’s.
May assist the GACC aircraft coordinators with tactical aerial supervision information
and recommendations.
Coordinate with agency program managers to ensure concurrent and cohesive training,
training curriculum, and operations standards are met, nationally.
Provide input to the revision of the IASG and interagency training management system.
Participate at the National Aerial Supervision meeting (held annually).

Serve as the point of contact to the IASS and manage the working group.
Serve as the Subject Matter Expert (SME) during IASS meetings and deliberations.
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1

Figure 1. Interagency Aerial Supervision Relationship Diagram

2

Aerial Supervision Resources

3
4
5

There are five types of aerial supervision resources and six aerial supervisor ICS positions.
Although these positions are unique, they share the common purpose of facilitating safe,
effective, and efficient air operations in support of incident objectives.

6

Helicopter Coordinator (HLCO)

7
8
9
10
11
12
13
14
15

The HLCO coordinates, directs, and evaluates tactical/logistical helicopter operations. The
HLCO position is typically activated on complex incidents where several helicopters are
assigned. A HLCO can increase the span of control of the ATGS by managing helicopters over
an incident. The HLCO may provide sole aerial supervision on an incident where only
helicopters are assigned, otherwise ATGS is required. When an ATGS is assigned, the HLCO is
a subordinate position to the ATGS. If no ATGS is present, the HLCO works for the Incident
Commander (IC), Air Operations Branch Director (AOBD), or designee. Other than the
prerequisite requirements for ATGS, HLCO organizational structure, currency, and refresher
requirements are recommended to mirror the ATGS program.

16
17

The HLCO is qualified to function from either an airplane or helicopter however during
complexed operations the helicopter is the preferred platform..

18

Air Tactical Group Supervisor (ATGS)

19
20
21
22
23
24
25
26
27
28

The ATGS coordinates incident airspace and manages incident air traffic. The ATGS is an
airborne firefighter who coordinates, assigns, and evaluates the use of aerial resources in support
of incident objectives. The ATGS is the link between ground personnel and incident aircraft.
The ATGS must collaborate with ground personnel to develop and implement tactical and
logistical missions on an incident. The ATGS must be proactive in communicating current and
expected fire and weather conditions. The ATGS must provide candid feedback regarding the
effectiveness of aviation operations and overall progress toward meeting incident objectives.
The ATGS must also work with dispatch staff to coordinate the ordering, assignment, and
release of incident aircraft in accordance with the needs of fire management and incident
command personnel.
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1
2
3
4
5

On Initial Attack (IA) incidents (Type 4 and 5), the ATGS will size up, prioritize, and coordinate
the response of aerial and ground resources until a qualified IC arrives. On complex incidents
(Type 1, 2, or 3), the ATGS will coordinate and prioritize the use of aircraft between several
divisions/groups while maintaining communications with operations personnel and aircraft bases
(fixed/rotor).

6
7
8
9

In the ICS, the ATGS works for the IC on initial attack and the Operations Section Chief (OSC),
AOBD, or operational designee on extended attack. The ATGS supervises the ATCO,
Leadplane Pilot, and the HLCO positions when activated. The ATGS is qualified to function as
an ATCO or HLCO from either an airplane or helicopter.

10

Airtanker Coordinator (ATCO)

11
12
13

The ATCO coordinates, directs, and evaluates airtanker operations. When an ATGS is assigned
the ATCO is a subordinate to the ATGS position. If no ATGS is present the ATCO works for
the IC, OPSC, AOBD, or designee.

14
15
16

An ATCO can increase the effectiveness of an operation by assisting the ATGS by through
management of the airtankers assigned to an incident. The ATCO is not authorized for low-level
flight operations.(Flights Below 500 ft Above Ground Level (AGL))Leadplane Pilot.

17
18
19
20
21

The Leadplane position is identical to the ATCO except the pilot is qualified and authorized for
low-level flight operations. A Leadplane Pilot is not recognized in ICS and is classified as an
ATCO by default. The low-level capabilities of a Leadplane enhance the safety and
effectiveness of airtanker operations in the often turbulent, smoky, and congested airspace of the
fire environment.

22

Aerial Supervision Module (ASM)

23
24
25
26
27

An ASM is a two-person crew functioning as the Lead and ATGS from the same aircraft. The
ASM crew is qualified in their respective positions and has received additional training and
authorization.
An ASM can be utilized as a Lead, ATGS, or both, depending on the needs of incident
management personnel. An ASM consists of an ATP and ATS.

28
29
30
31

ATP – The ATP is a qualified Leadplane Pilot who has received specialized training and
authorization to function as an ASM crewmember. The ATP functions as the Leadplane Pilot
and utilizes Crew Resource Management (CRM) skills to evaluate and share the incident
workload with the ATS.

32
33
34

ATS – The ATS is a qualified ATGS who has received specialized training and authorization to
function as an ASM crewmember. The ATS is an ATGS who also utilizes CRM to evaluate and
share the incident workload with the ATP.

35

The following chart depicts the relation of Aerial Supervision to other resources in ICS.
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1

Figure 2. Aerial Supervision organization during Initial Attack and Extended Attack
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Chapter 2 – Training, Certification, and Currency

2
3
4
5
6

The policies governing Training, Certification, and Currency shall comply with the employee’s
agency policy requirements. Additional requirements described within this guide shall be
considered recommendations unless specifically adopted by the applicable agency as policy.
The purpose of any additional requirement and/or standard is to achieve the highest level of
safety and performance.

7

Helicopter Coordinator (HLCO)

8
9

HLCO is used in conjunction with ATGS/ASM or as stand-alone aerial supervisors of
helicopters. Large incidents can have more than one HLCO operating at the same time.

10

HLCO Position Duties

11

•

12

•

13

•

14
15

•

16

HLCO Initial Training

17

•

18

HLCO Certification

19

•

20

HLCO Supplemental Training

21

•

22

•

23

•

24

•

25

•

26

HLCO Currency

27

•

28

Air Tactical Group Supervisor (ATGS)

29
30
31

Aerial supervision operations place a high demand on communication and management skills.
Application of fire behavior knowledge combined with ground fire resource capability must be
correlated with tactical aircraft mission planning.

32

ATGS Position Duties

33

•

34

•

A qualified HLCO or ATGS will oversee OJT during all missions.
Only qualified HLCO’s can recommend certification of a HLCO.
Coordinates, directs, and evaluates tactical/logistical helicopter operations.
Provide sole aerial supervision on an incident where only helicopters are assigned, otherwise
ATGS is required.

S-378 or equivalent

Completion of Position Task Book (OJT)

Attend RT-378 triennially
7 Skills CRM training
S-271 Helicopter Crew Member
S-372 Helicopter Manager
Load Calculations

1 mission every 3 years

Safely and effectively utilize aircraft in support of incident management objectives.
Coordinate incident airspace and manages incident air traffic.
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1
2

•

3
4

•

5

•

6
7

•

8
9

•

Coordinate, assigns, and evaluates the use of aerial resources in support of incident
objectives.
Collaborate with ground personnel to develop and implement tactical and logistical missions
on an incident.
Communicate current and expected fire and weather conditions.
Provide candid feedback regarding the effectiveness of aviation operations and overall
progress toward meeting incident objectives.
Work with dispatch staff to coordinate the ordering, assignment, and release of incident
aircraft in accordance with the needs of fire management and incident command personnel.

10

ATGS Initial Training, Certification, and Currency

11
12
13

•

14

ATGS Classroom Training

15
16

•

17
18
19

Note: United States Forest Service (USFS) and Department of The Interior (DOI) employees
must attend and pass the National Aerial Supervision Training Course or the California Aerial
Supervision Course.

20

ATGS Agency Approved CRM Training

21
22

•

23

•

24

ATGS Mission Training Requirements

25
26
27

30
31
32

The flight training program should include a variety of work experience and be of sufficient
duration to ensure that the individual can independently function as an ATGS following
certification.
• Observing an ATGS Evaluator during ongoing incident operations.
• All OJT will be under the direct supervision of an ATGS Evaluator in the same aircraft.
• Prior to final certification, candidates must undertake an OJT program under the supervision
of an ATGS Evaluator that provides a variety of experience in initial and extended
attack scenarios.

33

ATGS Candidate Evaluations

34
35
36

•

37
38

•

39
40

•

28
29

Candidates will meet prerequisite experience requirements and mandatory training
requirements listed in the PMS 310-1 or Forest Service Fire and Aviation Qualification
Guide.

S-378, ATGS (State and Local Government) OR National Aerial Supervision Training
Academy (S-378) OR California Aerial Supervision Academy (S-378)

Federal and federally sponsored Administratively Determined (AD) employees will complete
Crew Resource Management 7 Skills (N-9059) facilitated by an authorized instructor.
State employees will follow state CRM training requirements.

The candidate shall receive a written evaluation at the completion of all missions from the
ATGS Evaluator as an integral part of the mission de-briefing. Multiple missions may
be combined.
The Aerial Supervision Mission Evaluation Form is the standard performance
assessment tool.
The candidate will retain a copy of the Mission Evaluation to supplement information
completed by the ATGS Evaluator in the candidate’s task book.
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1

ATGS Training Opportunities

2
3
4

8
9
10

Agency program managers can assist in the development of candidates by assigning a coach and
providing a variety of training opportunities in different locales, fuel types and incident
complexities. Training opportunities may include the following:
• Assignments to work with full-time, dedicated/exclusive use ATGS at an air attack base.
• Assignments to a national or geographic area Incident Management Team (IMT).
• Details or training assignments in other geographic areas to increase the depth of experience.
• Participate as a passenger on other tactical aircraft during missions (subject to approval from
the National Program Manager, Regional Aviation Manager (RAO), Contracting Officer,
Contractor and Pilot in Command (PIC)).

11

ATGS Certification Process

12

16
17

Upon completion of the task book, the agency Final Evaluator will:
• Perform a final Mission Evaluation.
• Return the completed task book to the ATGS trainee along with recommendations.
• Notify the appropriate agency program manager.
• Trainee is responsible for submitting completed position task book, training documentation,
and final recommendation to certifying official.

18

ATGS Supplemental Training

19
20
21
22
23
24
25

The following training opportunities should be considered prior to initial certification or as
supplemental or refresher training for individuals currently certified as ATGSs. The GACC Rep,
agency program manager, or training official can assist in the development of candidates by
providing a variety of training opportunities in different locales, fuel types and incident
complexities. Related aviation training opportunities should be made available to candidates to
provide valuable knowledge, experience and skills applicable to the ATGS. Training
opportunities may include the following:
• Pinch Hitter pilot course.
• Private pilot ground school.
• National Aerial Fire Fighting Academy (NAFA & NAFA II).
• Participation in aerial reconnaissance or aerial detection missions.
• Observing or participating in large helibase operations.
• Orientation to airtanker base and retardant operations.
• Orientation to or observation of aircraft dispatch operations.
• Assignments working with full-time, exclusive use ATGS at an air attack base.
• Peer-to-peer observation and cross training is recommended to enhance skills, provide
avenue to observe other qualified ATGS’s, and enhance operational standardization.
• Assignments to a national or geographic area IMT.

5
6
7

13
14
15

26
27
28
29
30
31
32
33
34
35
36
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1

ATGS Currency Requirements

2
3
4

13

All ATGS will meet the requirements stated in the PMS 310-1and forward an annual mission
summary1 1 to the appropriate agency program manager/RAO.
In addition:
• Annually perform, document, and report a minimum of five missions. (Failure to maintain
ATGS mission currency requires a passing evaluation by a Final Evaluator on an actual or
simulated mission).
• Each mission may be documented as a “Shift” in the appropriate qualification management
system (see glossary).
• Attend a triennial RT-378.
• Attend a triennial CRM 7 Skills Refresher (RT9059F) or agency approved CRM
refresher course.
• Recertification-See 310-1 or agency specific policy.

14
15
16

Note: USFS qualified ATGS’s must meet the Forest Service Fire and Aviation Qualifications
Guide and the PMS 310-1 for ATGS currency. California Department of Forestry (CALFIRE)
supports the above currency requirements and manages them internally.

17

ATGS Refresher Training (RT-378)

18

Required Elements
• Proficiency exercise
• Risk management/ System Safety
• Mission procedures
• FTA management
• Fire and Aviation Weather
• Lessons Learned/Case Studies
• Agency approved CRM refresher
o Federal and federally sponsored AD employees will complete the 7 Skills CRM refresher
(1.5 hours minimum) facilitated by a federally authorized instructor.
o State employees will follow state CRM training requirements.

5
6
7
8
9
10
11
12

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Optional Elements
• Radio programming
• Map reading and navigation
• Strategy and tactics
• Aviation incidents/accidents from the preceding season
• Payment documents
• Contract and aircraft fleet updates
• Issues and concerns from national and/or regional user groups (fire management, dispatch,
hotshots, ICs, etc.)

Annual Mission Summaries, Individual Mission forms, and Mission Evaluation forms are components of the
Aerial Supervision Log Book (NFES 1150).1

1
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1

•

2

•

3

Proficiency Exercise

4
5
6
7

All ATGS will demonstrate proficiency in the required refresher elements and complete a
moderate complexity (a mix of at least four fixed and rotor wing aircraft) mission or flight/Sand
Table Exercises (STEX) exercise (appendix B). Students will be evaluated utilizing the Aerial
Supervision Mission Evaluation form (PMS 509)

8
9
10
11

The exercise will represent a typical IA and will require the ATGS to demonstrate the minimum
acceptable skill set of the position including Fire Traffic Area (FTA) entry, determining FTA
altitudes, initial aircraft briefings, aircraft separation, communication with air and ground
resources, and situational awareness.

12
13
14
15

Performance will be documented on a Mission Evaluation, reviewed with the participant, and
forward a copy to the appropriate agency program manager. Failure to demonstrate an
acceptable level of proficiency will require the ATGS performance deficiency or decertification
process to be implemented.

16
17
18

Documentation packet (or agency record of completion) will be issued to attendees who
complete the refresher. Documentation will be forwarded to the appropriate agency program
manager and the training official.

19

ATGS Mission Evaluation

20
21
22

26

The standard method for evaluating ATGS performance is an actual or simulated mission
utilizing the Aerial Supervision Mission Evaluation form. ATGS (Evaluator/Final Evaluator)
conducts mission evaluations for the following purposes:
• ATGS training
• ATGS certification
• ATGS currency
• ATGS performance deficiencies

27

ATGS Performance Deficiencies

28

35
36

If an ATGS is observed performing unsafely/deficiently:
• The event will be discussed with the individual, and documented. Documentation should
consist of recommendations on how to bring ATGS up to currency standards; additional
academics, coaching, mentoring, observations, etc.
• The recommendations will be forwarded to the appropriate RAO/agency program manager,
and the individual’s supervisor or sponsoring agency/official. The ATGS may be made
unavailable for
ATGS assignments in the appropriate dispatch status system until the certifying official
reviews the recommendations.

37

Air Tactical Group Supervisor Coach

38
39

ATGS Coaches serve as a point of contact and SME for the trainee throughout the
training process.

23
24
25

29
30
31
32
33
34

Communications brevity
Electronic flight bags
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1

Position Requirements

2

•

3

Responsibilities

4

•

5

•

6
7

•

8

•

9
10

•

11

Air Tactical Group Supervisor Evaluator

12
13

ATGS Evaluators should provide consistent ATGS instruction, evaluation, and feedback on
ATGS missions.

14

Position Requirements

15

•

16
17

•

18

•

19

•

20
21

•

22

Responsibilities

23

•

24
25

•

26

•

27
28
29

•

30

•

31

•

32

•

33

Air Tactical Group Supervisor Evaluator Workshop

34
35

Workshops should prepare ATGS Evaluators to apply current and consistent training procedures.
The Evaluator workshop should be integrated with RT-378.

Qualified ATGS

Help develop a training plan for the candidate.
Coordinate with the agency program manager and employee supervisor.
Assure training is on track and that all requirements are being scheduled so as not to delay
progress.
Assist with any problems regarding agency and training requirements.
Coaches should be an independent, nonpartisan person outside the employee’s standard chain
of command.

One year following ATGS qualification while maintaining currency.
Attend a regionally sponsored ATGS Evaluator workshop triennially (by 2019).
Documentation shall be forwarded to the appropriate GACC representative.
ADs are authorized for this position providing they meet the position requirements.
Maintain ATGS currency as defined by agency training policy.
The agency program manager/ appropriate RAO will track ATGS Evaluator. State agency
aviation program managers have the ability to designate state employed ATGS Evaluators.

Utilize applicable methods to promote ATGS trainee progress and ultimate certification.
Utilize training aids, best practices, forms, and policy documents to maximize the training
experience.
Review and complete applicable position task book elements.
Document strengths, focused improvement areas utilizing the Aerial Supervision Mission
Evaluation Form (PMS 509 Form 4) located at:
https://www.nwcg.gov/products/509/aerial-supervision-logbook-forms
Provide feedback to the trainee’s supervisor/coach.
Share progress reports with ATGS trainee’s GACC Representative.
Coordinate with trainee’s supervisor to recommend and schedule final evaluation flight.
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1

Target Group

2

Qualified ATGS (one year)

3

Workshop Instructor Requirement

4

ATGS Evaluator

5

Course Prerequisite

6

None

7

Course Level

8

Regional, state, or area

9

Course Content:

10

•

Instructional methods

11
12

•

13

•

14

•

15

•

16

•

17

•

18

•

19

•

20

•

Utilization of the Mission Evaluation Form (PMS 509 form 4) located at:
https://www.nwcg.gov/products/509/aerial-supervision-logbook-forms
Mission flights
Lecture
STEX
After Action Review (AAR)
Interagency/Regional consistency
CRM/Human Factors – How to provide constructive criticism
Training Aids
Policy

21

Air Tactical Group Supervisor Final Evaluator

22
23

This section describes the qualifications, training, certification, and currency requirements
necessary to perform as an ATGS Final Evaluator.

24

ATGS Final Evaluator Duties

25
26

•

27

Position Requirements

28

•

29
30

•

31

•

32

•

33
34

•

35
36

Note: State agency aviation program managers have the ability to designate state employed
ATGS Final Evaluators.

Provide final ATGS trainee evaluation and complete Final Evaluator verification page in the
ATGS position task book.
One year of experience as an ATGS Evaluator.
Attend a nationally sponsored ATGS Final Evaluator Workshop triennially (by 2019).
Documentation shall be forwarded to the appropriate GACC representative.
AD employees are NOT authorized to perform this function.
Maintain ATGS currency as defined by agency training policy.
The appropriate RAO /agency program manager will provide a letter of authorization to the
ATGS Final Evaluator upon completion of the requisite training.
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1

Responsibilities

2
3

•

4

•

5

•

6

•

7
8

•

9

•

10

•

11

Air Tactical Group Supervisor Final Evaluator Workshop

12

Objective

13

Prepare ATGS Final Evaluators to perform ATGS trainee final evaluations. The Final

14

Evaluator Workshop should be integrated with the Aerial Supervision Academy or equivalent.

15

Target Group

16

ATGS Evaluators

17

Instructor Requirement

18

ATGS Final Evaluator

19

Course Prerequisite

20

None

21

Course Level

22

National

23

Course Content

24

•

25

•

26

•

27

•

28

•

29

•

30

Airtanker Coordinator (ATCO)

31

The ATCO may not be authorized for low-level (below 500’ AGL) operations.

32

Position Duties
• Coordinates, directs, and evaluates airtanker operations.
• Works under the ATGS.

33
34

Coordinate with ATGS Instructor and trainee’s supervisor to schedule and implement a final
evaluation.
Perform final evaluation and complete Aerial Supervision Mission Evaluation form.
Complete the Position Task Book (PTB).
Complete Final Evaluator Verification OR,
Complete an Evaluation Record (experience block) to document further training
recommendations.
Review evaluation with ATGS trainee.
Contact trainee’s supervisor and review the final evaluation.

Policy
Documentation
ATGS PTB
Aerial Supervision Mission Evaluation (PMS 509)
CRM/Human Factors – How to provide constructive criticism
Agency specific qualification/certification processes
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1

Leadplane Pilot (Lead)

2
3
4
5

The primary mission of the Leadplane Pilot is to ensure the safe, efficient and effective use of
airtankers in the management of wildland fire. The term "Leadplane Pilot" is used to address a
specialized function. The ICS does not include this position in the organization but uses the term
ATCO. The differences between the functions of the two positions are addressed below.

6
7
8

Leadplane operations place a high demand on not only pilot skills, but on a person's management
skills. Pilot skills, mission management, and application of fire behavior knowledge, all
correlate with successful mission performance.

14
15
16

A Leadplane Pilot is an aerial firefighter. As such, National Wildfire Coordinating Group
(NWCG) firefighter training titles are used in lieu of standard Federal Aviation Administration
(FAA) pilot terminology. For purposes of Leadplane Pilot training:
• An “Instructor” is herein referred to as an “Evaluator.”
• A “Pilot Examiner or Check Airman” is herein referred to as a “Final Evaluator.”
• An interagency Leadplane Pilot call sign/qualification list is maintained by the USFS
Washington Office (WO), Branch Chief Pilot Standardization and published annually in the
National Mobilization Guide.

17

Leadplane Pilot Qualifications

18
19
20
21
22
23
24

Candidates for Leadplane Pilot designation must be federal or state (or state contract) employees
who have the appropriate FAA pilot and medical certifications. Forest Service candidates shall
possess, as a minimum, the flight experience listed in the Forest Service Handbook (FSH)
5709.16. DOI pilots shall meet, as a minimum, the requirements of 351 Departmental Manual
(DM) 3. State contract employees shall possess, at a minimum, the flight experience listed in
FSH 5709.16 Trainees shall complete the mission training and certification requirements of this
section.

25

Deviations or Exceptions

26
27
28
29
30

The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO (USFS),
the National Flight Operations Manager (BLM), or appropriate State Aviation Official may
authorize deviations or exceptions from the training requirements. Approved deviations or
exceptions will be in writing. Documentation will be maintained by the appropriate agency
official and a copy will be carried in the trainees training folder.

31

Leadplane Pilot Initial Training Curriculum

32
33

Every effort shall be made to limit the number of Leadplane Pilot Evaluators assigned to provide
training for each candidate during Phases 1 and 2.

34

Leadplane Pilot Training

35

This defines the Leadplane Pilot program of instruction.
• Organizational Course of Instruction
• I-200 Basic ICS
• S-370 Intermediate Aviation Operations, if available. If not available, S-270 Basic Aviation
Operations
• S-290 Intermediate Fire Behavior
• National Air Attack Academy (Alternate delivery S-378) or CALFIRE Air Attack Academy

9
10
11
12
13

36
37
38
39
40
41
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1

•

2
3

Note: The above courses shall be completed prior to entering Phase 3 Operational
Flight Training

4

Leadplane Pilot Supplemental Training

5
6

Candidates should obtain additional training beyond agency minimum requirements prior to
proceeding with Operational Training.
• Wildland fire suppression experience
• Low-level and mountain flying experience
• Fire suppression tactics
• Dispatch Center orientation and operations
• Helicopter Operations

7
8
9
10
11

Interagency Aerial Supervision Academy (Initial Leadplane Pilot Training Course)

15

Additional courses to be completed at the next available opportunity after
initial qualification:
• NAFA or NAFA II
• Agency approved Crew Resource Management 7 Skills (N-9059)

16

Operational Flight Instruction

17
18
19

Training is divided into three phases. Each phase is to be completed before progressing to the
next phase. Identified deficiencies shall be documented and corrected prior to the candidate’s
progress to the next phase.

20

Documentation of Training

21
22

25

The pilot is responsible for maintaining their individual training folder. The folder shall include
the following:
• Course completion certificates
• Record of ground and flight training including documentation of corrected deficiencies
• Sign-offs for each phase of flight training

26

Flight Training Records

27
28
29
30
31
32

Leadplane Pilot Evaluators will provide the trainee with a written documentation of each training
flight. The original copy will be retained by the trainee in their training folder. A copy of the
phase training completion form will be sent to the appropriate RAO and a copy forwarded to the
WO Branch Chief, Pilot Standardization (USFS), the National Flight Operations Manager
(BLM), or the appropriate State Aviation Officer. The Leadplane Evaluator will retain a copy
for their records.

33

Leadplane Training / Check Form

34

•

35

Initial Leadplane Pilot Training Process

36
37
38
39

The Initial Leadplane Pilot Training Course should be taken before entering Phase 1 but shall be
accomplished before completing Phase 2.
Note: The Leadplane Evaluator may alternate between the left and right (front and back) seats
during Phases 2 and 3.

12
13
14

23
24

The Leadplane / Check Form is to be used to record all Leadplane training and checkrides.
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1

Phase 1

2

•

3
4

•

5
6

14
15

Note: Flight time obtained in the Initial Leadplane Pilot Training Course can be used to meet this
requirement.
• Phase Check –This check will evaluate the following in a non-fire environment.
o Oral – The trainee shall pass an oral review covering all activities under Phase 1. The
oral will consist of questions involving (1) specific safety-of-flight and key operational
issues, (2) discussion questions designed to determine if the trainee has the base
knowledge that should be gained from Phase 1 activities, and (3) general questions to
establish that the trainee has an understanding of the operational issues that are necessary
to progress to Phase 2 (Appendix A).
o Flight Check – The flight check shall include low-level mountain flying, airspeed control,
tactical low-level patterns and join ups.

16

Phase 2

17

•

18

•

19
20

•

21

•

7
8
9
10
11
12
13

22
23
24
25
26
27
28
29
30
31

Minimum of two operational periods of observing and assisting an ATGS on missions.
Minimum of two missions of Leadplane Tactical Flight Training comprised of low
levelflight, mountainous terrain flight, proximity flight, and Leadplane/airtanker simulation.

Minimum of 3 missions observing in the right seat fire missions with a Leadplane Evaluator.
Ride as an observer on a variety of airtankers, during fire missions.
Minimum of 15 Leadplane missions on fires of various size and complexity as the flying
pilot in the left seat under the supervision of a Leadplane Evaluator.
Phase Check – A Leadplane Final Evaluator will administer the Phase Check.
o Oral – The trainee shall pass an oral review covering all activities under Phase 2. The
oral will consist of questions involving (1) specific safety-of-flight and key operational
issues, (2) discussion questions designed to determine if the trainee has the base
knowledge that should be gained from Phase 2 activities, and (3) questions designed to
determine that the trainee has the knowledge to address situations that can arise when
performing the Leadplane mission.
o Flight Check – The flight check to determine that the trainee (1) can safely perform the
Leadplane mission, (2) operate within the designated mission profiles, and (3) has been
exposed to varying fire size and complexities. Any identified problem areas will be
satisfactorily resolved.

32

Phase 3

33

All required ground training shall be completed prior to initiating Phase 3.
• Minimum of ten Leadplane missions on fires of varying size and complexities as the flying
pilot under the supervision of a Leadplane Evaluator.
• A portion of the Leadplane missions shall be flown in other regions/states if not
accomplished in Phase 2.
• Additional flights in airtankers as necessary.
• Final Leadplane Progress Check – A Leadplane Pilot Evaluator will make a final progress
check upon completion of the Phase 3. This will consist of an oral review covering all
aspects of Leadplane Pilot operations.
• Complete Records Review – Complete records review of the training folder by the
candidate's coach to determine that all requirements have been met and signed off. The

34
35
36
37
38
39
40
41
42
43
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1

coach will than schedule a final check ride.

2

Final Evaluation and Qualification

3

13
14
15

To be designated as a Leadplane Pilot, candidates shall have:
• Satisfactorily completed all operational flight training and acquire the necessary operational
flight experience.
• Undergone a complete oral and operational evaluation. The evaluation consists of:
o A Phase 3 sign-off by a Leadplane Evaluator who has instructed the candidate during
Phase 3, attesting to the candidate's mission competence.
o A final flight check (which may require multiple missions to allow the Leadplane Final
Evaluator to observe adequate performance in complex environments) by a Leadplane
Final Evaluator certifying that the candidate has completed the required training and
recommends they be approved to perform as a Leadplane Pilot.
• The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), the National Flight Operations Manager (BLM), or appropriate State Aviation
Official will issue a letter of designation upon successful completion of Leadplane training.

16

Leadplane Pilot Currency

17
18
19
20

Experience – Leadplane Pilots shall complete 30 Leadplane missions in a three-year period.
Pilots not meeting the 30-mission requirement shall pass a flight check on a Leadplane fire
mission. A mission consists of a flight on an actual fire where retardant is delivered. Each fire
flown during a single flight counts as a mission.

21

Annual Leadplane Refresher

22

A Leadplane refresher will occur annually and consist of ground school and flight training.

23

Required Ground School Refresher Elements
• Target Description Exercise
• Safety
• Communications
• Tactics
• Airtanker operations

4
5
6
7
8
9
10
11
12

24
25
26
27
28

34

Optional Ground School Refresher Elements
• ICS
• Pre-season Update: (airtanker crew assignments, Expected fire behavior, Long-term weather
prognosis)
• Fire Size-Up
• Additional elements may be added based on national trends and needs.

35

Required Flight Training Refresher Elements

36

Flight Training shall be a minimum of three flight hours and include:
• Target Description
• Leadplane Tactical Flight Profile
• Communications
• Escape Routes

29
30
31
32
33

37
38
39
40
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1

•

2

•

3

Standardization Evaluation

4
5
6
7

Leadplane mission checks may be conducted at any time for all qualified Leadplane Pilots with
not prior notice. The results will be forwarded to the appropriate RAO and WO Branch Chief,
Pilot Standardization (USFS), the National Flight Operations Manager (BLM), or appropriate
State Aviation Official and the Leadplane Pilot briefed on the evaluation.

8

Air Tactical Pilot/ASM Training

9

See ASM section.

Emergency Procedures
Annual Leadplane Pilot mission competency check by a Leadplane Evaluator

10

Modular Airborne Fire Fighting System (MAFFS)

11
12

MAFFS qualification is an additional required endorsement. Leadplane Pilots are required to
attend the first available MAFFS training session after initial Leadplane qualification.

13

Qualifications

14

•

15

•

16

Certification

17

•

18
19
20

•

21

Currency

22

Leadplane Pilots shall attend the MAFFS training session every four years at a minimum.

23

Region 5 South Ops Familiarization

24
25
26
27
28

Leadplane Pilots shall receive instruction by an experienced Leadplane Evaluator in South Ops
before operating alone in that area. The WO Branch Chief, Pilot Standardization in coordination
with the appropriate RAO (USFS), the National Flight Operations Manager (BLM), or
appropriate State Aviation Official may waive this requirement if the Leadplane Pilot received
instruction in this area on fire missions during Phase 1 or Phase 3 Leadplane training.

29

Supplemental (AD) Leadplane Pilots

30
31

AD pilots shall maintain the same currency and training requirements stipulated for agency
pilots. The USFS WO will publish a list of supplemental Leadplane Pilots on an annual basis.

32

Leadplane Pilot Coach

33
34

This section describes the qualifications, training, and currency requirements necessary to
perform as a Leadplane Coach. Leadplane Coach: Serves as a point of contact and SME for the

Be a qualified Leadplane Pilot.
Shall have completed MAFFS Leadplane Pilot training.

Attend MAFFS Training Session.
Interim certification may be granted upon initial Leadplane qualification based on actual
MAFFS operational experience obtained during initial Leadplane training. Leadplane Pilots
who obtain interim MAFFS certification shall attend the next MAFFS training session.
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1

trainee throughout the training process.

2

Position Requirements

3

•

4

Responsibilities

5

•

6

•

7
8

•

9

•

10
11

•

12

Leadplane Pilot Evaluator

13
14

Leadplane Pilot Evaluator provides consistent Leadplane instruction, evaluation, and feedback
on Leadplane missions.

15

Qualification Requirements

16

•

17

•

18

•

19

•

20

•

21

•

22

Responsibilities

23

•

24
25

•

26

•

27
28

•

29

•

30

•

Utilize applicable methods to promote Leadplane trainee progress and ultimate certification.
Utilize training aids, best practices, forms, and policy documents to maximize the training
experience.
Review and complete applicable phase training documentation.
Document strengths, area for improvement, and focus areas utilizing the Leadplane Pilot
Training/ Check Form.
Provide feedback to the trainee’s supervisor/coach.
Share progress reports with Leadplane Evaluator community.

31

•

Coordinate with trainee’s supervisor to recommend and schedule final evaluation flight.

32

Certification Process

33

•

34
35
36

•

Qualified Leadplane Pilot

Help develop a training plan for the candidate.
Coordinate with the appropriate RAO/agency program manager and employee supervisor.
Assure training is on track and that all requirements are being scheduled so as to not delay
progress.
Assist with any problems regarding agency and training requirements.
Coaches should be an independent, nonpartisan person outside the employee’s standard chain
of command.

Current Leadplane Pilot with a minimum of two seasons experience after initial qualification.
Multi-region experience as a qualified Leadplane Pilot.
MAFFS Qualified.
Possess the appropriate FAA flight instructor certificate.
Region 5 South Ops Experience.
Attend Leadplane Evaluator workshop biennially.

Pass a Leadplane Pilot Final Evaluator oral and flight check.
The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), the National Flight Operations Manager (BLM), or appropriate State Aviation
Official will issue a Leadplane Pilot Evaluator designation letter.
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1

Currency

2

•

3

•

4

•

5

Leadplane Pilot Evaluator Workshop

6

Objective

7

•

8

•

9

•

Maintain Leadplane Pilot currency
Maintain MAFFS currency
Attend biennial Evaluator Workshop

Prepare Leadplane Evaluators to apply current and consistent training procedures.
Target Group: Qualified Leadplane Pilots with 2 years of experience.
Workshop Instructor Requirement –Leadplane Pilot Evaluators and Final Evaluators.

10

Nomination Process

11
12
13
14
15

The Leadplane working group, in conjunction with the WO Branch Chief, Pilot Standardization
and the appropriate RAO (USFS), the National Flight Operations Manager (BLM), or
appropriate State Aviation Official will nominate pilots who meet the qualifications and whom
they consider to have the experience, aptitude, dedication, and ability to perform the duties of a
Leadplane Pilot Evaluator.

16

Course Prerequisite

17

•

18

•

19

•

20

•

21

Course Level

22

National Interagency

23

Course Content

24

•

25

•

26

•

27

•

28

•

29

•

30

•

31

•

32

•

33

Multi-region experience as a qualified Leadplane Pilot
MAFFS Qualified
Possess the appropriate FAA flight instructor certificate
Region 5 South Ops Experience

Instructional methods
Utilization of the Leadplane Pilot Training/ Check Form
Mission flights
Lecture
STEX
AAR
Standardization of instruction
CRM/Human Factors – How to provide constructive criticism
Training Aids
o Policy
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1

Leadplane Pilot Final Evaluator

2
3
4

Leadplane Pilot Final Evaluator provides final Leadplane Pilot trainee evaluations. The
Leadplane Pilot Final Evaluator makes the recommendation for certification to the appropriate
agency program manager.

5

Qualification Requirements

6

•

7

•

8

•

9

•

Current Leadplane Pilot with a minimum of three seasons as a Leadplane Evaluator.
MAFFS Qualified.
Possess the appropriate FAA flight instructor certificate.
Attend Leadplane Final Evaluator workshop biennially.

10

Responsibilities

11
12

•

13

•

14

•

15

Certification

16

•

17
18
19

•

20

Currency

21

•

22

•

23

•

24

Leadplane Pilot Final Evaluator Workshop

25

Objective

26

Prepare Leadplane Final Evaluators to apply current and consistent training procedures.

27

Target Group

28

Qualified Leadplane Evaluator Pilots with 3 years of experience

29

Workshop Instructor Requirement

30

Leadplane Pilot Final Evaluator

31

Nomination Process

32
33
34
35
36

The Leadplane working group, in conjunction with the WO Branch Chief, Pilot Standardization
and the appropriate RAO (USFS), the National Flight Operations Manager (BLM), or
appropriate State Aviation Official will nominate pilots who meet the qualifications and whom
they consider to have the experience, aptitude, dedication, and ability to perform the duties of a
Leadplane Pilot Final Evaluator.

Coordinate with Leadplane Evaluator and trainee’s supervisor to schedule and implement a
final evaluation/check ride.
Perform final evaluation/check ride and complete Leadplane Pilot Training/ Check Form.
Contact trainees supervisor and review the final evaluation.

Pass a Leadplane Pilot Final Evaluator oral and flight check.
The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), the National Flight Operations Manager (BLM), or appropriate State Aviation
Official will issue a Leadplane Pilot Final Evaluator designation letter.

Maintain Leadplane Pilot currency
Maintain MAFFS currency
Attend biennial Final Evaluator Workshop
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1

Course Prerequisite

2

•

3

•

4

•

5

Course Level

6

National Interagency

7

Course Content

8

•

9

•

10

•

11

•

12

•

13

Leadplane Pilot/Trainee Performance Deficiencies

14
16
17
18
19

If a Leadplane Pilot/Trainee is observed performing unsafely/deficiently:
• The event will be discussed with the individual, and documented as appropriate.
• Depending on the agency, the documentation will be forwarded WO Branch Chief, Pilot
Standardization and the appropriate RAO (USFS), the National Flight Operations Manager
(BLM), or appropriate State Aviation Official. The individual may be made unavailable for
Leadplane Pilot/Trainee assignments in the appropriate dispatch/status system.

20

Aerial Supervision Module (ASM)

21
22
23
24

An ASM is a crew of two specially trained individuals who retain their individual Leadplane
Pilot and ATGS qualifications. Each crewmember has specific duties and responsibilities that
fall within their area of expertise. These vary in scope based on the mission and task loads of
each crewmember.

25
26
27
28
29

The ATP serves as the aircraft commander and is primarily responsible for aircraft coordination
over the incident. Following Leadplane qualification, it is recommended that Leadplane Pilots
acquire one year of Leadplane experience in multiple geographic regions prior to operating as an
ATP. This does not preclude the Leadplane Pilot from attending ASM training or flying with an
ATS to gain additional fire fighting and retardant use experience.

30
31
32
33
34

The ATS serves as the mission commander who develops/implements strategy/tactics in
conjunction with the IC and Operations personnel. When no IC is present the ATS assumes
those responsibilities until qualified ground personnel arrive. ATS initial candidates must be
qualified as an ATGS Evaluator. This does not preclude the ATS candidate from attending
ASM training.

35
36
37

The ASM is designed for IA operations, but can provide IMTs with the flexibility of being able
to alternate between operational functions until dedicated aerial supervision resources can be
assigned to the incident.

38

ASM Resource Status, Ordering, and Identification

39

ASM resource identification and status are reported using the following procedures:

15

Multi-region experience as a qualified Leadplane Pilot Evaluator.
MAFFS Qualified.
Possess the appropriate FAA flight instructor certificate.

Final evaluation methods
Mission flights
Standardization of final evaluation
CRM/Human Factors – How to provide constructive criticism
Policy
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1
2
3
4
5

Tactical Aircraft Report – The National Interagency Coordination Center (NICC) and GACC
report the status of the ASM crews as a national resource. The ATPs Leadplane Pilot designator
is used in conjunction the federal ASM designator to identify the ASM. The State of Alaska
ASM designator is A, Alpha. The Forest Service and BLM ASM designator is B (Bravo). The
CALFIRE ASM designator is C (Charlie).

6
7
8

Resource Ordering – Federal ASMs are a national resource and will be ordered in the same
manner as Leadplanes or other national resources. The ATS and Leadplane Pilot should be
rostered as subordinates to the aircraft on the resource order.

9

Flight and Duty Day Limitations

10
11
12

The ATS, when assigned to an ASM, will have the same flight and duty limitation as the ATP
and are considered a crewmember. The ATS will match the ATP tour of duty for consistency
and resource availability.

13

ASM Utilization

14

The ASM is a shared national resource and can be utilized in the following capacities:

15

•

16

Authorized Passengers

17

The following positions are authorized to be on board the aircraft during ASM operations:

18

•

Air Tactical Pilot/Air Tactical Pilot Trainee

19

•

Evaluator Pilot/Final Evaluator Pilot

20

•

ATS/ATS Trainee

21

•

Evaluator ATS/Final Evaluator ATS

22
23
24
25
26

Other passengers must be authorized in writing by the appropriate WO Branch Chief, Pilot
Standardization or WO Branch Chief, Aviation Operations (USFS), the National Flight
Operations Manager (BLM), or appropriate State Aviation Official and approved by the flight
crew. This is generally limited to three total personnel on board the aircraft during low-level
ASM mission operations.

27

Initial ASM Training (ATP/ATS)

28

Objective

29

•

30

Nomination

31

•

32

Documentation of Training

33
34

It is the responsibility of the ATS/ATP candidate to maintain and update a training and
experience folder which will include:
• Course completion certificates.
• Certification page of ATGS PTB for ATS.

35
36

ASM, Leadplane, ATGS, Detection/Recon, All Risk, FEMA ESF4, etc.

To establish the qualification and training requirements necessary to perform as an ASM.

RAO’s/agency program managers will nominate candidates to attend ASM initial training.
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1
2

•

3

•

4
5
6
7
8
9

Deviations or Exceptions – The WO Branch Chief, Pilot Standardization in coordination with
the appropriate RAO and the WO Aerial Supervision Program Manager (USFS), the National
Flight Operations Manager (BLM), or appropriate State Aviation Official may authorize
deviations or exceptions from the training requirements. Approved deviations or exceptions will
be in writing. Documentation will be maintained by the appropriate Agency Official and a copy
will be carried in the trainees training folder.

Annual update of experience to agency specific Incident Qualification and Certification
System.
ATS/ATP Letter of Authorization.

10

ASM Initial/Refresher Course of Instruction

11

Classroom Training

12

•

13

Required Classroom Elements

14

•

15

•

16

•

17

•

18

•

19

•

20

Optional Classroom Elements

21

•

22

•

23
24

•

25

•

26

•

27

Operational Mission Instruction

28
29
30
31

ASM candidates should have a variety of OJT. The following flight training requirements
provide guidance for evaluating ASM candidates. Individualized training and evaluation
programs should be developed to refine the skills and abilities of each trainee prior to
certification.

32

ATS Initial Observation Flights

33
34

Two observation flights must be completed prior to front seat flight training. One of these flights
must occur on a fire mission:
• Two simulated missions to occur during ASM Initial.
• Initial OJT must occur under the direct supervision of an ATS Evaluator in the same aircraft.
• After initial OJT and when mutually agreed upon by the ATP Evaluator and ATS Evaluator
an ATS trainee may be authorized to continue training with an ATP Evaluator without an

35
36
37
38

ASM initial is a national level course.

Safety
Tactical Mission CRM
Communications (Tactical)
Aircraft Familiarization/Differences
Tactics (ASM Specific)
Airtanker/ Helicopter Sequencing

Crew interaction and CRM utilization
Incident Command System-(Aerial Supervision Specific)
Pre-season Update: ( Program Updates/Changes, Expected fire behavior, Long-term weather
prognosis)
Additional elements may be added based on national trends and needs
Global Positioning System (GPS)/Radio/Technology- Review
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ATS Evaluator onboard the aircraft. Approval will be made on a case by case basis. A final
evaluation must be conducted by an ATS Final Evaluator on board the aircraft.

1
2
3

ASM Evaluation

4
5

The standard method for evaluating ATS performance is an actual or simulated mission utilizing
the ASM Mission Evaluation form.

6
7
8

Recommended minimum incident complexity for final evaluation:
Crew members (ATP & ATS) work load will be balanced and at a tempo that limits verbal
communication and requires nonverbal communications be utilized for a portion of the mission.

9
10
11
12

Low-level operations while coordinating a minimum of 2 air tankers and 2 helicopters in
collaboration with ground resources shall occur. The ASM crew shall have operational control
of the 4 aircraft, working low level on the incident. Demonstrate CRM on a moderate
complexity incident.

13

ATS Certification

14

21
22
23

Upon completion of the task book the ATS Final Evaluator will:
• Administer a final ASM Mission Evaluation, ensuring successful performance of the ATS
(T).
• Return the completed task book to the ATS trainee along with recommendations.
• Notify the appropriate agency program manager.
• The ATS trainee is responsible for submitting completed PTB, training documentation, and
final recommendation to certifying official.
• The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), BLM National Flight Operations Manager, or State Aviation Official issues a Letter
of Authorization to the employee and supervisor.

24

ATP Certification

25

31
32
33

The ATP Final Evaluator will:
• Administer a final ASM Mission Evaluation, ensuring successful performance of
the ATP (T).
• Notify the appropriate agency program manager.
• The ATP trainee is responsible for submitting training documentation, and final
recommendation to certifying official.
• The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), BLM National Flight Operations Manager, or State Aviation Official issues a Letter
of Authorization to the employee and supervisor.

34

ATS Supplemental Training

35

•

36

•

37

•

15
16
17
18
19
20

26
27
28
29
30

Attend professional simulator training as a crew
Agency provided Pinch Hitter Course -(Aircraft Specific)
Private Pilot Ground School/Private Pilot Rating
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1

ASM Currency

2

•

3
4

•

5

•

6

•

7

•

5 ASM missions per year
ATP: ASM missions can be considered Leadplane missions. Leadplane missions do not
count toward ATP currency
The annual mission summary will be forwarded to the agency program manager
If currency lapses a final evaluation must be performed on an actual/simulated mission
Attend an ASM refresher triennially

8
9
10
11
12
13
14

1 year lost currency: If the ATS has not met the 5 mission requirement in the previous 12
months, attendance to the ASM refresher portion of National Aerial Supervision Training
Academy (NASTA) will be required. Classroom participation and 1 front seat role playing
mission while being evaluated by a current Evaluator will occur. If the ASM Evaluator notes
any non-standard practices or deficiencies additional flights shall occur prior to “recertification”
with a current ASM Final Evaluator. A passing “final evaluation” must be documented during
ASM initial or on an actual wildfire assignment.

15
16
17
18
19
20

2 consecutive years of lost currency: Attendance to the ASM initial portion of NASTA will be
required. 8 hour ground school, classroom participation, and 3 hot seat missions while being
evaluated. A passing “Final Evaluation” must be documented and forwarded to the appropriate
agency program manager for “recertification”. If the evaluation is not successful the ASM Final
Evaluator will forward all documentation to the appropriate agency program manager with
appropriate recommendations.

21
22
23
24
25

Quality Assurance: agency program managers may request a Quality Assurance (QA)
assessment. QA evaluations may occur during ASM refresher, ASM initial, or over an incident.
The request will be made from the program manager to the NASTA course coordinator to
describe intent and needs if it needs to occur during NASTA. The course coordinator will
facilitate flights to ensure the QA request needs are met on a case by case basis.

26

ASM Deficiencies

27

31
32
33
34
35

If an ASM is performing deficiently:
• The event will be discussed with the individuals, and documented. Documentation should
consist of recommendations on how to bring ASM up to currency standards; additional
academics, coaching, mentoring, observations, etc.
o The recommendations will be forwarded to the WO Branch Chief, Pilot Standardization
and appropriate RAO (USFS), the National Flight Operations Manager (BLM), or
appropriate State Aviation Official. The crew may be made unavailable for ASM
assignments in the appropriate dispatch/status system. This may not make them
individually unavailable for Leadplane or ATGS assignments.

36

Air Tactical Supervisor Coach

37
38

An ATS Coach serves as a point of contact and SME for the trainee throughout the training
process.

39

Position Requirements

40

•

28
29
30

Qualified ATS Evaluator
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1

Responsibilities

2

•

3

•

4
5

•

6

•

7
8

•

9

Air Tactical Supervisor Evaluator

Help develop a training plan for the candidate.
Coordinate with the agency program manager and Employee Supervisor.
Assure training is on track and that all requirements are being scheduled so as to not delay
progress.
Assist with any problems regarding agency and training requirements.
Coaches should be an independent, nonpartisan person outside the employee’s standard chain
of command.

10

ATS Evaluator provides consistent ATS instruction, evaluation, and feedback on ATS missions.

11

Position Requirements

12

•

13

•

14

•

15

•

16

•

17

Responsibilities

18

•

19
20

•

21

•

22

•

23

Evaluation Form.

24

•

25

•

26

•

27

ASM -Evaluator Workshop

28

Objective

29
31

Prepare ATS/ATP Evaluators to apply current and consistent training procedures.
• Target Group – Qualified ATS/ATP
• Workshop Instructor Requirement –ATS/ATP Evaluators and Final Evaluators

32

Nomination Process

33
34
35
36
37

The ATS working group, in conjunction with the WO Branch Chief, Pilot Standardization,
appropriate RAO and the WO Aerial Supervision Program Manager (USFS), the National Flight
Operations Manager (BLM), or appropriate State Aviation Official will nominate ATS/ATP’s
who meet the qualifications and whom they consider to have the experience, aptitude, dedication,
and ability to perform the duties of an ATS/ATP Evaluator.

30

Qualified ATS
AD are authorized for this position providing they meet the position requirements
Maintain ATS currency
Attend ASM Evaluator Workshop
The RAO/agency program manager will track ATS Evaluator

Utilize applicable methods to promote ATS trainee progress and ultimate certification.
Utilize training aids, best practices, forms, and policy documents to maximize the training
experience.
Review and complete applicable PTB elements.
Document strengths, area for improvement, and focus areas utilizing the ASM Mission.

Provide feedback to the trainee’s supervisor/coach.
Share progress reports with ATS Evaluator community.
Coordinate with trainee’s supervisor to recommend and schedule final evaluation flight).
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1

Course Prerequisite

2

Multi-Region experience as a qualified ATS/ATP

3

Course Level

4

National Interagency

5

Course Content

6

•

7

•

8

•

9

•

10

•

11

•

12

•

13

•

14

•

15

•

16

Air Tactical Supervisor Final Evaluator

17
18

ATS Final Evaluators provide final ATS trainee evaluation and complete Final Evaluator
verification page in the ATS PTB.

19

Position Requirements

20

•

21

•

22

•

23

•

24
25
26
27

•

28

Responsibilities

29
30

•

31

•

32

•

33

•

34

•

Instructional methods
Utilization of the ASM Mission Evaluation Form
Mission flights
Lecture
STEX
AAR
Standardization of instruction
CRM/Human Factors – How to provide constructive criticism
Training Aids
Policy

1 Year of experience ATS Evaluator.
AD employees are NOT authorized to perform this function.
Maintain ATS currency.
Attend ASM Final Evaluator Workshop.
The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), the National Flight Operations Manager (BLM), or appropriate State Aviation
Official will provide a letter of authorization to the ATS Final Evaluator upon completion of
the requisite training.

Coordinate with ATS Evaluator and trainee’s supervisor to schedule and implement a final
evaluation.
Perform final evaluation and complete ASM Mission Evaluation form.
Complete the PTB.
Review evaluation with ATS trainee.
Contact trainee’s supervisor and review the final evaluation.
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1

ASM- Final Evaluator Workshop

2

Objective

3
5

Prepare ATS/ATP Final Evaluators to apply current and consistent training procedures.
• Target Group: Qualified ATS/ATP Evaluator
• Workshop Instructor Requirement –ATS/ATP Evaluators and Final Evaluators

6

Nomination Process

4

7
8
9
10
11

The ATS working group, in conjunction with the WO Branch Chief, Pilot Standardization,
appropriate RAO and the WO Aerial Supervision Program Manager (USFS), the National Flight
Operations Manager (BLM), or appropriate State Aviation Official will nominate ATS/ATP’s
who meet the qualifications and whom they consider to have the experience, aptitude, dedication,
and ability to perform the duties of an ATS/ATP Final Evaluator.

12

Course Prerequisite

13

Multi-region experience as a qualified ATS/ATP Evaluator.

14

Course Level

15

National Interagency

16

Course Content

17

•

18

•

19

•

20

•

21

•

22

•

23

•

24

•

25

•

26

Instructional methods
Utilization of the ASM Mission Evaluation Form
Mission flights
Lecture
STEX
AAR
Standardization of instruction
CRM/Human Factors – How to provide constructive criticism
Training Aids
o Policy

27

Air Tactical Pilot Evaluator

28

ATP Evaluator provides consistent ATP instruction, evaluation, and feedback on ASM missions.

29

Position Requirements

30

•

31

•

32

•

33

•

34

•

35
36
37
38

•

1 Year following ATP qualification while maintaining currency.
Attend ASM Evaluator Workshop.
Pass an oral evaluation from an ATP Final Evaluator.
Pass a flight evaluation from an ATP Final Evaluator.
Maintain ATP currency.
The WO Branch Chief, Pilot Standardization in coordination with the appropriate RAO
(USFS), the National Flight Operations Manager (BLM), or appropriate State Aviation
Official will provide a letter of authorization to the ATP Evaluator upon completion of the
requisite training.
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1

Responsibilities

2

•

3
4

•

5

•

6
7

•

8

Evaluation Form.

9

•

10

•

11

•

12

Air Tactical Pilot Final Evaluator

13

ATP Final Evaluators provide final ATP trainee evaluation.

14

Position Requirements

15

•

16

•

17

•

18

•

19

•

20
21
22
23

•

24

Responsibilities

25

•

26

•

27

•

28

•

Utilize applicable methods to promote ATP trainee progress and ultimate certification.
Utilize training aids, best practices, forms, and policy documents to maximize the training
experience.
Review and complete applicable PTB elements.
Review document strengths, area for improvement, and focus areas utilizing the ASM
Mission.

Provide feedback to the trainee’s supervisor/coach.
Share progress reports with ATP Evaluator community.
Coordinate with trainee’s supervisor to recommend and schedule final evaluation flight).

1 Year of experience as an ATP.
Attend ASM Final Evaluator Workshop.
Pass an oral evaluation from an ATP Final Evaluator.
Pass a flight evaluation from an ATP Final Evaluator.
Maintain ATP currency.
The WO Branch Chief, Pilot Standardization in coordination with the RAO (USFS), the
National Flight Operations Manager (BLM), or appropriate State Aviation Official will
provide a letter of authorization to the ATP Final Evaluator upon completion of the
requisite training.

Coordinate with ATP’s supervisor to schedule and implement a final evaluation.
Perform final evaluation and complete ASM Mission Evaluation form.
Review evaluation with ATP trainee.
Contact trainee’s supervisor and review the final evaluation.
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1

Chapter 3 – Policies, Regulations, and Guidelines

2
3
4
5
6
7

Incident aviation operations are often conducted under adverse flight conditions. Congested
airspace, reduced visibility, poor weather and mountainous terrain all add risk and complexity to
incident aerial supervision operations. Complexity dictates the level of supervision required to
safely and effectively conduct aerial operations. Aerial supervision may be provided by a
Leadplane, ATCO, ASM, ATGS or HLCO as individual resources or in any combination based
on ICS models.

8

Retardant Operations and Low Light Conditions (Sunrise/Sunset)

9
10
11
12
13
14
15
16

Multi-engine airtankers shall be dispatched to arrive over a fire (with no aerial supervision on
scene) not earlier than 30 minutes after official sunrise and not later than 30 minutes before
official sunset. Retardant operations will only be conducted during daylight hours. Retardant
operations are permitted after official sunset, but must have concurrence by the involved flight
crews. In addition, aerial supervision (Lead, ATCO, ASM, or ATGS) must be on scene.
Daylight hours are defined as 30 minutes prior to sunrise until 30 minutes after sunset as noted in
the table below. Multi-engine aircraft empty of retardant may fly to assigned bases after daylight
hours.

17

Figure 3. Multi-engine Airtanker Startup and Cutoff Regulations

18
19

In Alaska an airtanker pilot shall not be authorized to drop retardant during periods outside of
civil twilight (see glossary).
• Single-engine airtankers (SEATs) and helicopters are limited to flight during official daylight
hours.
• If approved by an agency, turbine helicopters (single and multi-engine) may operate at night.
Flight crews might experience late dawn or early dusk conditions based on terrain features
and sun angle, and flight periods should be adjusted accordingly. Daylight hours may be
further limited at the discretion of the pilot, aviation manager, ATGS, ASM, or Leadplane
because of low visibility conditions caused by smoke, shadows or other environmental
factors.

20
21
22
23
24
25
26
27
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1

Aerial Supervision Requirements

2
3
4
5

When aerial supervision resources are co-located with retardant aircraft, they will be launched
together on the initial order to maximize safety, effectiveness, and efficiency of incident
operations. Incidents with three or more aircraft assigned will have aerial supervision ordered.
Federal policy dictates additional requirements as listed below.

6

Table 1. Incident Aerial Supervision Requirements

Incident Aerial Supervision Requirements
SITUATION
Three or more aircraft
assigned to incident

If no ATGS AND
only fixed-wing

ORDERED

Airtanker (Multi-Engine)
Drops conducted between 30
minutes prior to, and 30
minutes after sunrise, or 30
minutes prior to sunset to 30
minutes after sunset.

N/A

REQUIRED
IF NO ATGS

REQUIRED
IF NO LEAD

MAFFS / VLAT

N/A

REQUIRED

N/A

Airtanker not IA carded

N/A

REQUIRED

N/A

Level 2 SEAT operating on
an incident with more than
one other tactical aircraft on
scene.

N/A

REQUIRED
IF NO ATGS

REQUIRED
IF NO LEAD

Foreign Government Aircraft

N/A

REQUIRED
IF NO ATGS

REQUIRED
IF NO LEAD

CONSIDER

ON ORDER

REQUIRED

REQUIRED
IF NOT ATGS

REQUIRED
IF NO ATGS

REQUIRED

ON ORDER

N/A

REQUIRED

Night Helicopter water
dropping operations with 2 or
more helicopters.

N/A

N/A

ORDERED

When requested by airtanker,
helicopters, ATGS, Lead,
ATCO, or ASM.

REQUIRED

REQUIRED

REQUIRED

Periods of marginal weather,
poor visibility or turbulence.
Military Helicopter
Operations

•

ATGS / ASM***

If no ATGS
AND only rotor wing

Congested Area Fight
Operations

7
8

***ASM can perform all LEAD missions.
HLCO
LEAD

Required: Aerial supervisory resource(s) shall be over the incident when specified air tactical
operations are being conducted.
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1
2
3

•

Ordered: Aerial supervisory resources shall be ordered by the controlling entity (Air tactical
operations may be continued while the aerial supervision resource is enroute to the incident.
Operations can be continued if the resource is not available.)

4
5
6
7

•

Assigned: Tactical resource allocated to an incident. The resource may be flying enroute to
and from, or on hold at a ground site.
N/A: Not authorized or applicable to the level of supervision required for the
misson/resource.

8
9

Note: A qualified smokejumper spotter (senior smokejumper in charge of smokejumper
missions) may “coordinate” with on-scene aircraft over a fire until a qualified ATGS arrives.

10

Foreign Government Aircraft on United States Incidents

11
12
13
14
15
16

Under international cooperative agreements the US. Department of Agriculture (USDA)-USFS,
DOI-BLM and state agencies may enlist the assistance of Canadian air tactical resources on
United States’ incidents. A Canadian Air Attack Officer flying in a Bird Dog or Leadplane
aircraft will normally be assigned with Canadian airtankers. The Canadian airtanker
communications system is compatible with USDA-USFS and DOI Systems. Aerial supervisors
assigned to these incidents will adhere to the following policies and guidelines:

17

Incidents on Federal Lands

18
19

•

20
21
22

•

23
24
25

28
29

Deviations from this policy must be specifically approved by the appropriate agency.
• Airtanker Reloads – The reload base for Canadian airtankers shall be determined by the
originating dispatch.
• Canadian airtanker pilots shall be briefed on standard drop height minimums as they
normally drop from lower heights.
• Canadian airtankers and helicopters operating on federal lands will be managed in the same
manner as United States resources.

30

Incidents on Cooperator Lands

31
32

When an ATGS, ASM or Lead are assigned to a cooperator incident employing Canadian air
resources; the incident will be managed as outlined in above in this chapter.

33

Authorization to Lead United States Airtankers

34

Canadian Air Attack Officers/Bird Dogs are NOT authorized to “lead” U.S. airtankers.

35

Flight Condition Guidelines

36
37
38

Aerial Supervision personnel must carefully evaluate flight hazards, conditions (visibility, wind,
thunder cells, turbulence, and terrain) to ensure that operations can be conducted in a safe and
effective manner. The following policies and guidelines are designed to do this:

26
27

Aerial Supervision shall be assigned to the incident as outlined in the Incident Aerial
Supervision Requirements table in this chapter.
A U.S. ATGS, ASM, or Leadplane shall supervise Canadian airtankers. In the absence of a
Leadplane or ASM, the Canadian Air Attack Officer/Bird Dog is authorized to direct
airtanker drops and function as ATGS (after completing an orientation).
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1

Visibility

2
3
4
5

Regardless of time of day, when poor visibility precludes safe operations, flights will be
suspended. It is recommended that all incident aircraft fly with landing and strobe lights on at all
times. It is required that Leadplanes fly with landing and strobe lights on at all times. Regular
position reporting is critical in marginal visibility conditions.

6

Night

7
8
9
10
11

Night air operations are approved by the Forest Service. Night air operations will be conducted
in Visual Flight Rules (VFR) conditions only. Night air operations aircraft should avoid fog and
smoke. Flights may need to be suspended if smoke or fog effect safe operations. All night air
operations aircraft shall fly with landing and strobe lights on. Regular position reporting is
critical during night air operations. Reference USFS Night Air Operations Plan.

12

Hazardous Conditions

13
14
15
16
17

Moderate to high winds and turbulent conditions affect flight safety and water/retardant drop
effectiveness. A number of factors including terrain, fuel type, target location, resources at risk,
cross- winds, etc., must be considered. When safety-of-flight is or may be compromised,
water/retardant drops become ineffective, or at pilot recommendation aerial operations should
cease. Refer to the Incident Response Pocket Guide (IRPG) PMS 461 refusal of risk process.

18
19
20
21
22
23

Evaluate thunderstorm and other hazardous weather activity for flight safety. Erratic winds,
lightning, hail, and diminished visibility adversely affect aviation operations. Consider delaying
operations or reassigning resources to safe operation areas. Suspend flight operations when
lightning or other adverse weather conditions are present. Further reading: Interagency Aviation
Accident Prevention Bulletin 13-04, MAFFS operations plan, Federal Aviation Regulations
(FAR)/Aeronautical Information Manual.

24
25

Note: Any Aerial Supervisor, pilot, or ground resource can halt operations to mitigate risk or
hazardous situations.

26

Air Attack Pilot Policy

27
28

Pilots flying air tactical missions must be Agency approved. Pilot cards must be checked prior to
air tactical missions.

29

Air Attack Pilot Approval

30
31
32

Aerial supervision pilots (for ATGS or HLCO) shall be inspected and approved annually by a
qualified Forest Service or Office of Aviation Services (OAS) Pilot Inspector. Qualification for
air tactical missions shall be indicated on the back side of the Airplane Pilot Qualification Card.

33

Pilot Orientation and Training

34
35
36

Prior to flying their initial air tactical mission, preferably pre-season, the pilot shall receive
a basic orientation/training from a qualified ATGS. As a minimum, the following shall
be covered:
• General scope of the mission
• Incident air organization – emphasis on ATGS, ASM and HLCO roles
• Specific responsibilities of the ATGS

37
38
39
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1

•

2

•

3

•

4

•

5

•

6

•

7

•

8

•

9

•

Specific responsibilities and expectations of the ATGS pilot
Air resources commonly assigned to, or present on, the type of incident
Communications hardware, procedures, protocol and frequency management
Air space management Temporary Flight Restrictions (TFRs), flight patterns, etc.)
Operations safety
Standard Operating Procedures
Fuel management
Dispatch readiness, availability for duty
Records

10

Personal Protective Equipment (PPE) Policy

11

The following PPE is required for all interagency ATGS operations (ATGS and Pilot):
• Leather or Nomex® shoes
• Full length cotton or Nomex® pants or a flight suit
• Cotton or Nomex® shirt

12
13
14

19

The following PPE is required for all interagency HLCO operations (HLCO and Pilot):
• Leather or Nomex® shoes
• Pants and Long Sleeve Shirt made of Nomex® or a flight suit
• Leather or Nomex ® Gloves
• Flight Helmet

20

Leadplane and ASM

21
22
23
24
25
26

•

27

Requirements

28
29

•

30
31

•

32
33

•

34

•

35

Oxygen Requirements

36

Flights must comply with the FAA regulations they operate under.

15
16
17
18

Policy – The use of PPE by personnel engaged in Leadplane/ASM operations is required as
per agency policy. This requirement is stated in various publications, including the USDA
Safety and Health Handbook, FSH 6709.11, Chapter 3, the DOI Safety and Health
Handbook, 485 DM, Chapter 20, and both departments Aircraft Accident Prevention Plans.
Specific requirements for PPE differ slightly among organizations. A complete text of
requirements can be found in DOI Departmental Manual (351 DM 1).

Flight Suit – One-piece fire-resistant polyamide or aramid material or equal. The useof
wildland firefighter Nomex® shirts and trousers (two-piece) is authorized.
Protective Footgear – Leather boots shall extend above the ankle. Such boots may not have
synthetic insert panels (such as jungle boots).
Gloves – Gloves made of polyamide or aramid material or all leather gloves, without
synthetic liners. Leather gloves must cover wrist and allow required finger dexterity.
Flight Helmets – Aerial Supervision from helicopters requires a flight helmet.

IASG 2017 Chapter 3 – Policies, Regulations, and Guidelines

Page 45

1

Part 135

2
3
4
5
6

14 Code of Federal Regulations (CFR) part 135.89: Supplemental oxygen must be available and
used by the flight crew at cabin pressure altitudes above 10,000 feet Mean Sea Level (MSL) for
that portion of the flight more than 30 minutes duration. At cabin pressure altitudes above
12,000 feet (MSL) the flight crew (including aerial supervisors) must use supplemental oxygen
during the entire flight.

7

Part 91.211

8
9
10
11
12

Supplemental oxygen must be available and used by the flight crew at cabin pressure altitudes
above 12,500 feet (MSL) for that portion of the flight more than 30 minutes duration. At cabin
pressure altitudes above 14,000 feet (MSL) the flight crew (including aerial supervisors) must
use supplemental oxygen during the entire flight. At cabin pressure altitudes above 15,000 feet,
(MSL) all passengers must have supplemental oxygen available during the entire flight.

13

Note: Refer to aircraft contract for specific information to reference what FAR Part to utilize.

14

Day/Night Flight Policy

15

Twin-Engine Fixed-Wing

16
17
18

These aircraft are not limited to daylight operations. The aircraft can travel to or work over the
incident before sunrise and after sunset as long as the aircraft and pilot are equipped/authorized
for Instrument Flight Rules (IFR) operations. Consult agency policy for further clarification.

19

Single-Engine Fixed-Wing

20

Flight time is limited to 30 minutes prior to sunrise and 30 minutes after sunset.

21
22
23

USFS – Use only multi-engine or turbine powered single-engine aircraft (fixed-wing or
helicopter) for night flights that meet the applicable requirements in FAR Part 91 and Part 61as
referenced in FSH 5709.16 or applicable contract requirements.

24

Helicopters

25
26
27

Flight time is limited to 30 minutes prior to sunrise and 30 minutes after sunset. Multi- engine
helicopters are not limited to daylight operations under certain stipulations such as emergencies
or lighted airports.

28
29
30
31

USFS – Low-level helicopter night flight operations will primarily be conducted using Night
Vision Goggles (NVG), temporary unaided flight is allowed when excessive illumination exists
and becomes hazardous to NVG aided flight. Helicopters will be approved for NVG operations.
Refer to agency policy and/or aircraft contract.

32

Flight Crew Duty Day and Flight Hour Policy

33
34

Refer to the Interagency Standards for Fire and Aviation (Red Book), Aviation Chapter, for
current Interagency Interim Flight and Duty Limitations.

35

https://www.nifc.gov/policies/pol_ref_redbook.html
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1

Avionics Standards

2

Radio Requirements

3
4
5
6

Refer to specific contract specifications and typing standards. Supervision of incident aircraft
requires that the ATGS have the minimum capability of monitoring/transmitting on two Variable
High Frequency (VHF)-FM frequencies, including an Air Guard, which can be continuously
monitored, and two VHF-AM frequencies.

7

Table 2. Interagency Avionics Typing Standards

Required Avionics Equipment

Type 1

Type 2

Type 3

Type 4

Aeronautical VHF-AM radio transceiver

2 each

2 each

2 each

2 each

Aeronautical VHF-FM radio transceiver

2 each

1 each

1 each

1 each

1 each

Panel mounted aeronautical GPS
Handheld GPS
Required Avionics Equipment
Separate audio control systems for pilot and ATGS

Type 1

Type 2

X

X

Single audio control system

8

•

9

•

10
11

•

12
13
14

•

Audio/mic jacks with Push-to-talk capability in a rear
seat connected to
co-pilot/ATGS audio control system

X

X

Intercommunication system

X

X

Plug for auxiliary VHF-FM portable radio or one
additional VHF-FM transceiver

X

X

1 each

1 each

Type 3

Type 4

X

X

X

Accessory Power Source

X

Portable Air Attack Kit

X

VHF-FM radio(s) – Must be capable of simultaneously monitoring two frequencies
(Narrowband 138 to 174 MHz).
Air Guard – (168.625 MHz with transmit tone 110.9) is permanently programmed in the
VHF-FM radio. This frequency must be continuously monitored.
Tactical Frequencies – VHF-FM radio(s) must be capable of storing several tactical
frequencies and associated Continuous Tone-Coded Squelch System tones (if applicable)
such as air-to-ground, dispatch, flight following and command.
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o National Flight Following – VHF-FM (168.650 MHz with TX and RX tone of 110.9) is
used for point-to-point flight following.
o VHF-AM radio(s) – Two VHF-AM radios are required (see table above) that monitor
118 to 136.975MHz.

1
2
3
4
5
6
7

Note: USFS Region 5 and the CAL FIRE require three VHF-AM and three VHF-FM radios in
the Type 1 ATGS aircraft.
In-flight Communications Failure

16

At time of dispatch, all aircraft must have both VHF-FM and VHF-AM radio systems in working
order. In the event of a radio system failure the following will apply:
• Total System Failure – No ability to monitor or transmit – seek a safe altitude and route and
return to base.
• VHF-FM System Failure – Report problem to other aircraft and dispatch (if able) on VHFAM system and return to base.
• VHF-AM System Failure – Report problem to other aircraft, IC and Dispatch on VHF-FM
system and return to base.
Frequency Management

17

•

18

•

19

•

20

•

21

•

22

•

23

Communications Guidelines

24

Flight Following
A frequency is assigned by the dispatch center for check-ins and incident related information.
National Flight Following (NFF) frequency (168.650 Tx/Rx. Tone 110.9 Tx/Rx) is the primary
flight follow frequency, local units may assign an additional (VHF- AM or VHF-FM) based on
unit policy. Aircraft flying long distance missions (i.e. cross-country) may be required to use the
national frequency. Dispatch centers may require a 15- minute check in or a confirmation that an
aircraft is showing “positive” on the automated flight following (AFF) system.
Note: Consult the local dispatch center for local procedures.

8
9
10
11
12
13
14
15

25
26
27
28
29
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39
40
41
42
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Both VHF-FM and VHF-AM frequencies are allocated to wildland agencies.
VHF-FM is allocated by the national Telecommunications and Information Administration.
VHF-AM is allocated by the FAA.
VHF-AM frequencies may change from year to year.
Additional FM and AM frequencies may be allocated during major fire emergencies.
The agency dispatch centers may order additional frequencies through GACCs.

Air-to-Ground Communications
It is essential to have a dedicated air-to-ground frequency that is continuously monitored by
aerial supervision resources. The ATGS must always return to air-to-ground after using other
VHF-FM frequencies.
• IA – Many agencies have pre-assigned FM air-to-ground frequencies assigned to geographic
areas. Other agencies use standard work channel frequencies.
• Extended Attack Incidents – Specific frequencies should be ordered to avoid radio conflicts
with other incidents. Complexed incidents often require two air-to-ground frequencies to
separate command and tactical air-to-ground communications. These frequencies must be
ordered through the dispatch system. Once assigned to an incident frequencies and their
specified use will be listed in the ICS 220 Air Operations Summary and the ICS 205 Incident
Radio Communications Plan.
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Air-to-Air Communications

Project (large scale, long-term) Incidents – National Incident Radio Cache (NICD) radios
are programmed with five air tactical frequencies that can be used for air-to-ground
communications. Other frequencies can be assigned if there are no radio conflicts with other
incidents. These frequencies are assigned by the incident’s Communication Unit Leader and
are listed in the ICS-220 (Air Operations Summary), and ICS-205 (Incident Radio
Communication Plan).

17
18
19
20
21
22

Communication between all airborne incident aircraft is critical to safety and effectiveness. Airto-air communications is usually accomplished using a VHF-AM frequency. California uses a
VHF-FM for air-to-air communications which requires 3 FM radios.
• Primary Air-to-Air –Air-to-air frequencies are assigned on an aircraft dispatch form.
Agencies may have pre-assigned air-to-air frequencies for IA specific to geographic areas.
Specific frequencies should be ordered for extended attack incidents to avoid conflict with
other incidents through the local dispatch center. Extended attack incidents have discreet airto-air frequencies assigned by the incident’s Communication Unit Leader and are listed in the
ICS-220 (Air Operations Summary), and ICS-205 (Incident Radio Communication Plan).
• Secondary Air-to-Air – Air-to-air frequencies are assigned on an aircraft dispatch form. If
needed due to radio congestion, a second air-to-air frequency should be established for
helicopter operations. This frequency may also be used for the flight following frequency at
the helibase. The ATGS should retain the primary air-to-air frequency for fixed-wing
operations so airtankers enroute to the incident can check in. A discreet air-to-air frequency
may be required for Leadplane operations.

23

Air-to-Air Continuity

24
25
26

The ATGS must monitor all assigned air-to-air frequencies. The ATGS must also maintain
continuous air-to-air communications with other incident aircraft. Air resources under the direct
supervision of the ATGS must monitor their assigned air-to-air frequency.

27

Air Guard

28
29
30

VHF-FM 168.625 (TX Tone 110.9) has been established as the USDA/DOI emergency
frequency. This frequency is permanently programmed and continuously audible in the multichannel programmable radio system.

31

37

Authorized uses of the Air Guard frequency include:
• In-flight aircraft emergencies
• Emergency aircraft-to-aircraft communications
• Emergency communications between air and ground resources
• Dispatch contact (when use of the designated flight following frequency does not result in
positive communications)
• Initial call, recall, and redirection (divert) of aircraft when assigned frequencies fail to work

38

Air-to-Air Enroute Position Reporting

39
40

During periods of poor visibility a VHF-AM or FM frequency may be established for assigned
aircraft position and altitude reporting (calls in the blind).

41

Backcountry Airstrips / Uncontrolled Airstrips

42

When there is a potential conflict between agency aircraft and public users of back country

8
9
10
11
12
13
14
15
16

32
33
34
35
36
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airstrips announce intension relating to fire activity on the appropriate back country frequency.
The Air Attack Pilot should monitor Unicom / Multicom / Common Traffic Advisory Frequency
and brief the ATGS regarding traffic.

4

Conflicting Radio Frequencies

5
6
7
8
9
10

When multiple incidents in relatively close proximity are sharing the same tactical frequencies,
interference can seriously impair operations. The ATGS must recognize this and request
different frequencies through dispatch or the IMT Communications Unit Leader. ATGS may
select a “LOW” transmit power setting, if available to attempt to mitigate interference issues. A
local (geographic area) frequency coordinator and the National Incident Radio Support Cache
should be involved when assigning frequencies where several incidents are in close proximity.

11

Tone Guards

12
13
14
15
16

Tones have been established to allow the use of assigned frequencies selectively. The tone can
be programmed, or selected, on VHF-FM radios for both receive and transmit frequencies
positions When tones are assigned incident aircraft shall use them as directed. When frequencies
are protected in the “receive” position only radios that have specified tone in their “transmit”
position will be heard.

17

Air Resource Identifiers

18

•

19
20

•

21

•

22

•

23

•

24
25

•

26
27

•

28

•

29
30
31

•

32

•

33
34

•

35

•

36
37
38

•

39
40

•

41
42

•

ATGS identifier is “Air Attack”
o Enroute to/from incident – options include:
Unit name (ex. Beaver Air Attack)
Unit assigned identifier (ex. Air Attack 621)
Aircraft ”N” number (ex. Air Attack 81C)
Working an incident – use incident name (ex. Cougar Air Attack)
HLCO identifier is “Helco” Helicopters enroute to and from incidents will use their unit
identifier or Tail Number (last 3) until they assume incident HLCO duties
The federal ASM identifier is “Bravo”, state of Alaska units use “Alpha”, and CALFIRE
uses “Charlie”
Lead identifier is “Lead”
o Leadplanes – Pilots are assigned a one or two-digit identifier (ex. Lead 1 is “Lead one”
and Lead 0-1 is “Lead zero one”).
Airtanker: Tanker plus identification number (ex. Tanker 21 is “tanker-two-one”).
Scooper: Scooper plus identification number (ex. Scooper 260 is “Scooper two-six-zero”).
Helitanker: Helitanker and identification number (ex. Helitanker 742 “Helitanker sevenfour-two”). Applies to Interagency Airtanker Board approved Type 1 fixed tank helicopters.
MAFFS: MAFFS plus identification number (ex. MAFFS 6).
Helicopter: Copter plus last three characters of N-number (ex. Copter 72 Delta is “Copter
seven-two-delta”) or a locally assigned agency identifier (ex. Copter 534 is “Copter fivethree-four”).
Smokejumper Aircraft: Jumper plus last two characters of N-number (ex. Jumper 41) or an
agency assigned identification number.
Other Fixed-Wing: Other fixed-wing are identified by “make or model prefix” plus last three
characters of N-number (ex. Cessna 426).
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Other Identifiers:
o Air Ops: Air Operations Director
o Air Support: Air Support Group Supervisor
o Operations or ‘Ops’: Operations Section Chief

5

Message Sequence

6
7

Protocol requires the resource you are calling be stated first, followed by your identification.
“Tanker 23, Trinity Air Attack.” Make messages as short and concise as possible.

8

Frequency Identification

9
10
11

Monitoring several frequencies when all are actively receiving makes it difficult to determine
which frequency is being heard. When making initial contact, state the frequency you are
transmitting on: “Lead six-eight, Bear Air Attack on Victor one-one-eight-two-five-zero”

12

Airspace Policy

13
14
15

The Interagency Airspace Coordination Guide covers all aspects of wildland agency airspace
management. Aerial supervision personnel must be familiar with information in the guide.
Dispatch centers and tanker base managers should have a copy available for reference.

16

Federally Designated Special Use Airspace (SUA)

17
18
19

Incidents may be located in, or flight routes to incidents may pass through, areas designated by
the FAA as Special Use Areas. Operations through, or within these areas, may require that
specific procedures be followed.

20
21
22
23

SUA “consists of airspace wherein activity must be confined because of its nature and/or
wherein limitations may be imposed upon aircraft operations that are not part of those activities.”
These areas include Military Operations Areas (MOAs), Restricted Areas (RAs), Prohibited
Areas (PAs) Alert Areas (AAs) Warning Areas (WAs) and Controlled Firing Areas (CFAs).

24
25
26

SUA Locations: All areas except CFAs are identified on National Oceanic and Atmospheric
Administration (NOAA) Aeronautical Sectional Charts. Many of these are located in wildland
areas throughout the United States.

27
28
29
30
31

Procedures: The Interagency Airspace Coordination Guide and the FAA Handbook 7400.2C
(Procedures for Handling Airspace Matters) discuss procedures to be used when wildland aerial
fire operations are requested in or through these areas. Often, flights through, or within SUA’s,
require authorization from the using or controlling agencies. Depending on the type of SUA
involved, contact with the controlling agency may be initiated by the air resource pilot.
• RAs – These areas denote the existence of unusual and often invisible hazards to aircraft
such as artillery firing, aerial gunnery, or guided missiles. Aircraft must obtain authorization
from the controlling agency prior to entry. Many dispatch centers have a deconfliction plan
for this type of airspace.
• MOA’s – Many MOA’s in the Western United States are located in airspace over agency
lands. Current information regarding MOA scheduling is published in the Area Planning
(AP/1B) Handbook and Charts. When wildfires occur within these areas, the responsible
agency should notify the controlling agency and notify them that incident aircraft will be
affected area. Do not assume that there will be no military activity in the area. Authorization
is not required to enter a MOA. However, the controlling agency may alter operations in the
vicinity of the incident thus increasing the margin of safety.

32
33
34
35
36
37
38
39
40
41
42
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12

Incident Airspace; the FTA

13
14
15
16
17

See Appendix D for FTA diagram and additional information. The airspace surrounding an
incident is managed by the aerial supervisor who must implement FTA procedures. All wildland
incidents, regardless of aircraft on scene, have an FTA. If an incident has an active TFR in place
clearance from the controlling aircraft is required prior to TFR entry. If aerial supervision is not
on scene, the first aircraft on scene will establish the FTA protocol.

18
19
20

The FTA is a communication protocol for firefighting agencies. It does not pertain to other
aircraft who have legal access within a TFR (Medevac, Law Enforcement, Media, VFR airport
traffic, IFR traffic cleared by the FAA).

21

Key components and procedures of the FTA include:
• Initial Communication Ring – A ring 12nm from the center point of the incident. At or
prior to 12nm, inbound aircraft contact the ATGS or appropriate aerial resource for
permission to proceed to the incident. Briefing information is provided to the inbound
aircraft by the aerial supervision resource over the incident (ATGS, Lead, ATCO,ASM, or
HLCO).
• No Communication (NOCOM) Ring – A ring 7nm from the center point of the incident
that should not be crossed by inbound aircraft without first establishing communications with
the appropriate aerial supervision resource.
• Three (3) C’s of initial contact – Communication requirements and related actions to be
undertaken by the pilot of the inbound aircraft:
• Communication – Establish communications with the controlling aerial supervision
resource over the incident (ATGS, ATCO, ASM, HLCO).
• Clearance – Receive clearance from aerial supervision resource to proceed to the incident
past the NOCOM ring. Inbound pilot will acknowledge receipt of clearance or (hold) outside
the NOCOM ring until the clearance is received and understood.
• Comply – Inbound aircraft will comply with clearance from aerial supervision resource. If
compliance cannot be accomplished, the inbound aircraft will remain outside the NOCOM
ring until an amended clearance is received and understood.
• Departing Aircraft – Aircraft departing incident airspace must follow assigned departure
route and altitude. Aerial Supervisors must establish deconflicted routes for departing
aircraft within the FTA or TFR.

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Military Training Routes (MTR’s) – MTR’s are located over many agency lands in the
United States. Centers should have daily schedule information (hot routes) and may notify
the FAA and Military.
Scheduling Activity when incident aircraft may conflict with military aircraft on or near the
MTR’s. Do not assume an MTR has been de-conflicted.
Other Military Training Routes and Areas – While the MOA’s and MTR’s are charted on
sectional maps and the AP/IB charts, Slow Speed Low-Altitude Training Routes (SR’s) and
Low-Altitude Tactical Navigation Areas (LATN’s) and other low-altitude flights are not
charted and schedules are not published. Dispatch centers should alert you to these flights, if
known. The ATGS will notify the dispatch center and other incident aircraft if they observe
military aircraft enroute to, near or within the operations area.
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TFR

2
3

Under the conditions listed below the responsible agency should request a TFRs under FAR Part
91.137. A TFR may be initiated by the dispatch center, IC, AOBD, Lead, ASM, or ATGS.

4
5

For more information, refer to the Interagency Airspace Coordination Guide or FAR Part
91.137.

6
7

23

Considerations for Requesting and Constructing a TFR The Interagency Airspace Coordination
Guide covers this subject in detail. Factors which must be considered are:
• Length of operation: Extended operations (>3 hours) are anticipated. Local agency policy for
the anticipated length of incident operations may apply
• Congested airspace involved: Operations are in the vicinity of high-density civil aircraft
operation (airports)
• Incident size and complexity
• Potential conflict with non-operational aircraft
• Extended operations on MTR’s
• Extended Operations within SUA
• The type and number of aircraft operations occurring within the incident airspace and their
aeronautical requirements
• The operating altitudes to provide the ATGS a safe operating orbit
• Entry and exit points and routes to bases
• Other aviation operations in the geographic area
• Size, shape and rate of increase of the incident
• Location of the incident helibases, water sources, etc.
• Location of airports

24
25
26
27
28
29
30
31
32

Aerial Supervision Responsibilities regarding TFRs– During the IA phase of an incident, the
aerial supervisor may initiate a request for a TFR. The aerial supervisor should provide
information required on the Interagency Request for TFRs Form and radio this information to the
responsible dispatch coordination center. On Type 1 or 2 incidents, the ATGS in consultation
with the Lead or ASM, will advise the AOBD when the dimensions of the TFR should be
increased or decreased. These changes must be forwarded immediately to the dispatch center
that will initiate a new order to the FAA. The aerial supervisor should coordinate with the
incident AOBD or local dispatch office as appropriate to recommend termination of an existing
TFR.

33

37
38

Ordering a TFR – Three pieces of information are required:
• Center point in DMS format
• Vertical dimension in feet MSL
• Horizontal radius in Nautical Miles (NM) from center point
o Non-standard/non-circular TFR dimensions require points in DMS format at each corner
of the polygon.

39
40
41
42
43

TFR Lateral Dimensions – The suggested radius for a TFR is 7NM from the center point. Any
incident helicopter operating bases within “reasonable distance” should be included (helibase,
heli-dip site) within the TFR. The lateral dimensions/shape may be irregular to conform to
incident airspace requirements TFRs reaching 20 NM will require a special frequency from the
FAA.
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TFR Vertical Dimensions – The suggested guideline for an incident TFR is 2,000 feet above
the highest terrain (ground level) in the affected area or 2000 feet above the highest flying
aircraft. If necessary, 3,500 feet is recommended. The vertical and lateral dimensions of the
desired airspace may conflict with FAA requirements and what they will approve. The FAA,
through the dispatch center, will provide the approved TFR dimensions. If airspace needs are
not met, request new TFR dimensions. Again, the adjusted TFR requires FAA approval.

7
8
9
10
11

TFRs for Multiple Incidents in Close Proximity – Multiple incidents in close proximity may
result in overlapping restrictions. To avoid confusion the respective dispatchers and AOBDs
should consolidate multiple TFR’s into one manageable TFR. This will need to be negotiated
between agencies and IMT’s. Frequency management will also need to be considered. As long
as the TFRs do not overlap, they may share boundaries.

12
13
14
15

20

Proper Identification of TFR Part 91.137 Paragraph – TFR Part 91.137 is divided into three
sections referred to as Paragraphs (a)(1), (a)(2), and (a)(3) indicating the type of disaster event
normally associated with each designation. The most commonly requested TFR for wildfire is
91.137 (a)(2).
• Volcanic eruption, toxic gas leaks, spills.
• Forest and range fires, earthquakes, tornado activity, etc. Disaster/hazard incidents of limited
duration that would attract an unsafe congestion of sightseeing aircraft, such as aircraft
accident sites.
• Incidents/events generating high public interest such as sporting events.

21

Non-Incident Aircraft TFR Policy

22
23
24
25

36
37
38
39
40

14 CFR 91.137 (a) 2 prescribes how TFRs are established to provide a safe environment for the
operation of disaster relief aircraft. When a Notice to Airmen (NOTAM) has been issued under
this CFR section, all aircraft are prohibited from operating in the designated area unless at least
one of the following conditions is met:
• “The aircraft is participating in hazard relief activities and is being operated under the
direction of the official in charge of on scene emergency response activities.”
• “The aircraft is carrying law enforcement officials.”
• “The aircraft is operating under the Air Traffic Control (ATC) approved IFR flight plan.”
• “The operation is conducted directly to or from an airport within the area, or is
necessitated by the impracticability of VFR flight above or around the area due to weather, or
terrain; notification is given to the Flight Service Station (FSS) or ATC facility specified in
the NOTAM to receive advisories concerning disaster relief aircraft operations; and, the
operation does not hamper or endanger relief activities and is not conducted for observing the
disaster.”
• “The aircraft is carrying properly accredited news representatives, and prior to entering the
area, a flight plan is filed with the appropriate FAA or ATC facility specified in the Notice to
Airmen and the operation is conducted above the altitude used by the disaster relief aircraft,
unless otherwise authorized by the official in charge of on scene emergency response
activities.”

41
42
43
44
45

Note: According to FAA JO7210.3Z “Coordination with the official in charge of on scene
emergency response activities is required prior to ATC allowing any IFR or VFR aircraft to enter
into the TFR area.” The FAA Advisory Circular 91-63C states “Notification must be given to the
ATC/FSS specified in the NOTAM for coordination with the official in charge of on scene
emergency response activities.”
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Some accommodations (for flights such as early morning agricultural spraying operations) can
be made through the establishment of time specific TFRs that releases the airspace for use after
hours.

4
5
6
7
8

ATGS, ASM and HLCO do not have legal authority to waive 14 CFR 91.137 and allow
nonparticipating aviation (see previous page) to “pass through” the TFR area. They have only
two options: (1) Release the TFR (through normal ordering channels) to accommodate the
requests (2) Advise the requestor that they will have to continue to fly around the TFR for their
own safety.

9

Air Operations in Congested Areas

20
21

Airtankers can drop retardant in congested areas under DOI authority given in FAR Part 137.
USFS authority is granted in exemption 392, FAR 91.119 as referenced in the Forest Service
Manual 5714.11. When such are necessary, they may be authorized subject to these limitations:
• Airtanker operations in congested areas may be conducted at the request of the city, rural fire
department, county, state, or federal fire suppression agency.
• An ASM or Leadplane is ordered to coordinate aerial operations.
• The ATC facility responsible for the airspace is notified prior to or as soon as possible after
the beginning of the operation.
• A positive communication link must be established between the ATCO or the ASM,
airtanker pilots, and the responsible fire suppression agency official.
• The IC or designee for the responsible agency will advise aerial supervision personnel or
airtanker that the line is clear before retardant drops.

22

Use of Firefighting Aircraft Transponder Code 1255

23
24

All incident aircraft will utilize a transponder code of 1255 unless another code is assigned by
ATC.

25

Responses to Airspace Conflicts and Intrusions

26

When incident airspace conflicts and intrusions occur the aerial supervisor must:
• Immediately ensure the safety of incident aircraft.
• Notify incident aircraft in the immediate area of the position of the intruder.
• Attempt radio contact with intruder aircraft by use of VHF-AM (known Victor, local
Unicom) and VHF-FM (assigned, local, or Air Guard) frequencies.
• If radio contact can be established, inform the intruder of the incident in progress, airspace
restriction limitations in effect, and other aircraft in the area. Determine if the intruder has
legitimate authority to be within the TFR.
• Request intruder depart restricted area (assign an altitude and heading if necessary). Request
the intruder to stay in radio contact until clear of the area.
• If the aircraft is a legitimate “nonparticipating” aircraft and has the authority to be within the
area, communicate with the aircraft and advise incident aircraft of its presence. If possible,
coordinate altitudes and locations.
• For drone conflicts and intrusions please reference:
o
Unmanned Aircraft Systems: https://www.faa.gov/uas
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The ATGS may request, but not demand that the aircraft check in with the ATGS as needed.
If radio contact is not established:
o No attempt to drive, guide or force the intruder from the area should be made. The aerial
supervisor must monitor intruder’s position, altitude, and heading.
o Try to ascertain the N-number without imposing a hazard.
o The aerial supervisor must ensure that incident aircraft are informed and kept clear of
intruder. This may require removing incident aircraft and curtailing operations for as
long as intruder is considered a potential hazard.
o Report intruder immediately to local dispatch office and ask them to contact the Air
Route Traffic Control Center (ARTCC). The FAA sometimes has the capability of
tracking an aircraft or identifying the aircraft.
o If there is a conflict or intrusion, report it to the appropriate dispatch center. Ask dispatch
to report the intrusion the local ARTCC.
o Submit a Mishap or Aviation Safety Communiqué (SAFECOM) Report as per agency
policy and procedures.

16

SUA Reminders

17

•

18

•

19

•

20

•

21

•

22

•

23

Canadian Airtankers on U.S. Border Fires

24
25

On fires near the Canadian/U.S. border, a Canadian Air Attack Group may be dispatched to a
U.S. fire.
• Normally this group includes two tankers or scoopers and a Bird Dog.
• On board the Bird Dog is an Air Attack Officer, very similar to an ATGS.
• Typically on a ‘quick strike’ across the border, the Bird Dog would assume control of the
airspace and work the fire until/unless a U.S. ATGS is present.
• When a U.S. ATGS is on scene, the ATGS has overall responsibility for the airspace.
• The Bird Dog is in charge of directing Canadian airtanker operations much like a Leadplane
under the supervision of the ATGS. The ATGS is responsible for the direction of all U.S.
resources and the Bird Dog.
• Refer to policies of the local agency or your home agency with regard to utilization of
Canadian air resources.
• The local unit Dispatch should coordinate flights with Air and Marine Interdiction
Coordination Center at 1-866-AIRBUST.

26
27
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34
35
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Check with dispatch when receiving the Resource Order.
Is the incident in SUA?
Is the Restricted Area/MOA/MTR “hot” or about to be?
Confirm military has been notified and what action will be taken.
The pilot must obtain clearance/routing through or around RAs enroute to the incident.
Always be alert for military aircraft even when SUA/MTRs are “cold.”
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Chapter 4 – Incident Aircraft

2
3

Aerial supervisors should have knowledge of the types of aircraft they supervise, how to
communicate with them, and the logistics required to support them.

4
5
6
7
8
9

Tactical and logistical aircraft supervised and coordinated by aerial supervisors may be procured
from the USDA Forest Service, DOI Office of Aviation Services, United States (US) Department
of Defense, or state, county or municipal sources. Contract or procurement agreement
requirements and standards will vary among the various sources. For more detailed information
about air tactical and logistical aircraft, refer to the Aircraft Identification Library on the
DOI/USFS Interagency Aviation Training site at: https://www.iat.gov/aircraft_library/index.asp

10

Very Large Airtankers (VLAT)

11

VLAT Operations

12
13
14

The Standard Operating Procedures listed below are to be considered when using VLAT on
wildland fires. The Standard Operating Procedures (SOPs) below have made the operation with
the VLAT cohesive and safe with other aerial resources.

15

VLAT Considerations

16
17

•

18
19

•

20

Large Airtanker

21
22
23

The ICS recognizes four categories or classifications of airtankers based on gallons
retardant/suppressant capability. The VLAT classification/type exists only in Forest Service
contract language.

24

Airtanker Type 1

25

•

26

•

27

Airtanker Type 2

28

•

29

•

30

Airtanker Type 3

31

•

32

•

33

Airtanker Type 4

34

•

35

•

Establish flight paths holding areas/altitudes, to avoid creating hazards to other aerial
resources within the FTA.
To avoid wake turbulence, it is required to wait a minimum of 3 minutes after the VLAT has
dropped to resume aerial operations near the pattern from the drop.

Approved by the Interagency Airtanker Board and the contracting agency
3,000 minimum gallon capacity

Approved by the Interagency Airtanker Board and the contracting agency
1,800 – 2,999 gallon capacity

Approved by the Interagency Airtanker Board and the contracting agency
800 – 1,799 gallon capacity

Approved by the DOI, and contracting agency
Less than 800 gallons
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Table 3. Airtanker Classification

(Does not account for retardant download requirements)
Type

Aircraft Make & Model

Maximum Gallons Cruise Speed

Tank/Door System

VLAT

DC-10

11,900

380 kts

3 Constant Flow Tanks

VLAT

747

19,600

500 kts

1 Pressurized System

Type 1

C-130 (MAFFS)

3,000

300 kts

1 Pressurized System

Type 1

C-130

3,000

300 kts

1 Constant Flow

Type 1

DC-7

3,000

235 kts

8

Type 1

BAE-146

3,000

330 kts

5 Valves-Constant Flow

Type 1

RJ-85

3,050

340 kts

1-Constant Flow

Type 1

MD-87

3,000

320 kts

1-Constant Flow

Type 2

P2-V

2,450

184 kts

6

Type 3

CL-215, Scooper

1400

160 kts

2 (foam capable)

Type 3

CL-415, Scooper

1600

180 kts

4 (foam capable)

Type 3

S2 Turbine Tracker

1,200

230 kts

1-Constant Flow

Type 3

Air Tractor AT-802 F

800

140 kts

1-Constant Flow

Type 4

Air Tractor AT-802/602

600-799

140 kts

1 (in-line or horizontal)

Type 4

Turbine Thrush

400-770

122 kts

1 (in-line or horizontal)

Type 4

Turnbine Dromader

500

122 kts

1 (in-line or horizontal)

3

Airtanker Retardant Delivery Systems

4
5
6
7
8

Due to the number of approved airtanker makes/models and the number of airtanker operators
there are several approved tank/door systems. The tank/door systems are (since 1970) evaluated
and approved by the Interagency Airtanker Board and or contracting agency, to ensure that the
systems meet desired coverage level and drop characteristics. The four basic systems used today
include the following:
• Variable Tank Door System – Multiple tanks or compartments controlled by an electronic
intervalometer control mechanism to open doors singly, simultaneously or in an interval
sequence. The pilot may select a low flow rate or a high flow rate.
• Constant Rate System – A single compartment with two doors controlled by a computer.
The system is capable of single or multiple even flow drops at designated coverage levels
from.5 Gallons per 100 Sq. feet (GPC) to +8 GPC.
• Pressurized Tank System – MAFFS C-130s are equipped with a pressurized system to
discharge their 3,000 gallons of retardant through one (18”) dispensing nozzle. The system is
capable of Coverage Level (CL) 1, 2, 3, 4, 5, 6, and, 8. The line width is about 70% of other
(LAT) systems, but is more continuous throughout the drop. MAFFS pattern is the same as
an S2T, constant flow, setting/coverage level 8.
• Standard Tank System – This system is common on SEATs. Single or multiple
tanks/compartments controlled manually or electronically. Some tank systems may be
controlled by an electronic intervalometer control mechanism to open doors singly,
simultaneously or in an interval sequence.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
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1

Use of Non-Federally Approved Airtankers:

2
3
4

A non-federally approved airtanker is an airtanker that is on contract with a cooperator and may
not meet Forest Service or DOI contract standards or policy and may not meet National
Association of State Foresters Cooperator Aviation Standards.

5
6
7
8
9
10
11
12
13

If a wildland fire on federal lands is threatening life and public safety, and no federally approved
air tankers are available to meet the time frames, but a non-federally approved air tanker is
available the designated GACC operations officer can assign the use of the non- federally
approved airtanker. The GACC duty officer will notify the appropriate aviation contact(s) at the
National and Regional/BLM state offices of this action. The GACC will then attempt to reassign
a federally approved air tanker as soon as possible, documenting the non-federally approved
airtanker’s use. Once a comparable federally approved airtanker is on scene of the incident or
when the threat to life and public safety has been alleviated, the non-federally approved airtanker
will be released.

14
15

Non-federally approved airtankers are permitted to reload out of federal airtanker bases,
following the standards established in the Interagency Airtanker Base Guide.

16

Helicopters

17
18
19

ICS categorizes three types of helicopters based on minimum gallons of water/retardant, lift
capability, number of passenger seats, and pound card weight capacity. Operations personnel
refer to helicopters by type. Density altitude will greatly affect lift capability.

20

Loads under high-density altitude conditions are displayed in the helicopter classification table.
• Helicopter Type 1: Heavy
• Helicopter Type 2: Medium
• Helicopter Type 3: Light

21
22
23
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1

Table 4. Helicopter Classification

Helicopter Type

Aircraft

Typical Payload at
8000’ Density
Altitude (lbs)

Typical Payload at
11,000’ Density
Altitude (lbs)

Type 1 (Heavy)

Sikorsky S-64E (Aircrane)

12,700

9,117

Type 1 (Heavy)

Sikorsky S-64F (Aircrane)

15,640

10,288

Type 1 (Heavy)

Boeing 234 (Chinook)

19,063

15,363

Type 1 (Heavy)

Boeing 107 (Vertol)

4,656

3,424

Type 1 (Heavy)

Sikorsky S-61

4,038

2,221

Type 1 (Heavy)

Bell B-214

3,754

2,665

Type 1 (Heavy)

Aerospatiale 332L
(Super Puma)

4,328

2,729

Type 1 (Heavy)

Aerospatiale 330 (Puma)

4,525

3,325

Type 1 (Heavy)

Kaman 1200 (Kmax)

5,288

4,588

Type 1 (Heavy)

Sikorsky CH-54 or CH-64
(Skycrane)

11,098

7,978

Type 1 (Heavy)

Sikorsky S-70 (Firehawk)

6,569

5,669

Type 2 (Medium)

Bell B-212

1,973

1,010

Type 2 (Medium)

Bell B-205A-1

1,294

642

Type 2 (Medium)

Bell B-205A-1+

1,596

896

Type 2 (Medium)

Bell B-205A-1++
(Super 205)

2,806

2,120

Type 2 (Medium)

Bell B-412

1,742

884

Type 2 (Medium)

Sikorsky S-58T

1,635

597

Type 3 (Light)

Aerospatiale 315B (Llama)

925

925

715

380

950

830

1,196

767

1,315

880

1,083

700

1,972

1,911

515

295

Type 3 (Light)
Type 3 (Light)
Type 3 (Light)
Type 3 (Light)
Type 3 (Light)
Type 3 (Light)
Type 3 (Light)

Bell B-206 B3
(Jet Ranger)
Bell B-206 L3
(Long Ranger)
Bell B-206 L4
Long Ranger)
Bell B-407
Aerospatiale 350-B2
(Astar)
Aerospatiale 350-B3
(Astar)
Hughes 500 D

IASG 2017 Chapter 4– Incident Aircraft

Page 60

1

Helicopter Retardant/Suppressant Delivery Systems

2

There are two basic delivery systems: bucket and tank systems.
• Buckets – Two types of helicopter buckets are used. These include:
o Rigid Shell (100 to 3,000 gallons)
o Collapsible (94-2000 gallons)
• Tanks – Internal and external tank systems have been developed for various Type 1-3
helicopters. These include:
o Computerized metered or constant flow tank system
o Conventional tank/door system

3
4
5
6
7
8
9
10

Note: Type 1 helicopters with fixed tanks are referred to as “helitankers.”

11

Aerial Supervision Aircraft

12

All aircraft must be carded by the appropriate agency official for the mission.

13

In selecting an aircraft for a particular mission, the following should be considered:

14

Visibility

15

•

16
17
18
19

Fixed-Wing
o High or low-wing aircraft designed with the cockpit forward of the wings typically
provide best visibility.
o Low-wing aircraft designed with the cockpit over the wings; provide for limited
visibility.
Helicopters:
Open cockpit designs facilitate excellent visibility. Consider potential issues derived from
doors off in-flight. Can fly under smoke layers which fixed-wing may not be able to.

20

•

21
22

•

23

Speed

24
25
26
27

30

For large, IA, and multiple incident scenarios, aircraft speed is important. On IA incidents in
particular, it is key that the aerial supervisor arrive before other aerial resources in order to
determine incident objectives and set up the airspace. Twin- engine fixed-wing aircraft are
usually the best choice in these situations (150+ knots cruise speed with 200+ knots desirable).
• Twin-Engine Fixed-Wing – Fast (generally greater than 150 kts)
• Single-Engine Fixed-Wing – Slower (generally less than 150 kts)
• Helicopters – Slowest (generally less than 130 kts)

31

Pressurization

32

When performing missions above 10,000ft msl., consider a pressurized aircraft.

33

Endurance

34

Consider length of mission, distance of dispatch, and area of availability.

35

Aircraft Performance

36

Consider operating environment, payload, endurance, and training needs.

28
29
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1

Maneuverability

2
3
4
5

It is essential that the aircraft can be positioned for the particular mission observation
requirements. Helicopters are excellent for target identification and for monitoring and
evaluating mission effectiveness. A Type 3 helicopter is generally the best platform for a
Helicopter Coordinator.

6

Noise Level

7
8
9

12

Excessive noise can interfere with the ability to communicate for prolonged periods of time and
can contribute to fatigue. Consider use of an active noise-canceling headset to help mitigate
noise related fatigue.
• Single-Engine Fixed-Wing – Highest cockpit noise level
• Twin-Engine Fixed-Wing – Less cockpit noise level
• Helicopters – Least cockpit noise level (flight helmet is required)

13

IA Incidents

14
15

It is generally best to be co-located with airtankers and Leadplanes at an airtanker base to
facilitate briefings. It may be desirable to be located near a dispatch center for the same reason.
• Large Incidents – It may be desirable to be located at or near the incident to facilitate
briefing and de-briefing with the Operations Section.
• Airport Considerations:
o Single-Engine Fixed-Wing – Can generally operate from shorter airstrips than twinengine airplanes.
o Twin-Engine Fixed-Wing – Require longer runways and usually require an improved
surface.
• Helicopters – Helicopters are advantageous if the incident is not near any airport and if it is
critical for the aerial supervisor to meet with the Operations Section Chief. Helicopters are
generally utilized for HLCO, however they may also be desirable for ATGS missions when
visibility is limited or helicopters are meeting incident objectives.
• Cabin space – Mission requirements may necessitate the need for an observer or an Air
Tactical trainee/instructor in addition to minimum flight crew requirements.
o Safety – Consider performance capability of the aircraft for the density altitude and
terrain at which operations are conducted.
o Aircraft and Pilot Approvals – Aircraft must have interagency approval to be used for
an air tactical mission. The approval card must be carried onboard the aircraft.
Similarly, pilots used for air tactical missions must possess a current approval card.
o Avionics Equipment – In addition to the above avionics requirements, the following are
required:
 Headset(s) with boom microphones
 Voice Activated Intercom
 Separate Audio Panels for the pilot and ATGS/ATS
 Separate volume and squelch controls for the pilot and ATGS/ATS
 A separate audio panel and voice activated intercom station in a rear seat may be
required in aircraft to accommodate an ATGS/ATS trainee (observer) of ATGS
Evaluator or ATGS Final Evaluator

10
11

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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1
2
3
4
5

•

6

Helicopter Emergency Services: Short Haul/Hoist Extraction.

7
8

The interagency community produces a hoist/extraction guide annually. Please refer to the
following document: https://www.nwcg.gov/publications/512

9

Smokejumper Aircraft

Traffic Collision Avoidance System (TCAS/TCAD) – The threat of midair collision is ever
present in the fire environment. TCAS/TCAD is now part of the standard equipment in
Leadplanes and ASM aircraft. The systems are enhanced with special features designed to
improve safety and operational effectiveness on incidents. USFS Smokejumper airplanes are
equipped with TCAS.

10
11
12

Smokejumper aircraft are turbine powered aircraft carrying 8 to 18 smokejumpers plus spotters
and flight crew. Smokejumpers are primarily used for IA but are also used to reinforce large
fires, build helispots, etc.

13

Modular Airborne Firefighting System (MAFFS)

14

https://www.fs.fed.us/fire/aviation/airplanes/maffs.HTML

15

Policy

16
17
18
19

The NICC mobilizes MAFFS as a reinforcement measure when suitable contract airtankers are
not readily available within the contiguous 48 states. MAFFS may be made available to assist
foreign governments when requested through the State Department or other diplomatic
memorandums of understanding.

20
21
22
23
24

The Governors of California, North Carolina and Wyoming may activate MAFFS units for
missions within state boundaries under their respective memorandums of understanding with
military authorities and the Forest Service. Approval of the Forest Service Assistant Director,
Fire Operations is responsible for initiating a MAFFS mission. Refer to the National
Mobilization Guide, Chapter 20 for additional MAFFS mobilization information.

25
26

31

Through the Memorandum of Understanding the USDA, Forest Service will provide the
following resources:
• MAFFS unit “slip-in tank” systems.
• Qualified MAFFS Leadplane Pilot.
• MAFFS Liaison Officer (MLO).
• MAFFS Airtanker Base Manager (MABM).
• VHF-FM radios.

32

MAFFS Home Base (Wing) Locations

33
34

Air National Guard and Air Force Reserve units utilizing C-130 are based at the following
locations:
• Charlotte, North Carolina (145th AW) – Air National Guard
• Port Hueneme, California (146th AW) – Air National Guard
• Cheyenne, Wyoming (153rd AW) – Air National Guard
• Colorado Springs, Colorado (302nd AW) – Air Force Reserve

27
28
29
30

35
36
37
38
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1

Training and Proficiency

2
3
4

Training will be conducted by the Forest Service, National MAFFS Training Coordinator
annually for military and agency personnel. Specific training dates will be negotiated with the
military airlift wings.

5

MAFFS Leadplane Pilot

6
7
8

Agency Leadplane Pilots must participate every 4 years to be re-qualified for operations with
MAFFS. Qualified MAFFS Leadplane Pilots will be listed in the National Interagency
Mobilization Guide.

9

MAFFS Flight Crews

22

Training of MAFFS crews will be in accordance with military qualifications and continuation
training requirements. To become qualified to fly MAFFS operations, MAFFS flight crews must
attend initial and recurrent training as appropriate at the annual MAFFS training session. The
Air Force Mission Commander (AFMC) will certify to the Forest Service National MAFFS
Training Coordinator. The status of flight crewmembers at the completion of the annual training
currency requirements are as follows:
• MAFFS airdrop currency is required annually. If more than 120 days has elapsed since the
last air drop, the crew’s first air drop will be restricted to a target judged by the
• MAFFS Leadplane Pilot to offer the fewest hazards.
o If more than eight months have elapsed since the last MAFFS air drop, an airborne
MAFFS Leadplane Pilot supervised water drop will be required before entering the
incident area.
o Currency training will be conducted annually.

23

MAFFS Operations Policies

24
25
26

MAFFS aircraft identification – Each MAFFS aircraft will be identified by a large, high
visibility number on the aircraft tail, side of the fuselage aft of the cockpit area, and on top the
fuselage cabin. The MAFFS call sign will be this number (i.e., MAFFS 2).

27
28
29
30

35
36

Supervision of a MAFFS Mission
• No MAFFS mission will be flown unless under the supervision of a qualified MAFFS
Leadplane Pilot. The Leadplane Pilot will communicate with the MLO/AFMC daily on
flight needs of military crews.
o International MAFFS missions will utilize a qualified MAFFS Leadplane Pilot in the
MAFFS aircraft to assist the aircraft commander with tactical requirements.
Headquarters (HQ) Military Airlift Command approval must be obtained prior to flying
civilian personnel aboard MAFFS aircraft.
o Lead operations will be provided on each run and the runs are restricted to one MAFFS
aircraft at a time with no daisy-chain operations of multiple aircraft in trail.

37

Military Flight Duty Limitations

38

Flight time will not exceed a total of eight hours per day.
• A normal duty day is limited to 12 hours.
• Within any 24-hour period, pilots shall have a minimum of 12 consecutive hours off duty
immediately prior to the beginning of any duty day.

10
11
12
13
14
15
16
17
18
19
20
21

31
32
33
34

39
40
41
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1
2

•

3
4
5
6

SOPs – Procedures for working MAFFS on an incident are the same as for contract airtankers.
MAFFS flight crews are rotated on a regular basis. The AFMC will verify the status of the flight
crews with the MLO. Leadplane Pilots should be aware that newly rotated flight crews may
have restrictions on their initial air drops to accomplish currency requirements.

7
8
9

18
19
20

Operational Considerations – The procedures for using MAFFS over an incident are the much
the same as those used for contract airtankers. The ATGS should be aware of the following key
differences when using MAFFS aircraft:
• Volume – C-130s configured with MAFFS 2 (M2) normally carry 3000 gallons unless
takeoff performance requires a download.
• Load Portions – Capable of Start/Stop drops.
• Coverage Levels – M2 is capable of Coverage Levels 1, 2, 3, 4, 6, and 8.
• Retardant Line Width – M2 has a narrower but more uniform line pattern than commercial
airtankers. This is a characteristic of the nozzle on the pressurized system. Density
(coverage level) at the center meets Interagency Airtanker Board criteria and remains
consistent along the path of delivery.
• Reload – M2 can be sent to reload at pre-approved bases identified in the Interagency
Airtanker Base Directory MAFFS Supplement. Normally, following the final air drop
MAFFS aircraft will recover to the activation base for servicing by military personnel.

21

Communications Considerations

22
23

•

24
25
26
27

•

28
29
30

•

31
32

•

33

Military Helicopter Operations

34
35
36

Regular Military refers to active military, reserve units and “federalized” National Guard
aviation assets. For an in depth discussion of military helicopter operations, refer to Chapter 70
of the Military Use Handbook (2006). Key portions of the parent text are included below.

37

Policy

38
39
40

Regular military helicopter assets may be provided by the Department of Defense – Support of
Civilian Authority as requested by appropriate ordering entities when civilian aviation resources
are depleted.

10
11
12
13
14
15
16
17

Duty includes flight time, ground duty of any kind, and standby or alert status at any
location.

Aircraft Identifier – The number displayed on the aircraft fuselage will identify MAFFS
aircraft.
Radio Hardware – MAFFS aircraft are equipped with one Forest Service supplied P-25
compliant VHF-FM radio operating over the frequency band of 138 -174 MHz.
Communications may also be conducted using a VHF-AM frequency in the 118-136.975
MHz bandwidth in the same manner as other contract air tactical resources.
Check in Procedure – The ATGS (or Lead/ASM) in the absence of an ATGS) must identify
the location and altitude of all other aircraft operating over the incident as well as the incident
altimeter setting to all MAFFS aircraft ‘checking in’ enroute to the incident.
Dispatch Communications – The ATGS or Lead will notify dispatch whether additional
loads of retardant will be required to meet operational objectives on the incident.
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1

Mission Profiles

2

7

Mission profiles for regular military helicopter units are normally limited to:
• Reconnaissance or Command and Control activities
• Medevac
• Crew transportation
• Cargo transportation (internal and external loads)
• Crew and cargo staging from airports to base camps for incident support

8

Bucket Operations

3
4
5
6

9
10

When bucket operations are conducted, a Helicopter Coordinator (HLCO) shall be utilized
whenever military helicopters are sequenced with contracted helicopter resources.

11

Communications

12
13

•

14
15

•

16
17
18
19

Note: Until agency furnished VHF-FM radio systems can be installed, a Helicopter Coordinator
(HLCO) is required. Multi-ship operations may be conducted without a Helicopter Coordinator
if at least one helicopter has communications capability using civilian bandwidths for air-to-air
and air-to-ground communications.

20

National Guard Helicopter Operations

21

Policy

22
23
24
25
26
27

The use of National Guard helicopters for federal firefighting purposes within their state
boundaries is addressed in applicable regional, state or local agreements or memorandums of
understanding between federal agencies and specific National Guard units. The aerial supervisor
should coordinate with local agency officials, agency aviation management specialists or the
AOBD to ensure planned use of National Guard assets complies with applicable policy and
procedures specific to the local area and/or participating jurisdictions.

28

Mobilization Authority

29
30

The Governor can mobilize National Guard aviation assets at the request of local or state
jurisdictions for incidents on private land or multi-jurisdictional incidents.

31

Mission Profiles

32
33

In addition to the mission profiles discussed for regular military helicopters above, National
Guard helicopters routinely engage in water bucket operations in many states.

34

Communications and HLCO

35
36
37
38

Lack of VHF-FM communications capability may be a problem to be addressed prior to use of
National Guard aviation assets on federal or multi-jurisdictional incidents. A Helicopter
Coordinator (HLCO) should be “assigned” or “on order” to mitigate communications issues with
ground and aviation resources on an incident.

Military Radio Hardware – Regular military aircraft are equipped with VHF-AM
aeronautical radios that operate in the 118 to 136.975 MHz bandwidth.
Agency Provided Radio Hardware – VHF-FM aeronautical transceivers compatible with
agency frequencies may be provided by the agency.
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1

Training & Proficiency Assessment

2
3
4

Operational procedures, mission training, and proficiency vary between states, National Guard
units and flight crews. The ATGS should assess the proficiency of the resource and make
adjustments as appropriate to provide for the safe and effective use of National Guard resources.

5

Water Scooping Aircraft

6

Canadair CL-215, 415, and AT-802 Fire Boss.

7

Policy and Availability

8
9
10

United States – Water scooping aircraft are located or utilized throughout the US and operate on
a basis where water sources are conducive to operations. These aircraft are contracted by DOI,
Forest Service and State Agencies.

11
12

USFS – Forest Service contracted water scoopers shall not be loaded with chemical retardant or
foam per the contract.

13
14
15
16
17
18

Canada – Water scooping aircraft are widely used in Canada, especially from Quebec west to
Alberta. States bordering Canada may have agreements such as the Great Lakes Compact that
outline procedures for sharing resources on fires within a specified distance from the border.
There may also be provisions for extended use of Canadian airtankers in the U.S. when needed
and if available. Aerial supervisors should obtain a briefing on these agreements or procedures
when assigned, if applicable.

19

Night Aerial Supervision

20
21
22
23
24

A technology enhanced exclusive use fixed-wing Aerial Supervision Platform may be available
and stationed in R5 USFS Southern California Operations Center (SOPS). The standard hours of
the aircraft availability will be 1800-0600 however can vary throughout the fire season to
maximize coverage. The night aerial supervisory platform is ordered through the South
Operations GACC.

25

Considerations

26
27

•

28

•

29

•

30

•

31
32

•

33
34

•

35

Firewatch Aerial Supervision Platforms

36
37
38
39
40

The USFS Firewatch Aerial Supervision Helicopter is a Bell 209 Cobra Helicopter converted for
use by the US Forest Service for use as an aerial supervision and intelligence gathering platform.
There are two platforms in use in Region 5, Air Attack 507 and Air Attack 509. The platforms
are Technology Enhanced Initial/Extended Attack ATGS platforms based in Redding, California
and repositioned as needed.

ATGS will be trained to the standards within the USFS National Night Air Operations Plan
ATGS will be familiar with FIRESCOPE Night Flying Guidelines.
IA Resource, may be used on large fires with concurrence from SOPS GACC.
14 hour duty day, 8 hour flight time within 24 hours.
10 hours off duty between shifts.
If planned use on extended attack or emerging incident make effort to allow ATGS to
observe operations during daylight hours.
Only Aerial Supervisors and Aircraft that are trained and carded can supervise incident
aircraft during civil twilight.
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1

Call Signs

2

For mission clarification:
• When in the ATGS profile the Firewatch Aerial Supervision Helicopter will use the call sign
“Air Attack 507/509”
• When performing the HLCO mission, the call sign is “HLCO”
• For intelligence gathering, mapping or suppression resource support profile, the Firewatch
Aerial Supervision Platform will use the call sign “Copter 507/509”
• Mission Profiles – The USFS Firewatch Helicopter will request entry into the FTA in one of
the following mission profiles:

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Tactical
o ATGS
o HLCO
o Crew/suppression resource intelligence support
Intelligence
o Live video downlink
o Infrared imagery/video
o Mapping

31
32
33
34
35

Considerations
• Clearance for the Firewatch Platform (AA 507 or 509) into the FTA as an ATGS or HLCO
should be the same as any relief or IA ATGS or HLCO, one thousand feet either above or
below the on scene Aerial Supervision or controlling platform for initial briefing and
transition of control.
• When in the Crew / Suppression Resource Intelligence Support profile, the Firewatch
Platform may request low-level, 500 AGL and below for direct crew support.
• When performing live down link operations aircraft may request 3,000 to 5,000 AGL
altitudes for better “big picture” video feed.
• Work the Cobra into the traffic patterns as any direct suppression aircraft.
• Platform may request an offsite landing to pass the Remotely Operated Video Enhanced
Receiver to the ground suppression resources.
• The Firewatch Helicopter is considered a Type 2 aircraft for helispot sizing purposes.
• When mapping the incident is part of the mission, the Firewatch Platform will request
transition to 500 feet AGL and below to complete the mission. The Firewatch ATGS will
give the Aerial Supervision Platform an initial map starting point and either a clockwise or
counterclockwise rotation of the perimeter request and follow the direction of the aerial
supervisor.

36

Unmanned Aircraft Systems:

37

https://www.faa.gov/uas/

18
19
20
21
22
23
24
25
26
27
28
29
30
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1

Chapter 5 – Suppression Chemicals

2
3
4
5

Wildland fire suppressants and retardants are chemical agents applied to burning and adjacent
fuels. Only chemicals that are on the Qualified Products List (QPL) shall be used, and only for
the delivery method approved. See the Forest Service’s wildland fire chemicals Web site for
details: https://www.fs.fed.us/rm/fire/wfcs/index.htm.

6
7

Refer to the Interagency Standards for Fire and Fire Aviation Operations or the Web site noted
above for the most current information on fire chemicals and their use.

8

Definitions

9

Suppressants (Direct Attack Only):

10
11

A fire suppression chemical applied directly to the flame base to extinguish the flame (water,
foam, gel/water enhancer).

12

Foam Fire Suppressants

13
14
15
16
17
18
19

Foam fire suppressants contain foaming and/or wetting agents. The foaming agents and
percentage concentrate added affect the accuracy of an aerial drop, how fast the water drains
from the foam, and how well the product clings to the fuel surfaces. The wetting agents increase
the ability of the drained water to penetrate fuels. These products are dependent on the water
they contain to suppress the fire. Once the water they contain has evaporated, they are no longer
effective. Engines, portable pumps, helicopters, and SEATs may apply foam. Some agencies
also allow application of foam from fixed- wing water scoopers.

20

Wet Water

21
22

Wet water foam concentrates mixed at 0.1 - 0.3 percent will produce a wet water solution (low
foam, high wetting ability).

23

Water Enhancers

24
25
26
27
28
29
30

•

31

Long-Term Retardant (Direct and Indirect Attack):

32
33
34
35
36

•

37
38

•

39

•

Water enhancers contain ingredients designed to alter the physical characteristics of water to
increase viscosity, accuracy of the drop, or adhesion to fuels. They improve the ability of
water to cling to vertical and smooth surfaces. The consistency of these products can change
depending on the quality of the water used for mixing. Once the water they contain has
evaporated, they are no longer effective. They are fully approved for use in helicopter
buckets and engine application. Many are also approved, at specific mix ratios, for use in
SEATs, and fixed tank helicopters.

Long-term retardants contain fertilizer salts that change the way fuels burn. They are
effective even after the water has evaporated, hence the name, “long-term”. Large airtankers,
single-engine airtankers (SEATs) helicopter buckets, and ground engines may apply
retardants. Some retardant products are approved for fixed tank helicopters. See the QPL for
specific uses for each product.
Recommended coverage levels and guidelines for use can be found in the Ten Principles of
Retardant Application, NFES 2048, PMS 440-2 pocket card.
Retardant mixing, blending, testing, and sampling requirements can be found at the Wildland
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1
2
3
4
5
6
7
8
9

•

Fire Chemical Systems Web site, Lot Acceptance and Quality
Assurance page: https://www.fs.fed.us/rm/fire/wfcs/laqa.htm.
In general, one can expect chemicals to remain effective for the following amounts of time:
o Long-Term Retardants – Days to weeks (or until removed by environmental elements
such as rain or wind)
o Foams – Minutes
o Water Enhancers/Gels - Minutes up to possibly an hour or more (direct sunlight breaks
down gels faster). Time will vary according to weather conditions (heat, humidity,
wind, etc.).

10

Approved Fire Chemicals

11
12
13
14
15
16

Many different long-term retardants, foams and water enhancers are approved for use. Prior to
approval these agents must meet rigid criteria to ensure that they are environmentally safe,
effective as a retardant or suppressant, and that the chemicals do not harm aircraft surfaces.
Chemical concentrates may be dry powder or liquid concentrates prior to mixing, depending on
manufacture. All USDA/DOI bases must use chemicals that are either fully approved or
“conditionally approved” during field evaluations for full approval.

17

Retardant Mixing Facilities

18
19
20
21
22

29
30

Long-term retardants are available from a variety of facilities including fire incident locations.
Tactical effectiveness and cost effectiveness are greatly enhanced when temporary portable mix
facilities are set up on or near the incident. Facilities may be ordered through the incident
management system, from agency fire caches or directly from retardant manufacturers. Longterm retardants are available or can be mixed from:
• Permanent or Reload Retardant Bases.
• Remote Retardant Base: Modular retardant base entirely transportable by Type 1 helicopter,
which are excellent for remote areas with no road access.
• Portable Retardant Base: Totally portable retardant mixing system used primarily to mix and
load retardant into airtankers (SEATs, large airtankers and VLATs), helicopters and ground
units.
• Portable Helicopter Retardant System: Similar to the Portable Retardant Base but is more
specifically designed for use by helicopters.

31

Airtanker Base Information

32
33

Information regarding the management and operation of airtanker bases and information about
specific airtanker bases can be found in the following documents:
• Interagency Airtanker Base Operations Guide, PMS 507: This guide defines and standardizes
interagency operating procedures at all airtanker bases for contractor and government
employees.
• Interagency Airtanker Base Directory – The directory is intended to aid wildland fire
managers, pilots, and contractors who operate at airtanker bases (Reference NFES 38 2537).
• Wildland Fire Chemicals Web site: found at:

23
24
25
26
27
28

34
35
36
37
38
39
40

https://www.fs.fed.us/rm/fire/wfcs/index.htm
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Aerial Fire Chemical Application Safety

2
3

•

4
5

•

6
7

•

8
9

•

10
11

•

12
13

•

14
15

•

16

Environmental and Wilderness Effects

17
18
19
20
21

Retardant use in wilderness can be inconsistent with the requirement to protect and preserve
natural conditions. It may be allowed if it is the minimum necessary tactic to accomplish fire
and wilderness management objectives. Retardant drops should be planned to minimize effects
on natural resources and future recreation use of the area. “Fugitive” colored retardant is
designed to fade over time and may be a recommended tool in sensitive areas.

22

Waterway and Avoidance Area Policy

23
24

Interagency Policy for Aerial and Ground Delivery of Wildland Fire Chemicals Near Waterways
and Other Avoidance Areas.

25
26
27
28
29

This policy has been adopted from the 2000 and 2009 updated Guidelines for Aerial Delivery of
all wildland fire chemicals, including retardant, foam and water enhancers which were
established and approved by the USFS and the DOI. It has been expanded to include additional
avoidance areas for aerial delivery of fire chemicals, as designated by individual agencies, and
includes additional USFS reporting requirements.

30
31

Note: This policy does not require the helicopter or airtanker PIC to fly in such a way as to
endanger his or her aircraft, other aircraft, or structures or compromise ground personnel safety.

Personnel and equipment in the flight path of intended aerial drops should move to a location
that will decrease the possibility of being hit with a drop.
Personnel near aerial drops should be alert for objects (tree limbs, rocks, etc.) that the drop
could dislodge. The IRPG provides additional safety information for personnel in drop areas.
During training or briefings, inform all fire personnel of environmental guidelines and
requirements for fire chemicals application and avoid contact with waterways.
Avoid dipping from rivers or lakes with a helicopter bucket containing residual fire
chemicals without first cleaning/washing down the bucket.
Avoid scooping from rivers or lakes with fixed-wing aircraft or helicopter buckets containing
residual fire chemicals without first cleaning the tank, aircraft underbody or bucket.
Consider setting up an adjacent reload site and manage the fire chemicals in portable tanks or
terminate the use of chemicals for that application.
Some fire chemicals may be irritating to skin. Wash exposed areas as soon as possible after
contact.
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1

Table 5. Aerial and Ground Delivery Policy

Aerial Delivery Policy
•

•
•

Avoid aerial application of all wildland
fire chemicals within 300 feet (ft.) of
waterways.
Additional mapped avoidance areas may
be designated by individual agency.
For USFS, whenever practical, as
determined by the fire IC, use water or
other less toxic wildland fire chemical
suppressants for direct attack or less toxic
approved fire retardants in areas occupied
by threatened, endangered, proposed,
candidate or sensitive species (TEPCS) or
their designated critical habitats.

Ground Delivery Policy
•

Avoid application of all wildland fire
chemicals into waterways or mapped
avoidance areas.

2

Definition of Waterway:

3
4

Any body of water (including lakes, rivers, streams and ponds) whether or not it contains
aquatic life.

5

Definition of Waterway Buffer:

6

300 ft. distance on either side of a waterway.

7

Definition of Additional Mapped Avoidance Areas:

8
9

Other areas requiring additional protection outside of the 300 ft. waterway buffer. For USFS,
this may include certain dry intermittent or ephemeral streams for resource protection.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Guidance for Pilots:
• Pilots will avoid all waterways and additional mapped avoidance areas designated by
individual agencies.
To meet the 300 ft. waterway buffer zone or additional mapped avoidance areas guideline,
implement the following:
All Aircraft: When approaching a waterway or riparian vegetation visible to the pilot (to
assist in identification if waterways ) or other avoidance areas, the pilot shall terminate
application of wildland fire chemical approximately 300 ft. before reaching the area. When
flying over a waterway, the pilot shall not begin application of wildland fire chemical until
300 ft. after crossing the far bank or shore. The pilot shall make adjustments for airspeed and
ambient conditions such as wind to avoid the application of wildland fire chemicals within
the 300 ft. buffer zone.
Additional guidance to pilots for any aircraft supporting a fire on USFS lands:
• USFS may have additional mapped avoidance areas for TEPCS species, waterway buffers
exceeding 300 ft. or certain intermittent or ephemeral waterways identified as avoidance
areas for resource protection. Any aerial supervision resource should inquire if these
avoidance areas exist on any USFS fire they are providing support to.
• Prior to fire retardant application, all aerial supervision and/or pilots shall be briefed by
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1

dispatch on the locations of all TEPCS or other avoidance areas in the vicinity.
If operationally feasible, pilots or the aerial supervision shall make a ‘dry run’ over the
intended application area to identify avoidance areas and waterways in the vicinity of the
wildland fire.
Pilots should be provided avoidance area maps and information at all briefings (if not
dispatched from one geographic area/unit and delivering to another geographic area).

2
3
4

•

5
6

•

7

Exceptions for USDA Forest Service:

8
9

•

Deviations from the policy are allowed only for the protection of life or safety (public and
firefighter).

10

Exceptions for All Other Agencies:

11
12
13
14
15
16

•

17
18

•

19
20

•

21
22

•

23

•

37

When alternative line construction tactics are not available due to terrain constraints,
congested area, life and property concerns or lack of ground personnel, it is acceptable to
anchor the wildland fire chemical application to the waterway. When anchoring a wildland
fire chemical line to a waterway, use the most accurate method of delivery in order to
minimize placement of wildland fire chemical in the waterway (e.g., a helicopter rather than
a heavy airtanker).
Deviations from the policy are acceptable when life or property is threatened and the use of
wildland fire chemical can be reasonably expected to alleviate the threat.
When potential damage to natural resources outweighs possible loss of aquatic life, the unit
administrator may approve a deviation from these guidelines.
Reporting Requirements of Aerially Delivered Wildland Fire Chemicals into Waterways,
Waterway buffer areas and Mapped Avoidance Areas.
During training or briefings, inform field personnel of:
o environmental guidelines for fire chemical application requirements for avoiding contact
with waterways;
o additional mapped avoidance areas as designated by individual agency; and
o their responsibility for upward reporting in the event of application, for whatever reason,
into avoidance areas.
If application of wildland fire chemical occurs or anyone believes it may have been
introduced within a waterway, waterway buffered areas or other mapped avoidance areas, the
following is required as appropriate:
o they should inform their supervisor;
o o the information will be forwarded to incident management and the agency
administrator, usually through the Resource Advisor;
o the incident or host authorities must immediately contact specialists within the local
jurisdiction; and
o notifications and reporting will be completed as soon as possible.

38
39
40
41

Procedures have been implemented for the required reporting. All information, including
reporting tools and instructions are posted on the USFS wildland fire chemicals Web site
at: https://www.fs.fed.us/rm/fire/wfcs and fire retardant site at:
https://www.fs.fed.us/fire/retardant/. The USFS has additional reporting requirements for

24
25
26
27
28
29
30
31
32
33
34
35
36

•
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2
3
4
5
6
7
8

threatened, endangered, proposed, candidate and USFS listed sensitive species for
aerially delivered fire retardant only. This requirement resulted from the Forest Service’s
acceptance of Biological Opinions received from the National Marine Fisheries Service
(NMFS) and the Fish and Wildlife Service (FWS) and the 2011 Record of Decision for
Nationwide Aerial Application of Fire Retardant on National Forest System lands. The
procedures, reporting tools and instructions can be found at the same website listed
above.
Endangered Species Act (ESA) Emergency Consultation

9
10
11
12

The USFS has completed consultation with regulatory agencies (FWS and NOAA) for aerial
delivery of fire retardant (only) on National Forest System lands; please refer to the USFS fire
retardant site at https://www.fs.fed.us/fire/retardant/ for additional information and re-initiation
of consultation requirements.

13
14
15

The following provisions are guidance for complying with the emergency section 7 consultation
procedures of the ESA for wildland fire chemicals. These provisions do not alter or diminish an
action agency’s responsibilities under the ESA.

16
17
18

Where Threatened and Endangered (T&E) species or their habitats are potentially affected by
application of wildland fire chemicals, the following additional procedures apply and shall be
documented in initial or subsequent fire reports.

19
20
21

31
32
33
34

As soon as practicable after application of wildland fire chemical near waterways or other
avoidance area as designated by agency, determine whether the application has caused any
adverse effects to a T&E species or their habitat. This can be accomplished by the following:
• Ground application of wildland fire chemical outside a waterway is presumed to avoid
adverse effects to aquatic species and no further consultation for aquatic species is necessary.
• Aerial application of wildland fire chemical outside 300 ft. of a waterway is presumed to
avoid adverse effects to aquatic species and no further consultation for aquatic species is
necessary.
• Aerial application of wildland fire chemical within 300 ft. of a waterway requires that the
unit administrator determine whether there have been any adverse effects to T&E species
within the waterway. If no adverse effects to aquatic T&E species or their habitats, no
additional requirement to consult on aquatic species with FWS or NMFS is required.
• Application of wildland fire chemical within other avoidance areas as designated by agency
requires the agency administrator to determine whether there have been any adverse effects
to T&E species. If there are no adverse effects to species or their habitats there is no
additional requirement to consult with FWS or NMFS.

35
36
37
38
39
40
41

If the action agency determines that there were adverse effects on T&E species or their habitats
then the action agency must consult with FWS and NMFS, as required by 50 CFR 402.05
(Emergencies). Procedures for emergency consultation are described in the Interagency
Consultation Handbook, Chapter 8 (March 1998). In the case of a long duration incident,
emergency consultation should be initiated as soon as practical during the event. Otherwise,
post-event consultation is appropriate. The initiation of the consultation is the responsibility of
the unit administrator.

22
23
24
25
26
27
28
29
30
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Chapter 6 – Aerial Supervision Mission Procedures

2
3
4
5
6

Aerial Supervision operations are conducted in demanding flight conditions in a high
workload/multi-tasking environment. Because of this, standardization of procedures is important
to enhance safety, effectiveness, efficiency, and professionalism. This chapter addresses
common procedures to be observed by all Aerial Supervision Specialists as well as unique
guidance for Lead, ATCO, ASM, ATGS, and HLCO personnel.

7
8

The actions listed below pertain to all positions of aerial supervision. Methods for performing
these actions differ and are often refined as CRM is enhanced.

9

Pre-Mission Procedures

10

Pilot Qualification Card & Aircraft Data Card

11

Review these cards and verify the pilot and aircraft are authorized for air tactical missions.

12

Flight & Duty Limitations

13
14

Determine when pilot’s duty day began and if sufficient flight/duty time is remaining. If not,
order a relief pilot.

15

Aircraft Maintenance

16
17

Verify aircraft has sufficient time remaining before next scheduled maintenance. If not, order
another aircraft.

18

Aircraft Preparation

19

Pilot Preflight Responsibilities – Include but not limited to:
• Aircraft preflight inspection.
• Calculate weight and balance of passengers and equipment.
• Fueling: Discuss fuel requirements and limitations for mission with ATGS.

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Ensure proper fueling.
• Possess/wear approved PPE.
• File a flight plan as needed.
• Obtain a TFR and weather briefing.
• Cover aircraft checklist methods with aerial supervisor.
ATGS/ATS Preflight Responsibilities:
• Inspect communications system. Install auxiliary radio if required.
• Program VHF-FM tactical frequencies in radio (coordinate with pilot).
• Perform a radio check with dispatch and airbase before flying.
• Load aerial supervision kit into aircraft.
• Assist pilot as requested with duties.
• Understand aircraft performance (takeoff distance, landing distance, single-engine
performance, max gross weight, fuel endurance) and document in daily diary.
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1

Procurement Agreements

2
3

The aerial supervisor should be familiar with the basic terms of the procurement
agreement/contract.

4

Obtain a Mission Briefing

5
6
7

Whether the air tactical mission is IA or a project incident, all types of aerial supervision
personnel must obtain pertinent incident information. Dispatch centers must provide an aircraft
dispatch form.

8

IA Briefings

27

The following information is recorded on an aircraft dispatch from as is required before
responding to an incident (blank copies should be available in the aircraft for possible diverts
while airborne):
• Incident name or number
• Agency responsible
• Incident location – legal location, latitude/longitude and VOR
• Frequencies and tones: Double check operating mode (N,W,D) and tones
• Flight following
• Air-to-Ground
• Air-to-Air (FM and/or AM)
• Contacts: ground and air
• Air resources assigned or to be assigned, Estimated Time Enroute (ETEs), type, and
identifier
• Other resources dispatched (as practical)
• Approximate incident size and fire behavior
• Other available air resources
• Aerial and ground hazards
• Special information such as land status, watershed, wilderness, and urban interface
• Airtanker reload base options and turnaround times

28

Extended Attack Briefings

29
30
31
32

If possible, aerial supervision personnel should attend incident briefings. If this is not possible,
critical information should be relayed by phone, radio, email, fax, or messenger. A copy of the
Incident Action Plan (IAP) is essential. Aerial supervision personnel may have to seek some of
this information:
• Incident objectives by division (ICS 204)
• Organization Assignment List (ICS 203) or list of key operations people
• Air Operations Summary (ICS 220) or list of assigned aircraft
• List of all aircraft by make/model and identification
• Incident Radio Communication Plan (ICS 205) or list of frequencies
• Incident Map
• Fire Behavior Report and local weather

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

33
34
35
36
37
38
39
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•

2

•

3

Mission Safety Briefing for Pilot

4
5

11

Prior to departure on an air tactical mission the aerial supervisor will brief the pilot on the
following:
• General scope of the mission
• Incident location: latitude-longitude and bearing-distance
• Resources assigned
• Radio frequencies
• Special information including hazards and military operations
• Expected duration of mission

12

Pre-Takeoff Responsibilities

13

Pilot Pre-Takeoff Responsibilities

14

•

15

•

16

•

17

•

18

•

19

•

20

ATGS/ATS Responsibilities

21

•

22

•

23

•

24
25

•

26

•

27

Enroute Procedures

28

After Take Off

29

•

30

•

31

•

6
7
8
9
10

Air resource availability/status
Incident Medevac Plan and Medevac helicopter assigned

Complete the appropriate aircraft checklists.
Complete preflight including passenger safety briefing.
Initiate Mission Checklist (appendix C) with aerial supervisor.
Confirm fuel supply.
Obtain route clearances through SUA as required.
Program GPS to incident location.

Obtain, record, and set local altimeter setting (from pilot or airport advisory).
Program radios (AM/FM) – Check with pilot before programming the AM.
Confirm fuel supply and flight time available for mission.
Check with dispatch regarding status of military aviation operations (Restricted, MOA’s,
MTR’s) and TFRs.
Assist with start, taxi, and pre-takeoff checklists as requested by the PIC.

Record take off time (takeoff roll).
Observe sterile cockpit protocol as previously agreed to with pilot.
Establish flight following (See Appendix E for further examples):

32

1. Call sign

33

2. Departure location

34

3. Number onboard
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1

4. Fuel on board

2

5. ETEs

3

6. Destination

4

7. Confirm AFF

5

•

6

•

7

•

8

Enroute Communications

9

14

Maintain communications with dispatch and other aircraft concerning:
• Incident air resource updates.
• Status of SUA (TFR, restricted, etc.).
• Coordination with responding air resources can be done on the assigned air-to-air frequency
provided it does not interfere with operations over the incident.
• Monitor the fire frequencies to enhance situational awareness when you arrive on scene.

15

Fire Traffic Area (FTA) Entry Procedures

16
17
18
19

12 NM from the center point of the incident, aerial supervision personnel must follow the FTA
entry procedures listed below. There are three scenarios: 1) Aerial supervision is on scene; 2)
aerial supervision is not on scene, but other aircraft are; or 3) there are no aircraft on scene. See
FTA entry appendix D.

20

Scenario 1: Aerial Supervision Is on Scene

21

•

22

•

23

•

24

•

10
11
12
13

25
26
27
28

Notify pilot of any information or situation affecting the flight (ATGS/ATS).
Assist pilot as requested. Be an active crewmember (ATGS/ATS).
Complete mission checklist.

Notify the dispatch center of your position.
Change to incident frequencies.
Give 12-mile radio call to aerial supervision. Give your location and altitude.
Obtain clearance into FTA by getting:
o Altimeter setting
o FTA Entry Altitude
o Altitude of aerial supervision
o Altitudes of other aircraft
Enter the incident airspace, as briefed.
Watch for other aircraft and call out a distance and clock reference when you spot the on
scene aerial supervision.
Receive transition briefing and confirm positive handoff of aerial supervision
responsibilities.
Outgoing aerial supervision will notify dispatch and incoming aerial supervision will notify
IC/ground personnel and confirm objectives and priorities.

29

•

30
31

•

32
33

•

34
35

•

36

Scenario 2: Aerial supervision is not on scene, but other aircraft are

37

•

Notify dispatch of your position.
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•

2
3

•

4

•

5
6
7

Change to incident frequencies.
Give 12-mile blind radio call on Victor (AM). Give your location, altitude, and intentions.
An on scene aircraft should respond on the assigned primary air-to-air frequency.
Obtain clearance into FTA by getting:
o Altimeter setting
o FTA clearance Altitude
o Altitudes and locations of other aircraft on scene
Enter the incident airspace, as briefed with on scene aircraft.
Watch for other aircraft and call out a distance and clock reference when you spot the on
scene aircraft.
Get status of all on scene aircraft (location, mission type, etc.)
Call IC and get objectives and priorities.
Notify dispatch you on scene and now the incident aerial supervision.

8

•

9
10

•

11

•

12

•

13

•

14

Scenario 3: There Are No Aircraft on Scene

15
16

•

17
18

•

19

•

20

•

21

•

22

•

23
24
25

Entering Incident Airspace - ATGS fixed-wing enter the airspace in a right hand orbit at 2,500
feet AGL unless the situation dictates a different altitude (smoke/terrain), Leadplanes/ASMs
enter in a left orbit, or as directed by aerial supervision.

26

Aerial Supervisor Arriving on Scene Responsibilities

27

34

The Aerial Supervisor Must:
• Watch for aircraft and make visual/verbal contact with each one.
• Determine ground elevation to establish FTA altitudes for incoming aircraft including
helicopters, airtankers, Lead/ASM, smokejumpers, relief aerial supervision, and media (“the
stack”).
• Determine flight hazards – Power lines, antennas, snags, terrain, thunder storm activity,
excessive wind, poor visibility, airspace conflicts, etc.
• Confirm incident objectives and priorities with the IC/ground personnel.

35

Standard Briefings

36
37
38

All aircraft will receive a briefing and clearance into the FTA. Briefings typically occur in three
phases: 1) initial, 2) tactical, and 3) departure. See Appendix E for more information on
standard briefings.

28
29
30
31
32
33

Give 12-mile call in the blind on the primary and secondary assigned air-to-air frequencies.
Give your location, altitude, and intentions. See Appendix E.
Call the IC/ground personnel on the assigned FM air-to-ground frequency and verify no other
aircraft are on scene.
Proceed to the incident. Stay at least 2,500’ AGL and watch for other aircraft.
Get center point and record size-up information.
Call dispatch, notify you are the on scene aerial supervision and provide size-up.
Call the IC/ground forces and establish objectives and priorities.
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1

Initial Briefing

2
3

Clearance Information
• Altimeter setting
• Clearance altitude

4

7

Aircraft in FTA
• ATGS altitude
• Other aircraft altitudes

8
9

Hazards
• Enroute hazards

5
6

10

Tactical Briefing

11

This briefing occurs when the incoming aircraft has the drop/mission area in sight.

12
13

19

Define Objectives
• Identify specific hazards
• Target description
• Coverage Level
• Exit Routes
• Maneuver Clearance
• Ground and Drop Clearances
• Exit routes

20

Departure Briefing

21
22

Drop/Mission Evaluation
• Start
• Line
• End

14
15
16
17
18

23
24
25
26
27
28

Return Instructions
• Fuel/Load and Return/Hold
• Location
• Special instructions

30

Egress Altitude and Direction
• Ensure departing aircraft have a clear exit path from their area of operation.

31
32

Dispatch
• Notify dispatch of reload instructions (load and return, hold, released, etc).

33

Target Description

34
35

•

29

Concise communication using standard terminology expedites the task accomplishment and
increases safety.
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•

2
3
4
5

•

6
7

A standard target description includes the following:
o Target location
o Coverage level/Portion of load
o Drop objectives/Type of drop
Hazards
o Clearance to drop

Methods to Describe Work Location

8
9
10

Long Range (Greater Than 12 Miles)
• GPS reference points – in limited visibility (inversions), lat & long references can
significantly increase safety while reducing radio traffic.

11
12
13
14
15
16
17

Note: Be aware that the standard datum and coordinate format aviation GPS equipment is World
Geodetic System (WGS) 84 and decimal minutes whereas many GPS units used by ground
personnel default to a North American Datum (NAD) 27 datum and a degrees, minutes, seconds
format. The use of different datums and formats may result in misinterpreting the location of a
specific target. Ensure that the target location is confirmed with ground personnel.
Cardinal directions: Specify true or magnetic. Be exact! Often directions are generalized and
create confusion.

18
20

Medium Range (1 to 12 Miles)
• Fire anatomy: Left and right flank, head, heel (tail in AK), etc.
• Elevation: Specify above sea level (MSL) or AGL.

21

Short Range (Less than 1 Mile)

22

25

Geographic features: Ridges, saddles, spur ridges, lakes, streams, etc.
• Specific activity: Dozer working, firing operation, parked vehicles, previous drop, etc.
• Incident features: Helibase, helispots, fireline, and division breaks, etc.
• Standard terminology: Standard terms are in the glossary.

26

Guiding Aircraft to Targets

27

•

28

•

29

•

30

•

31

Aircraft Separation

32
33

Terrain, visibility, number and type of aircraft, TFR dimensions, and other factors influence
requirements for maintaining safe separation.

34

Common Principles of Aircraft Separation

35

•

36

•

37

•

19

23
24

Clock directions, left or right, etc.
Signal mirrors, ground panels, lights, etc.
Have an on scene aircraft lead new aircraft to the target area.
Discuss target locations when the other aircraft is in position to observe.

Use standard aviation ‘see and avoid’ VFR.
Have access to the appropriate air-to-air frequency for position reporting.
Adhere to FTA procedures.
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3
4
5
6
7
8

Aerial Supervisors ensure aircraft separation by:
• Structuring the incident airspace and briefing pilots.
• Monitor radio communications for:
o Pilot-to-pilot position reports
o Blind call position reports
o Visually tracking aircraft
o Giving specific directions to pilots as needed
o Advising pilots on the location and heading of other aircraft

9
10
11

Note: The coordinates of the incident must be verified, updated, and communicated to dispatch
to ensure that inbound incident aircraft can determine the appropriate points at which to initiate
initial contact and/or hold if communications with controlling aircraft are not established.

12

Vertical Separation

13
14

•

15
16

•

17
18
19
20
21
22
23
24

500 feet is the minimum vertical separation for missions in the same airspace. 1,000 feet is
preferred and should be used whenever possible.
Assigning block altitudes (with vertical range up to 500 feet) to orbiting fixed-wing is
preferred in windy or active thermal conditions.
o Assign helicopters a hard ceiling (i.e.: 4,500’ and below). Do not assign them 500’
AGL.
o Vertical stacking airtankers is discouraged. Utilize a racetrack pattern if multiple
airtankers (of any type) are on scene.
o It is common practice to put media helicopters above the ATGS in order to keep them
away from firefighting aircraft.
o Standard operational altitudes and patterns are:

Table 6. Standard Operational Altitudes and Patterns

Mission

AGL (feet)

Normal Pattern

Media

As assigned

Right or left

ATGS – Fixed-Wing

2000 to 2500

Right

ATGS – Helicopter

500 to 2000

Right or left

Airtanker Orbit

1000 to 1500

Left – outside to observe

Airtanker Maneuvering

150 to 1000

Left

Leadplane

150 to 1000

Left

Helicopters

0 to 500 (hard ceiling)

Left or right

Smokejumper Ram-Air Chute

3000

Left

Smokejumper Round Chute

1500

Left

Paracargo

150 to 1500

Left

Streamers

1500

Left
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1

Horizontal Separation

2
3

•

4

•

5
6
7
8
9
10
11
12
13
14
15
16

Aerial supervision must ensure there is adequate visibility to conduct operations safely
regardless of the airspace classification.
Flight patterns must be adequate, i.e. not hindered by terrain.
o Consult pilots before finalizing patterns and routes.
o Advise pilots on location of other aircraft if visual contact has not been reported.
o Air-to-air frequency must be accessible for pilots to give position reports.
o Geographic references, such as a ridges or a river, can be used to separate aircraft
provided aircraft maintain assigned flight patterns.
o No-fly zones must be established to ensure safe separation when simultaneous missions
at the same elevation are within close proximity.
o Below ridges: For operations separated by a ridge, a “no-fly zone” 500 feet vertically
below the ridge top can be established to ensure separation.
o Near geographic dividing lines: If simultaneous operations near the dividing line are in
conflict, a horizontal “no-fly zone” must be established or missions must be sequenced to
ensure adequate separation.

17

Incident Entry and Exit Corridors

18
19
20

Aerial supervision shall determine incident entry/exit corridors as needed. All aircraft must be
notified of corridors. If an entry corridor and exit corridor cannot be separated horizontally, then
they must be separated vertically (refer to Incident Ingress/Egress discussion above).

21

Initial Points, Check Points and Holding Areas

22
23

The aerial supervisor assigns incoming aircraft to non-conflicting airspaces, or holding areas, as
needed. Coordinates or a geographic reference work best.

24
25
26

Initial Point: A fixed-wing reporting location clearly identified by the aerial supervisor. It may
be a lat/long or geographic point (landmark). Initial Points (IP’s) are used to route incoming
resource to a known location before engaging in tactics.
• Aircraft entering IPs will announce their direction of approach and intended destination via
‘call in the blind’ or ‘pilot-to-pilot’ reporting on the assigned primary air-to-air frequency.

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Check Point: A rotor wing reporting location clearly identified by the aerial supervisor. It may
be a lat/long or geographical point (landmark). Check points are used to route rotor wing aircraft
to and from assignments.
• Helicopters using check points while transitioning an established route will announce their
direction and intended destination via call in the blind or pilot-to-pilot reporting on the
assigned air-to-air frequency (assignments are specified by the aerial supervisor and can be
the primary or secondary)
Holding areas: Any known location can be used by aerial supervisors to hold resources. There
can be multiple areas on an incident being used at the same time for multiple aircraft at each
location.
• Pilots must be aware of other aircraft in their assigned holding area.
• Pilots must be able to communicate position reports to each other.
• Holding area must be clearly defined – by a geographic reference point or distance and
direction relative to the incident aircraft will normally establish a “race track” pattern where
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1
2

•

3
4

•

5
6
7

they are flying at the same altitude providing their own visual separation.
Aircraft must receive clearance to depart the holding area once assigned.
Helicopters can be held on the ground or in the air as needed to maintain adequate separation.
Considerations include:
o Pilots should be able to maintain forward flight rather than constant hover.
o Long periods of holding helicopters should be done on the ground.

Sequencing

8
9
10

Aircraft may be sequenced into the same area provided each aircraft can complete its mission
and exit the area before the next aircraft enters the area. Sequencing requires close supervision.
Caution: Consider wake turbulence when sequencing any type of aircraft.

11
12

Sequencing Airtankers and Helicopters – Helicopters can be held at a safe distance from drop
site until an airtanker has completed its drop.

13
14

Sequencing Airtankers and Paracargo – Stage aircraft 1800 apart in the same flight pattern so
flights over the target area are controlled by position in orbit.

15

Interval Dispatching

16
17

To reduce the problem of too many airtankers over an incident at the same time, ask dispatch or
the Air Tanker Base to launch airtankers at intervals (usually 10 to 15 minutes apart).

18

Virtual Fences and Check Points

19

Effective for maintaining ATC with minimal radio traffic on the air-to-air frequency.

20
21
22

26

Pilots may be required to report arrival at a virtual fence and wait for clearance from ATGS
before proceeding. Geographic locations that make effective check points and virtual fences
include:
• Roads
• Power lines
• Ridges
• Lakes

27

Helicopter Routes

28
29
30
31

Established point-to-point flightpaths for repetitive missions from helibase to helispots or sling
sites, from dipsites to targets, etc. For safety, efficiency and monitoring, the ATGS, in
consultation with the helibase manager and/or helicopter pilots, will ensure flight routes and
communications procedures have been established and are known:

32
33

Well Defined Routes – Up one stream and down another, up one side of drainage and down the
other side, up one side of a spur ridge and down the other, etc.

34
35
36
37

Air-to-Air Communications – Pilots must monitor the assigned Air-to-Air frequency in order to
receive direction and maintain aircraft separation. If needed, separate Air-to-Air frequencies for
helicopters and airtankers. The primary air-to-air frequency should be retained for fixed-wing
operations.

38

Helicopter Daisy Chains

39

Two or more helicopters can be assigned to the same targets and dipsites for repeated water

23
24
25
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1
2

drops. The ATGS, in consultation with helicopter pilots, will establish a “daisy-chain” flight
route for these operations insuring helicopters maintain the same orbit direction and separation.

3

Helicopter Recon Flights

4
5

8

These flights can be difficult to monitor. Consider the following procedures to maintain safe
separation of aircraft:
• Schedule recon flights during slow periods.
• Assign a specific route for the recon (clockwise, maintain assigned altitude).
• Establish Check Points, and clearance protocol with recon aircraft.

9

Intersecting Routes

6
7

10
11

Intersecting aircraft routes shall be clearly identifiable geographically. Intersections shall have a
minimum of 500 feet vertical separation.

12

Non-Standard Patterns

13
14

Occasionally terrain, visibility, wind direction or other factors require flight patterns are
modified or reversed.

15
16
17

The mission pilot, Tanker, Lead, or HLCO shall advise ATGS of situation and request a
deviation from standard procedures. The ATGS will advise other aircraft before granting the
request and notify incident aircraft once non-standard maneuvers are complete.

18

Coordination Between Types of Aerial Supervisors

19
20
21

Each incident is unique and circumstances dictate that workload shifts between Lead, ATGS,
HLCO and ASM as their responsibilities overlap in several areas. By prior agreement and after
receiving a briefing, and positive handoff operational continuity is achieved.

22
23

It is important that ATGS, ASM/Lead, and HLCO work as a team and share workload
commensurate with fire complexity, training and position authority.

24

Airtanker Mission Sequence between ATGS and Lead/ASM

25

1. ATGS and ground operations jointly determine tactical objectives.

26

2. ATGS briefs Lead/ASM on next target, coverage level, etc.

27

3. Airtanker makes 12 mile check in with ATGS or Lead/ASM.

28
29

4. If the airtanker checks in with ATGS, ATGS will brief airtanker or pass on to Lead/ASM

30

5. Lead/ASM briefs airtanker on target, coverage level, etc.

31
32
33

6. ATGS/ASM clears conflicting air resources from the airspace and gives verbal clearance to

34

7. ATGS/ASM clears ground personnel from target area.

35
36
37

8. ATGS will maintain radio silence on the primary air-to-air while Lead/ASM and airtanker

(preferred).

Lead/ASM for low-level operations. The ATGS may also elect to hand off conflicting air
resources to Lead/ASM in order to reduce radio traffic.

are working, particularly when on final approach or exiting the drop area, unless the drop
needs to be called off.
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1
2

9. Lead/ASM will do low-level recon to determine hazards, targets, elevations, location of

3
4

10. Lead/ASM briefs airtanker on objectives, flight route, coverage level, drift potential, and

5

11. Lead/ASM may make a “show-me” run with airtanker in tow on the intended target.

6

12. ATGS/ASM confirms ground personnel are clear of target area.

7

13. Airtanker makes drop(s). Airtanker may or may not require a lead.

8

14. ATGS pilot positions aircraft to monitor and evaluate drop.

people, equipment, facilities, safe patterns, exit routes, etc.
hazards.

9
10
11
12

15. ATGS evaluates drop and gets ground feedback. Lead/ASM may also be able to evaluate

13
14
15

16. ATGS/Lead/ASM gives feedback to the airtanker after clear of drop area (Lead/ASM and

16

17. Lead/ASM and airtanker make adjustments as needed on subsequent drops.

17

18. Lead/ASM gives airtanker reload instructions based on instruction from ATGS.

18

19. ATGS/ASM informs ground when clear to return to work area.

19

20. Airtanker informs dispatch on status – load and return or hold.

20

Assuming ATCO Duties

21
22
23

When a Lead/ASM is unavailable due to days off, arrival delays, out of flight hours, or refueling,
the ATGS will assume the ATCO. The ATGS must maintain a minimum altitude of 500 ft. AGL
performing ATCO duties.

24

Maintaining Air Tactics Continuity

25
26
27

Complex air operations or air operations involving a mix of air resources requires continuous
supervision by an ATGS, ASM, Lead, or HLCO. To maintain continuous supervision, the
following procedures should be followed. Good planning will ensure continuity:
• Use ASM to fill gaps in ATGS coverage and manage air/ground operations in designated
areas on complex incidents.
• Stagger aircraft refueling so all aircraft are not down simultaneously.
• Stagger airtankers to maintain continuous coverage.
• Monitor flight times. Anticipate the need for a relief pilot, Leadplane or other air resource.
Notify dispatcher or AOBD in a timely manner.
• Anticipate fuel needs and facilitate obtaining fueling facilities near the incident.
• Recommend activation of portable reload bases to reduce turnaround time.
• Coordinate refuel and relief needs between aerial supervisors to ensure continuity of airspace
management/supervision.

28
29
30
31
32
33
34
35
36
37

drop. Evaluation includes accuracy, coverage level, coverage uniformity, etc. Evaluation
may reveal need to adjust to left or right, begin earlier or later. These adjustments are
expressed in wing-spans or rotor-spans, not feet or yards.
airtanker may have already heard same feedback from ground if they are monitoring assigned
air-to-ground frequencies).
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1

Relief Guidelines

2
3
5

Aerial supervision is mentally demanding. Long flight hours result in mental fatigue, reduced
effectiveness, and compromised safety. Consider the following staffing guidelines:
• If the aerial supervisor will fly more than 4 hours on any one flight, order a relief.
• On multi-day incidents, assign a second aerial supervisor and rotate about every 3 hours.

6

Diversion of Aerial Resources

4

13

Higher priority incidents require diversion of air resources. A reassignment may be given
through dispatch or through IC/Operations. Aerial supervision may also be diverted to manage
the new incident. Upon receiving a divert notice, the aerial supervisor must release and brief the
requested resources using the standard dispatch form information:
• Incident location
• Air and ground contacts
• Radio frequencies

14
15

Note: Tactical aviation resources may be diverted to a higher priority incident. The aerial
supervisor should be advised by dispatch and modify incident tactics.

16

No Divert Request

17
18
19

The IC can request through dispatch a “no divert” for airtankers when an imminent threat to life
exists. This requires 30-minute re-evaluation with IC and dispatch. A no divert status shall be
released as soon as the threat is mitigated.

20

Coordination with Ground Personnel

21
22

•

23
24

•

25
26

•

27

Size Up the Fire and Get Oriented

28
29

•

30

•

7
8
9
10
11
12

31
32
33
34
35
36
37

On Type 1 and 2 incidents, Aerial Supervisors work with Air Operations, Operations,
Division Supervisors, and other line personnel.
On Type 3 and 4 incidents, aerial supervisors work primarily with the IC, operations, ground
crews, or dispatch.
Aerial supervisors provide intelligence to tactical personnel and dispatchers in order to
facilitate the dissemination of valid information provided during the briefing process.

Size up the Fire –Make initial assessment and communicate critical safety, strategy, and
tactics inputs to ground contact and/or dispatch.
Get oriented – Develop a mental or sketched map of the incident that includes:
o Cardinal directions
o Landmarks: Roads, streams, lakes, mountains, improvements, etc.
o Fire flanks, head, etc.
o Visible work accomplished: Dozer lines, handline, retardant line, etc.
o Record GPS coordinates to identify reference points
o Review IAP map; note frequencies, aircraft assignments/availability, division breaks,
helispots, etc.
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1

Assign Air Resources

2

•

3

Determine TFR Requirements

4

•

5

•

6

Check for Airspace Conflicts

7

•

8

•

9

•

10

•

11

•

12

Recommend Strategies, Tactics, and Resources

13

•

14

•

15

•

16

•

17

•

18

•

19

•

20

•

21

•

22

Provide Air Drop Information to Ground Crews

23
24

•

25
26

•

27

•

28

•

29

•

30

•

31

•

32
33

•

34

•

35

•

36

•

Mark assignments based on Operations/ICs strategy, tactics, & mission priorities.

Vertical and horizontal dimensions
If needed, order through dispatcher or Air Operations Director

Identify MOA’s, MTR’s, airports, etc.
Values at risk: Life, property/structures, resources
Current fire size and potential size estimate
Fuel models and rates of spread
Fire behavior elements (wind, terrain, aspect, etc.)

Direct, indirect, or parallel strategies
Target locations and priorities
Access
Anchor points
Water sources
Potential helispots
Location of spot fires
Number and types of aircraft required
Use of specialized resources (helitack, rappellers, smokejumpers, and paracargo)

Advise personnel of impending airtanker, bucket, or paracargo drops in their work area and
the need to clear the area.
If drops are near power lines, determine status of lines (live or de- energized?); Advise
ground personnel of danger of being near power lines during drops.
Confirm with ground if run is to be a dry or live.
Notify ground when drop is complete and personnel can return to work area.
Solicit feedback from ground crews relating to drop effectiveness.
Provide Safety Oversight to Ground Crews.
Monitor personnel locations relative to fire perimeter, blowup areas, etc.
Assist with locating safety zones and escape routes. Final determination must be made from
ground.
Monitor weather – advises personnel of approaching fronts or thunderstorms.
Advise personnel on adverse changes in fire behavior.
Direct air resources, as top priority, to protect and aid in evacuation of endangered personnel.
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1

Determine the Procedures for Ordering Tactical Aerial Resources

2
3
4

•

5
6

•

7
8

•

9

Coordination with Dispatch

The authority to order retardant and helicopter support varies between dispatch centers, land
status, and incident complexity. Determine the procedure before the mission begins and
confirm with the IC.
On extended attack incidents, Division Supervisors are typically delegated the authority.
However, consult with AOBD/OSC. Ensure the procedure is stated clearly in the IAP.
On IA incidents, the IC makes aircraft orders. The IC may choose to delegate this to the
aerial supervisor. Confirm it before ordering.

24

Provide dispatch the following information in a timely manner:
• A fire size-up including a center point and resource needs.
• Horizontal and vertical dimensions of a TFR if needed. Remember that TFRs are based on
degrees, minutes, and seconds. Dispatch centers may assist with conversion of Lat/Long.
• Airspace conflicts with civilian or military aircraft.
• The need for airtankers to load and return or hold.
• Aircraft incidents/accidents.
• Projected needs for next shift – number of aircraft by type, time requested, frequencies,
TFRs, etc.
• Aerial supervision flight/duty hours used and projected needs to complete the mission.
• Advise where airtankers should remain overnight (RON) when day’s operations are
completed.
• Advise on need for aircraft maintenance and projected availability for next day.
• Advise if airtanker has in flight difficulty, must abort load, and return to base.
• Request aerial supervision relief at least 2 hours before you need it.

25

Before Leaving the Incident

26
27

•

28
29

•

30

•

31
32

•

33

•

34

•

10
11
12
13
14
15
16
17
18
19
20
21
22
23

35
36
37
38
39
40

Coordinate with remaining Lead, ASM, ATGS or HLCO to ensure continuity of aerial
supervision.
Notify Operations of Estimated Time of Departure (ETD), and who will supervise air
operations.
Notify air resources of ETD and whom they will report to.
Notify the IC, Operations/Air Operations, DIVS, helibase, Lead, ASM, and HLCO when
departing.
Notify dispatch of ETE to base.
If you are on the last shift of the day:
o Plan your release to allow for return within daylight hours (not necessary for twin-engine
aircraft).
o Update Operations personnel on fire status.
o Remind remaining resources of daylight restrictions.
o Confirm with dispatch status of air resources – RON or return to home base. Inform air
resources of their status.

IASG 2017 Chapter 6 – Aerial Supervision Mission Procedures

Page 89

1

Post Mission Procedures

2

•

3
4

•

5

•

6

•

7

•

8

•

9

•

10

•

11

Emergency Procedures

12

Flight Emergencies

13
14

24

When a flight emergency is declared, possibly as “May day, May day, May day” the aerial
supervisor manages the emergency using appropriate procedures from the list below:
• Emergency is highest priority until aircraft lands safely.
• Determine pilot’s intentions for managing situation.
• Clear the airspace for the pilot as needed.
• Dedicate and clear a frequency for the emergency.
• Direct the aircraft to depart mission area and climb to a safe altitude.
• Jettison load in remote areas (or specified jettison areas) if feasible.
• If problem persists, instruct aircraft to return to base or alternate landing site.
• Alert incident medevac units.
• Prepare for suppression of a fire associated with an aircraft crash.
• Notify dispatch or airport tower for necessary crash/rescue protocol.

25

Missing Aircraft and Aircraft Mishap

26
27

When an aircraft crash has occurred or an aircraft is missing, on scene aerial supervision
manages situation using appropriate procedures below:
• Consider ordering additional aerial supervision.
• Assign aircraft as needed to conduct search.
• Determine location. Monitor emergency frequency (121.5) if crash site is not known or if the
aircraft is missing and its status is unknown.
• Assign remaining aircraft to holding areas or return to base.
• Activate incident medevac plan through medical unit.
• Assign on-site aircraft and personnel to control aircraft fire and initiate life saving measures
if they can do so without jeopardizing their own safety.
• Advise IC/Operations – be discreet about aircraft and flight crew identity.
• Consider suspending non-essential aircraft operations.

15
16
17
18
19
20
21
22
23

28
29
30
31
32
33
34
35
36
37

Confirm need for aerial supervision aircraft for next day and notify pilot of time, etc.
Debrief with available air resources (ATGS pilot, airtanker pilots, HLCO, Leadplane Pilot,
ASM, and helicopter pilots).
Debrief with AOBD and dispatch.
Attend or provide input to incident planning meeting for next day’s operations.
Request and review IAP and map for next day’s operation.
Complete payment documents.
Submit SAFECOMs as required.
Update logbook.
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1

•

2

•

3

Medevac of Incident Personnel

4

10

Consider the following as appropriate:
• Serve as a relay between accident site, helibase, and medical personnel.
• Determine accident site location – latitude and longitude.
• Obtain Medevac helicopter frequency – may be listed in Medevac Plan.
• Assist rescue personnel with helispot location, etc.
• Provide helispot dust abatement with helicopter buckets as needed.
• Guide Medevac helicopter to accident site.

11
12

Note: IMTs typically have an established procedure for incidents within the incident. Obtain a
briefing from Air Ops.

5
6
7
8
9

Direct ground resources to crash site.
Direct air support operations.
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1

Chapter 7 – Aerial Firefighting Strategy and Tactics

2
3
4

Principles that apply to ground operations also apply to air operations. Strategies are based on
values at risk and resource management objectives, while tactics are based on fuel type, fire
intensity, rate of spread, resource availability, and estimated line production rate.

5
6
7
8
9

As an aerial supervisor, you will be making mainly tactical decisions based on objectives
developed by incident command personnel. The most effective aerial tactic is anchor, flank and
pinch. Aerial Supervisors are obligated to assist the IC and Operations personnel with strategic
advice during multiple ignition events and extended attack incidents relating to aviation resource
capabilities and needs.

10
11

Note: Aerial application of suppressants and retardants should be used in support of ground
resources support and be anchored.

12

Aerial Fire Suppression Strategies

13

There are three general suppression strategies:

14

Direct Attack

15

Drops next to fire edge in support of ground forces (“direct”).

16

Parallel Attack

17
18
19

Generally parallel to and within a hundred feet of perimeter. Anticipate lateral fire spread,
safety, and line construction rates of resources assigned. Multiple parallel drops can be used on
unburned fuels to increase line width (“double wide”).

20

Indirect Attack

21
22
23

Used to enhance control lines established by ground forces in advance of the fire. Also used for
structure/infrastructure defense and safety zones when retardant is the most effective method of
reducing fire impacts to the values at risk.

24

Aerial Fire Suppression Tactics

25
26
27
28
29
30

In support of direct attack strategies, place drops where ground support is available and
containment or extinguishment is likely. Direct attack the head when you are assured you won’t
be outflanked, fire behavior is low to moderate, and your initial load has a good chance of
achieving the objective. Indirect and parallel attack strategies require coordination with ground
personnel as to the timing of firing operations, structure protection, etc. Consider the following
patterns and considerations.

31

Box and “V” Pattern (Relatively Flat Terrain)

32
33

A single airtanker often can make multiple drops forming a retardant line around a small fire or
“V” off the head or heel.

34

Parallel or Stacking Pattern (Steep Ground)

35
36

When steep terrain precludes boxing a fire, flight routes must be contoured to the slope.
Generally, drops are started at the top and progress to bottom of the fire.
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1

Full Coverage Drop (Delayed Attack Fires and Spot Fires)

2
3
4
5

To control fire intensity and spread, drops should blanket the entire fire. Multiple drops may be
required to get a heavy coverage level. On small fires the chance of a partial hit on the first drop
is significant. It is wise to drop a partial load on the first pass. The experience of the first drop
plus feedback from the ATGS and the ground will likely increase the accuracy on the next drop.

6

General Tactical Considerations

7
8

Tactical plans are based on the chosen strategy and a working knowledge of the following
principles.

9

Simplicity & Flexibility

10
11

Stick to a few basic tactical objectives. Be ready to change priorities as needed to achieve
strategic objectives.

12

Retardant Versus Water or Foam

13
14
15

Unless there are environmental constraints, retardant application may be preferred compared to
the use of water or foam. If long-term retardant is required, don’t rely on water or foam – they
normally require immediate (0-30 minute) follow up.

16

Proper Coverage Level

17

Use the proper coverage level for the fuel types.

18

Dense Canopies

19
20

Multiple drops may be required to penetrate canopies and treat surface fuels with proper
coverage level.

21

Sustained Attack

22
23
24

Effectively lay a retardant line under normal fire conditions, while continuous drops supported
by ground forces are required. Calculate turnaround time and order enough aircraft to maintain a
sustained attack.

25

Use Down Sun

26

Avoid flight routes directly into sun on the horizon.

27

Blow Ups/Flare-ups

28
29

Direct or parallel attack is usually ineffective. Consider changing drop locations to areas which
retardant will have the best chance of success.

30

Target Priorities

31

Retardant use is usually prioritized in the following order:

32

1. Human Safety

33

2. Structure/Infrastructure Protection

34

3. Natural Resources
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1

Portable Retardant Plants

2
3
4
5
6
7
8

Where long turnaround times or lack of large airtankers will not provide a sustained attack,
consider ordering a portable retardant plant and Type 1 or 2 helicopters, or SEATs. SEATs
typically respond with a support vehicle which has suppressant/retardant mixing/loading
capabilities. Within 24-36 hours portable plants can be delivered and set up near an incident.
Some operators can provide a module consisting of a Type 1 helicopter, portable plant, retardant,
and mixing crew. Not all retardants are approved for fixed tank helicopters. Consult the QPL
for approved retardants.

9

Staggered Duty Hours

10

Stagger aircraft duty hours to provide availability during early morning through end of daylight.

11

Early Morning Drops

12

Often the most effective. Don’t wait until it’s too late to order retardant.

13

Wind Drift

14

An increase in coverage level may be required to reduce the effects of drift.

15

Critical Targets

16
17

On IA incidents, identify targets for attaining quick containment and establishing an
anchor point.

18

Anchor Points

19
20
21
22

Always work from an anchor point. Roads, rivers, natural barriers or other areas where fire will
naturally stop should be confirmed with the ground as a good starting point. When anchor points
are compromised make every effort to re-establish to reduce the chances of the fire hooking
around ground resources.

23

Maximize Line Production by:

24

•

25

•

26

•

27

Gaps in Line

28
29

Observe for gaps in retardant, foam or water line. Pick up gaps with subsequent drops or with
ground resources.

30

Plan for Extending and Intersecting

31

Plan current drops so they can be extended or intersected effectively by future drops.

32

Anticipate Spot Fires

33

Generally downwind of smoke columns.

34

Control Fire Intensity

35

With direct drops on or next to fuels.

Keeping lines relatively straight; minimize angles
Take advantage of natural barriers and lighter fuels
Allowing pilot to select the best and safest flight route
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1

Effective only when immediately followed up by ground forces.

2

Reduce Spotting Potential

3

With pretreatment drops on fuel beds.

4

Maintain Honest Evaluations

5

To assist pilots with making corrections.

6

Use Correct Resources:

7

Match resources to correct tactical objectives.

8

Retardant Drops near Water Resources

9
10
11

Agency policy and Unit level tactical plans may restrict the use of airtankers and helicopters near
water resources. When drops are planned in sensitive areas, the ATGS should contact the local
unit or a Resource Advisor for applicable policy restrictions, (e.g.,

12

16

Interagency policy prohibits dropping retardant within 300 feet of bodies of water).
• Locate and map water resources within the tactical air operations area.
• Determine drop distances.
• Monitor wind conditions and drift and adjust restrictions as necessary.
• Use helicopters to maximize drop accuracy.

17

IA and Multiple Fire Operations

18

Assuming Control of Air Operations in Progress

19

Before assuming control the aerial supervisor should:
• Perform standard FTA entry protocol.

13
14
15

20

28

Monitor air traffic and operation’s frequencies while inbound to the incident.
• Contact ground resources to determine status of air resources on-site.
• Allow safe operations to continue.
• Make assessment of the incident.
• Brief the IC and request IC’s strategy and tactics and mission priorities. The experience level
of an IA IC determines the ATGS role.
• Establish contact with key ground operations personnel.
• Assign resources based on incident objectives making changes as necessary.

29

IA Mission Priorities

30
31

During IA, aviation resources must comply with FTA protocol. Aerial Supervisors should
consider the following;

32

Time – Typical time requirements for common missions are:
• Bucket drop: 1-2 minutes
• Helitack: 3-5 minutes
• Helicopter rappel: 10 minutes
• Airtanker: 7-15 minutes (one vs. multiple drops)
• Smokejumper: 30 minutes. (depends on number of jumpers/cargo to be dropped)

21
22
23
24
25
26
27

33
34
35
36
37
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1
2
3
4
5
6
7
8
9
10
11
12

General Considerations
• Which resources are ready?
• Can any resources be held or parked?
• Can any missions be done simultaneously?
• Can any mission be done in stages?
• Conditions that if delayed may preclude mission completion, i.e. fuel remaining, pilot
duty/flight time remaining.
Normal Priority – Considering all factors, the normal priority is:
• Helicopter bucket/retardant drop
• Airtanker
• Helitack/rappel
• Smokejumper

22

IA Responsibilities with no IC – The ATGS, in consultation with dispatch, has the following
responsibilities on IA incidents with no IC:
• Make initial fire size-up
• Recommend specific resources based on fire behavior, access, response time, resource
availability and capability
• Develop tactical plan
• Give periodic status reports to dispatch or responding resources
• Assist responding resources with locating the incident
• Brief ground resources on potential safety concerns and fire behavior
• Assign arriving resources based on tactical plan until a qualified IC arrives

23

Multiple Fire Situations

24
25

An ATGS may be activated during predicted or active lightning storms with multiple fire starts
and are likely to assist with:

26

Fire detection – Coordinates, legal descriptions, VOR and distance, etc.

27
28

33

Incident Priorities are Based on the Following:
• Threat to life and property
• Land status
• Fire behavior – current and expected spread
• Environmental sensitivity
• Political considerations
• Potential resource loss

34

Determine Access – Roads, trails, distance, and time requirements.

35
36

Recommend IA Resources – Based on resource capability, mode of access, probable
availability and response time.
Develop IA Strategy and Tactics – Based on resource objectives, fire behavior, type and
numbers of air and ground resources responding within specific time frames.
• Direct Resources per strategic and tactical plans until a qualified IC arrives.
• Report Intelligence to dispatch and IC.

13
14
15
16
17
18
19
20
21

29
30
31
32

37
38
39
40
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•

2
3
4
5
6
7

Delayed Attack Fires – When many small fires have started in a widespread area, resources are
usually in short supply. An ATGS may be assigned to assess and prioritize fires. Delayed attack
fires, or fires that cannot be staffed within a few hours, may require a holding action until ground
resources are available. Timely drops while the fire is small can be effective in holding or
containing a fire temporarily. Retardant is much more effective than water. One Type 1 or 2
airtanker can make holding drops on three or four small fires.

8

15

During these situations the ATGS will:
• Determine delayed attack fires requiring retardant. Request resources as needed.
• Set priorities. Consider flight time between fires. If priorities are equal, consider dropping
on fires in close to each other before moving to fires some distance away.
• Direct retardant drops. General covering of the entire fire is recommended when controlling
both fire spread and fire intensity. While drops covering the fire reduce fire intensity, they
also make burnout operations difficult if not impossible.
• Monitor status of fires. Change priorities as necessary.

16

Wildland Urban Interface

17

Consider the following in the urban interface:

18

Policy and Regulations

19
20

25

Fires in the urban interface are considered to be in “congested areas.” Refer to Chapter 4 for
more detail.
• Order a Lead/ASM – As required under FAR 91.119 – USDA Grant of Exemption 392.
Refer to Chapter 4 for specific requirements.
• Implement a TFR – Under 14 CFR 91.137 if the incident meets the criteria for
implementation. Refer to the Interagency Airspace Coordination Guide.
• Assign an aerial supervisor.

26

Urban Interface Hazards

27

33

The following hazards to aircraft are often associated with urban interface incidents:
• Dense smoke and poor visibility
• Power lines (may have to be de-energized)
• Antennas
• Tall buildings
• Media aircraft
• Propane tanks

34

Ground Safety

35
36
37

Urban interface incidents often have many citizens and homeowners scattered through the
operations area. This can seriously impair tactical air operations and expose ground personnel to
extreme risk.

9
10
11
12
13
14

21
22
23
24

28
29
30
31
32

Reassign Resources – to higher priority incidents if they develop.
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1

Effectiveness of Resources

2
3
4

8

It is critical that airtanker and helicopter drops be closely supervised to prevent inadvertent drops
on non-incident persons and unnecessary damage to improvements. The aerial supervisor is
responsible for providing the best available resources that can:
• Minimize risk to people and improvements.
• Provide assignments to aircraft which have increased maneuverability, drop accuracy, and
quick turnaround times to targets.
• Drops are generally not effective on structures that are burning beyond the initial start phase.

9

Urban Interface Tactical Planning Principles

5
6
7

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Apply the following principles in developing the tactical plan for air resources:
• Assess the situation and identify the following:
o Identify air operational hazards
o Locate non-incident people in operations area
o Protection of evacuation routes
o Triage structures
o Identify possible dipsites and portable retardant plant sites
o Determine how air resources can best support suppression objectives
• Request electrical transmission lines are de-energized. Don’t assume that they will be. Warn
ground personnel not to be under or near power lines during drops.
• Determine where airtankers or helicopters can be most effective.
• Recommend location of portable retardant or water dipsites.
• Use airtankers in areas where visibility, hazards, flight routes, and target selection ensure
reasonable effectiveness and acceptable risk.
• Use helicopters on targets requiring more maneuverability and accuracy.
• When possible, avoid holding patterns with airtankers over populated areas.
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1

Chapter 8 – Tactical Aircraft Operations

2

Low-Level Operations (Leadplane Pilot/ASM)

3
4
5
6
7

Low-level flight operations involve fixed-wing aircraft flying below 500’ AGL. These missions
are performed in order to ensure airtanker drop effectiveness and safety. Aircraft and flight
crews are specially trained and authorized for low-level missions. Situational awareness is the
responsibility of each Lead/ASM crew member to ensure safe flight operations. The Lead/ASM
conducts these operations in the following manner:

8

Lead/ASM Tactical Flight Checklists

9

•

10
11
12
13
14

High Level Reconnaissance
o A high recon pass is executed prior to descending to low-level.
o Look for aircraft over the incident including media and nonparticipating aircraft.
o Analyze the terrain. Identify potential approach and departure paths while identifying
prominent target features. Fly the patterns at an altitude to detect hazards. Study the lay
of the land to establish emergency exits.

20
21

Note: The flight crew completes tactical checklist before conducting low-level flight.
• Low-Level Reconnaissance
o Obtain clearance from ATGS for low level operations.
o Check for turbulence, hazards to low-level flight, and low-level target identification
features.
o Fly the emergency exit paths to locate potential hazards not identified from a higher
level.

22

Tactical Flight Profiles

23
24

Show-me Profile – A show-me profile is a low-level pass made over the target using the
physical location of the aircraft to demonstrate the line and start point of the retardant drop.

25
26
27

The show-me profile is normally used for the first airtanker on a specific run or when an
incoming airtanker has not had the opportunity to observe the previous drop. A show-me can be
used alone or before other profiles.

28
29
30

The pilot begins the run when the airtanker crew can visually identify the aircraft, hazards, line,
start and exit point of the drop. The standard “show-me” is to fly the line you want the retardant
on, not the drift.

15
16
17
18
19
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1

Figure 4. Show-Me Profile
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4

Chase Position Profile – The Chase Position Profile is an observation position in trail of and
above the airtanker at a position of 5 to 7 o'clock. The Chase Position Profile is used to verbally
confirm or adjust the position of the airtanker when on final, and to evaluate the drop.
Figure 5. Chase Position Profile
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3
4
5

Lead Profile – The Lead profile is a low-level (below 500' AGL) airtanker drop pattern, made
with the Leadplane approximately 1/4 mile ahead of the airtanker. The Lead Profile is used at
the request of the airtanker crew, or when the line or start point is difficult to see or to describe
due to lack of visibility or references.
Figure 6. Lead Profile
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1

Airtanker Briefings

2

•

3

Maneuvering

See Appendix E and Chapter 7

4
5
6
7
8
9
10

When leading airtankers, shallow to medium banked turns no greater than 30 degrees should be
used. Extreme vigilance is required when operating beyond a 30 degree bank angle. When bank
angles exceed or may exceed 30 degrees, the lead aircraft shall notify and brief the tanker. In
any case, bank angle should not exceed 45 degrees. Inform the airtanker pilot ahead of time if
turns in excess of 30 degrees are anticipated. Airspeed control is critical to a safe pattern. The
shape, airspeed, and size of the pattern shall be well planned to minimize the airtanker pilot's
maneuvering workload.

11
12
13

Minimum Airspeed – Airspeed during normal Leadplane operations shall not be flown below
minimum controllable airspeed one engine inoperative (Vmca). Refer to agency specific aircraft
flight operations handbooks or pilot operating handbooks.

14
15
16
17
18
19

Approach and Descent to the Target – The run should be downhill, down canyon, down sun
with the greatest degree of safety in mind. Maintain the agreed upon airspeed in order to sustain
approximately 1/4 mile separation between the Leadplane and airtanker. A descending approach
with a constant rate of descent is desired, terrain permitting. Brief the airtanker pilot ahead of
time if special maneuvering is anticipated. Advise the airtanker of hazards (i.e. turbulence, down
air, restrictions to visibility, obstacles, etc.).

20
21
22

Final Approach to the Target – Power up and clean up drag devices (when applicable) to cross
the target area at the briefed airspeed. Do not accelerate too soon and run away from the
airtanker. The standard “live run” is to fly the expected drift line.

23
24

27
28

Drop Height
• The minimum is 200 feet above the top of the vegetation for VLAT.
• The minimum is 150 feet above the top of the vegetation for LAT.
• The minimum SEATs drop at 60 feet.
• It is important for the retardant to “rain” vertically with little or no forward movement.
The airtanker pilot is responsible for maintaining safe drop heights.

29

Over the Target – Identify the start point with a verbal, “Here.”

30
31
32
33
34

Exiting the Target – Comply with the briefed exit instructions. When possible, turn off the
centerline of the run before initiating a climb (be cognizant of the airtankers position at all
times). Exiting is a critical maneuver at low altitude. Take every precaution to ensure that
airspeed and aircraft attitude are within safe limits. (Safety-of-flight has priority over drop
evaluation).

35
36
37

Emergency Overrun Procedures – In the event of an imminent overrun of the Leadplane by
the airtanker, the airtanker crew will attempt to communicate the overrun and utilize the
following standard overrun procedures unless otherwise briefed:
• Straight out flight paths: Pass the Leadplane on the right.
• Left or right turn flight paths: Pass the Leadplane outside the turn.
• Terrain or visibility limitations: When the previous two options are not available pass above
the Leadplane.

25
26

38
39
40
41
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1

Airtanker Operations

2
4

Airtanker Advantages – Often Reserved for IA:
• High cruise speed
• Long range

5

Reload Bases

6
7

11

Airtankers are loaded at either permanent or temporary retardant bases. When sending airtankers
for load and return consider the following:
• Fuel Available
• Retardant Available
• Turn Around Time
• Tanker Base Approved for Specific Aircraft

12

Factors Influencing Drop Effectiveness

13

A number of factors affect drop accuracy. These factors include:

14

Pilot Skill – Ability to make accurate drops.

15
16
17

Aircraft Make and Model – Each aircraft make and model has advantages and disadvantages in
different operating environments. Performance elements include power, maneuverability, pilot’s
visibility and airspeed control.

18
19

Tanking, Gating or Door System – Quantity of liquid, tank configuration, flow rate and door
release mechanism.

20
21
22
23

Airtanker Drop Height –Increased height reduces coverage level and increases line width. The
most uniform and efficient retardant distribution is attained when near vertical fall of the
retardant occurs. The optimum drop height is when the momentum of the load stops its forward
trajectory and begins to fall vertically.

24
25
26

Airtanker Speed – Airtanker drop speeds are variable depending on type of aircraft and
environmental conditions. Faster speeds generally reduce peak coverage levels, increase pattern
momentum, and increase low coverage length.

27
28

Diving vs. Climbing – A diving maneuver tends to shorten the pattern and increase coverage
levels. Conversely, a rising maneuver tends to toss or loft retardant and elongate the pattern.

29
30
31

34
35

Wind – The effect of wind is to deflect retardant and greatly increase the pattern’s fringe area.
The effectiveness of retardant/water drops should be closely evaluated when wind velocities
reach 15 kts. Retardant drops are generally not effective in winds 25 kts or greater.
• Headwind: The effect of dropping into the wind is to shorten the line length and increase
coverage level.
• Crosswind drops will result in increased line width and cover a larger area at reduced
coverage levels.

36
37
38
39
40

Flame Lengths – Direct Attack with retardants at the prescribed coverage level is generally
effective in flame lengths up to 4 feet. Flame lengths from 4 to 8 feet require increasingly higher
coverage levels. Retardant, unless applied in heavy coverage levels and greater widths, is not
generally effective when flame lengths are greater than 8 feet. Long- term retardant is most
effective when applied to available fuels outside of the fire perimeter.

3

8
9
10

32
33
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1
2
3

Canopy Density – Drops in timber or fuel models with a dense concentration of tall trees are
often ineffective. Canopy interception significantly reduces penetration to ground fuels. An
open canopy allows for better penetration.

4
5
6

Availability of Ground Forces – Except in light fuels where extinguishing the fire with
retardant may be possible, the ATGS must determine if ground forces will be able to take
advantage of the retardant within a reasonable time.

7

Retardant Coverage Levels

8
9
10
11
12

Coverage level refers to the number of gallons of retardant applied on fuels per 100 square feet.
Fire scientists have determined how many gallons per 100 square feet (GPC) it takes to
effectively retard flammability in fuel models under normal flame lengths. Coverage levels
range from.5 to greater than 8. The ATGS instructs airtanker pilots to make drops at specific
coverage levels.

13
14
15

Recommended Coverage Levels – The chart below identifies the recommended coverage level
for each fuel model. The coverage level may need to be increased under more adverse burning
conditions or when retardant does not effectively penetrate a heavy tree canopy.

16

Table 7. Recommended Retardant Coverage Levels

Coverage
Level

NFDRS
Fuel Model

NFFL FB
Fuel Model

Fuel Model Description

1

A,L,S

1

Annual Perennial Western Grasses, Tundra

C H,R

2
8

Conifer with Grass, Shortneedle Closed Conifer,
Summer Hardwood

E,P,U

9

Longneedle Conifer, Fall Hardwood

T

2

Sagebrush with Grass

N
F
K
G

3
5
11
10

Sawgrass
Intermediate Brush (green)
Light Slash
Shortneedle Conifer (heavy dead litter)

O

4

Southern Rough

F,Q

6

Intermediate Brush (cured), Black Spruce

B,O

4

California Mixed Chaparral; High Pocosin

J

12

Medium Slash

I

13

Heavy Slash

2

3
4

6

Greater Than
6
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Airtanker Drop Patterns
1
2

The ATGS must know the various drop pattern options, and the coverage level required for
various fuel models.

3
4

Salvo Drop –Generally used on small targets such as spot fires or targets requiring heavy
coverage levels. Rarely is a full salvo ordered.

5
6
7
8

Trail Drop – With multiple tank systems, two or more doors are open sequentially and at
specified intervals giving continuous overlapping flow over a desired distance at the required
coverage level. The same result is obtained with constant flow systems by opening the doors
partially.

9

Heavy Airtanker Line Length Production Table

10
11
12
13

This chart displays line production by coverage level and gallons dropped for drops made at the
recommended drop height and airspeed. The chart should be used as a general guide and will
need to be adjusted for specific tank systems, airtanker make and model and the actual drop
conditions.

14

Table 8. Heavy Airtanker Line Length Production Chart (feet)
Volume
Dropped
(Gallons)

Coverage
Level 0.5

Coverage
Level
1

Coverage
Level
2

Coverage
Level
3

Coverage
Level
4

Coverage
Level
6

Coverage
Level
8

800
1,000
1,200
1,400
1,600
1,800
2,000
2,200
2,400
2,600
2,800
3,000

2,246
2,337
2,429
2,520
2,611
2,702
2,794
2,885
2,976
3,068
3,159
3,250

1,114
1,202
1,289
1,377
1,465
1,552
1,640
1,728
1,815
1,903
1,991
2,078

526
607
687
768
848
929
1,009
1,090
1,170
1,251
1,331
1,411

311
384
458
531
604
678
751
824
897
971
1,044
1,117

189
255
321
387
454
520
586
652
718
784
850
916

38
90
142
194
245
297
349
400
452
504
556
607

0
0
9
46
84
121
158
196
233
270
308
345

15

Ten Principles of Retardant Application

16

•

17

•

18

•

19

•

20

•

21

•

22

•

Determine the strategy; direct or indirect, based on fire size-up and resources available.
Establish an anchor point and work from it.
Use the proper drop height.
Apply proper coverage levels.
Drop downhill, down sun when feasible.
Drop into the wind for best accuracy.
Maintain honest evaluation and effective communication between the ground and air.
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•

2

•

3

SEAT Operational Principles

4
5

20

For additional information see Single-Engine Airtanker Operations Guide:
https://www.nwcg.gov/publications/512
• Minimum SEAT drop height is 60’ above vegetation.
• When collocated with aerial supervision utilize both resources for IA.
• SEATs are most effective on small, emerging incidents.
• Reduce turnaround times by setting up portable retardant base(s) as close as possible to the
incident.
• Efficiency is maximized when time spent over the target is minimized. Leadplanes typically
utilize the show-me and chase profiles.
• Integrate SEATs with other resources – Use SEATs in conjunction with helicopters and
heavy tankers. SEATs are best used in groups of two or more.
• Use retardant or suppressants with SEATs – Foam and Gels work well for direct attack.
• SEAT pilots are trained to apply the ASHE acronym for safe operations:
o Approach
o Speed
o Height
o Exit

21

Airtanker Flight Routes

22

Route Safety – Approaches and exits must allow for a level or downhill flight maneuver.

23
24

Visibility – Poor visibility from smoke or sun may preclude using the safest and most effective
route. Alternate routes may be acceptable, but may result in less effective drops.

25

Helicopter and Helitanker Operations

26

Helicopter Tactical Considerations

27
28
29

Helicopter Advantages
• Helicopters are often a very cost effective resource on extended attack and project incidents
because of the following:
o Short Turnaround Times.
o A Type 1 helicopter with a 3-minute turnaround can deliver upwards of 45,000 gallons
per hour (Boeing 234, S-64). By comparison a Type 1 airtanker will typically deliver
2000 to 3000 gallons per hour based on a one-hour turn- around.
o Low-Speed and Drop Accuracy.
o The ability to do hover or low-speed drops makes helicopters very accurate. Helicopters
are an excellent choice for targets in confined airspaces or in steep and dissected terrain.
Caution: Drops on steep slopes may dislodge rocks onto crews below.

6
7
8
9
10
11
12
13
14
15
16
17
18
19

30
31
32
33
34
35
36
37

Plan drops so that they can be extended or intersected effectively.
Monitor retardant effectiveness and adjust its use according.
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19
20

Dipsites
• For an effective helicopter operation, good water sources are required. Sources can include
wide mouth portable tanks. The ATGS should inventory suitable dipsites.
Following are considerations:
o Approaches should be into wind. Determine if wind direction is the same at hover level
as it is at the dipsite level when using a longline.
o Helicopters equipped with a tank and snorkel require water depth of 18 inches to 3 feet
for hover filling.
o Be aware of any local resource concerns and fire management plan restrictions – ask the
local fire managers and/or dispatch for specifics.
o Approach, departure, and dipsite must be free of hazards.
o Avoid fast moving streams and rivers.
o Avoid contamination of water resources from buckets or snorkels that have previously
been used in foam or retardant dipsites and/or any other resource contamination concerns
(i.e. Whirling disease).
o On private lands, attempt to secure permission from the landowner before using a private
water source. This may be addressed in a pre-attack plan. Anticipate the need and secure
permission before the need arises.
o Utilize dipsite managers (when available) to provide an added margin of safety at
established dipsites.

21

Longline Bucket Operations

22

•

23

•

24

•

25

Establish Direct Communications Between Helicopters and Ground Contacts –

26
27

If Air-to-Ground is too congested; assign division frequencies for direct communications
between ground contact and helicopters.

28

31

Allow Pilots to Select Drop Approach
• Cross-slope, usually most preferred
• Down slope, second choice
• Upslope or downwind, least desirable approach

32

Helicopter Utilization by Type

33
34

•

35

•

36

•

37
38

Helicopter Drop Height – Critical in terms of accuracy, effectiveness, and effect of rotor wash
on fire behavior. Look for flare-ups after drops.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

29
30

Effective for dipping out of confined sources. (ex. dipsite surrounded by tall timber)
Reduce rotor wash on the fire
Effective for filling portable tanks

Type 1 and 3 helicopters can work together but do not integrate Type 1 helicopters unless all
pilots involved are comfortable with pattern and separation.
Type 1 and 2 helicopters can be effective for line production.
Use Type 3 helicopters on isolated targets requiring lower volumes of water.
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1

Helicopter Delivery Systems

2
3

Some systems can regulate flow rate and are capable of multiple or partial drops. Many
helicopters are equipped with units for injecting foam into the bucket or tank.

4

Buckets – Three basic types of buckets are:
• Rigid Shell Buckets – Some capable of multiple drops
• Collapsible buckets (and foldable) - Some capable of single drop only
• Power fill buckets- multiple drop capable

5
6
7
8
9
10
11
12
13
14

Fixed Tanks – A variety of tank systems have been developed by different operators and
agencies. Most can be quickly attached to the fuselage. The tanks are generally filled using a
snorkel while the helicopter is hovering over a water source. The tank can also be filled on the
ground using standard cam-lock hardware. Minimum water depth requirements for the snorkel
fill system are 18 inches to 3 feet. (Ex., S-64 Sky Crane with a 2500 gallon tank, foam injection,
hover fills from 18 inches in 45 seconds, and provides prescribed coverage level from metered
flow door system).

15
16
17

Helicopters – Height is critical in terms of accuracy, effectiveness, and effect of rotor wash on
fire behavior. Helicopters must be high enough to not cause flare-ups. Forward air speed results
in less rotor wash. Type 1 helicopters, even with a 200-foot longline, produce strong rotor wash.

18
19
20

Note: Caution when mixing multiple helicopters with dissimilar delivery systems (i.e., Belly
Hooked Bucket, Longline, and Tanked Aircraft). Different airspeed, maneuverability, flight
profile and pilot site picture have potential to impact aircraft separation.

21

Helicopter Drop Patterns

22

In a hover, a helicopter can deliver a salvo drop, while in forward flight it can deliver a trail drop.

23

Night Helicopter Operations

24

See Night Helicopter Operations Plan.

25

Smokejumper Operations

26

https://www.fs.fed.us/fire/aviation/av_library/ismog/ismog-fs.pdf

27
28
29
30

Smokejumper aircraft are dispatched with a standard load of eight jumpers and equipment to be
self-sufficient for 48 hours. A typical mission takes 30 minutes over a fire. A qualified
smokejumper spotter (senior smokejumper in charge of smokejumper missions) may
“coordinate” with on-scene aircraft over a fire until a qualified ATGS arrives.

31
32

Ram-air smokejumpers can be deployed in winds up to 30 mph. The smokejumper spotter will
determine if conditions are appropriate.

33

Approach to the Fire

34
35

Smokejumper aircraft normally approach the fire at 1500 feet AGL (streamer drop altitude for
both the BLM and Forest Service).

36

Drop Mission

37
38
39

The drop mission is a four- part operation and takes 15-40 minutes depending on the number of
jumpers being deployed. Erratic winds, changing fire behavior, and other factors can extend
this time.
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1

Jump Spot Selection

2
3
4
5
6

Selecting a safe jump spot sometimes requires the smokejumper airplane to make a low-level
pass at approximately 500 feet AGL to identify potential hazards. Letting the smokejumper
aircraft orbit above other tactical aircraft to view the fire area if the lower airspace is being
utilized can save time. Jumpers can also be deployed a short distance from the fire in order to
conduct simultaneous tactical operations.

7

Streamer Runs

8
9
10

The smokejumper aircraft will usually initiate a left hand pattern over the selected jump spot at a
minimum of 1500 feet AGL (measured from the jumper release point). One to three streamer
passes are conducted to verify the wind direction and speed.

11

Jump Runs

12
13
14
15
16

Smokejumpers are deployed in one to four person sticks depending on the size of the spot, wind,
and the aircraft. Depending on the parachute system being used, jump runs will be conducted at
either 1500 feet AGL (USFS round parachutes) or 3000 feet AGL (BLM square parachutes).
Mixed loads can vary but the standard practice is to deploy the USFS jumpers using the 1500’
AGL pattern and then climbs to the 3000' AGL pattern for the BLM jumpers.

17

Cargo Runs

18
19
20
21
22

After the jumpers are verified safely on the ground, the airplane descends to drop the paracargo.
Cargo run patterns are similar in altitude to retardant drops, 150 to 200 feet over the drop point.
The number of passes depends on the number of jumpers deployed, size of spot, and equipment
needed. Runs vary from one pass to ten or more. The spotter will notify the ATGS or Leadplane
of the number of passes anticipated and when the mission is completed.

23

Considerations

24
25
26
27
28
29

Priorities vary on deploying resources on incidents but it is advisable to get the firefighters on the
ground as soon as possible. Unless extenuating circumstances dictate otherwise, let the
smokejumper airplane come in and perform the entire 4-part operation. If it is necessary to break
into the mission to deploy other tactical aircraft, interrupt the smokejumper operation between
the jump spot selection and streamer run, or between the last jump run and first paracargo run.
Keep in mind that the jumpers need their tools to be effective.

30
31
32

When other priorities and congested airspace are an issue, consider deploying the jumpers
preferably using non-conflicting flight patterns or when this is not practical, a short distance
from the fire.

33

Helicopter Rappel Operations

34
35

Type 2 and Type 3 (National Park Service) helicopters are used for rappelling. Type 3s carry up
to two rappellers and a spotter; Type 2s carry up to six rappellers and a spotter.

36

Arrival

37
38
39

Rappel helicopters approach the incident at 200 to 500 feet AGL or the altitude assigned by the
aerial supervisor. Upon arrival at the incident site, they will survey the area to determine the best
method to deploy the firefighters. The helicopter may or may not arrive configured to rappel.
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1
2

Normally, the helicopter is dispatched configured to rappel unless they know that a rappel is not
necessary from intelligence provided by personnel at the site

3
4
5

(ATGS, ASM, Leadplane, or recon aircraft). If not configured for the rappel, the helicopter will
survey the rappel location and then fly to a landing site within a few miles of the incident to
reconfigure for the rappel. It takes 5 to 10 minutes to reconfigure.

6

Suitable Landing Site

7
8
9

Providing there is a suitable landing site reasonably close to the incident and the terrain, and
vegetation between the landing site and the incident will not inordinately delay the firefighters
walking to the incident, this alternative will be used versus rappelling.

10

Rappel Operation

11
12
13
14
15
16
17
18

If no landing site is available, the firefighters will rappel into the incident. The helicopter will
approach the selected rappel site and perform a high hover power check (above 300 feet AGL).
Once this is completed, they will descend to a stationary hover position at 250 feet AGL or lower
(depending on the height of the vegetation) and perform the rappel operation. It takes each set of
rappellers 15 to 25 seconds to descend on the rope. Once all the rappellers are on the ground,
and their ropes released from the helicopter, the spotter deploys the cargo (cargo is sometimes
deployed prior to the rappellers). The total time varies, but normally requires between 5 to 15
minutes to perform the operation.

19
20

Note: Density altitude may require the helicopter to make multiple trips to deploy partial loads.
The spotter will communicate this if it is a factor.

21

Communications

22
23
24
25
26

The pilot and spotter will monitor the Guard frequency at all times and the assigned tactical
frequency except on occasion when deploying personnel and cargo. When the tactical frequency
is very active, the rappel helicopter may request to not monitor this frequency because a sterile
cockpit is essential during the actual rappel phase. Do not communicate with the helicopter
during this phase unless there is an emergency.

27

Considerations

28
29
30
31
32

The rappel helicopter has limited fuel duration over the incident. It is helpful to survey the area
prior to the arrival of the rappel helicopter in order to point out potential landing sites or to relay
that there are no landing sites near the incident. If delays are anticipated or required, consider
directing the helicopter to land nearby to conserve fuel. Keep in mind that it is important to get
the firefighters and their tools on the incident.

33

Water Scooper Operations (CL 215/415)

34

Airport Requirements

35
36

Runway – A 3,500-foot hard surface runway with a taxiway and ramp capable of supporting
36,000 lbs.

37

Fuel – The CL-215 requires 100 octane low lead (100 LL) while the CL- 415 requires Jet A fuel.
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1
2
3

Foam – A supply of foam (3-55 gallon drum capacity per fuel cycle) and the necessary
equipment for handling it and pumping or loading the concentrate on the aircraft should
be anticipated.

4
5

USFS - Forest Service contracted water scoopers shall not be loaded with chemical retardant
or foam.

6

Scooping Site Requirements

7
8
9
10
11
12

The water source (or pickup lake) should be a minimum of one mile long, ¼ mile wide, free of
obstructions, and at least six feet deep. The scooping path does not have to be straight, as the
aircraft are somewhat maneuverable while scooping. Factors such as wind, elevation, and
surrounding terrain will have a bearing on water source suitability. Less than a full load can be
scooped on slightly smaller lakes. Both aircraft scoop at 80 kts, are on the water for about 15
seconds, and cover a distance of about 2,000 feet.

13

Foam Use

14
15
16

Concentration – Foam can be injected into the load at a concentration of 0.3% up to 3% in some
aircraft models. Useful concentrations typically range from 0.3% to 1.0%. Foam concentrations
greater than 0.6% are prone to drift.

17
18

Wet Foam – A typical method in using foam is to attack a hot fire with straight water or wet
foam (0.3%).

19

Dripping Foam – After a fire has been knocked down, follow up with dripping foam (0.5%).

20
21

Dry Foam – Dry (0.6-1.0%) foam may be used instead of dripping foam after initial knockdown
with wet foam.

22
23
24

Consistency and Water Temperature – The consistency or aeration of the foam is affected by
water temperature. A slightly higher concentration may be needed for cold water and
adjustments downward may be necessary for extremely warm water.

25
26
27

Evaluating Consistency – Foam consistency is best evaluated by ground personnel. Drops can
be evaluated from the air using visibility criteria. Wet foam is visible for about 5 minutes,
dripping foam for about 15 minutes, and dry foam is visible for 30+ minutes.

28

33
34

Environmental Limitations
• Foam is not recommended within 300' of lakes and streams.
• In steep drainages or sensitive areas, check local agency policy on foam use.
• When scooping during foam operations, some residual foam may flush out of the
vent/overflow. While very diluted, some foam may be visible on the water for a short time.
• Obtain a briefing from the IC or responsible agency on the limitations of foam use, if any,
prior to using.

35

Rinsing Tanks – Provide for two rinse loads of water prior to departing a fire.

36

Tactical Considerations

37
38
39
40

Tank Configuration – The CL-215 has two compartments totaling 1,400 gallons, and the CL415 has four compartments totaling 1600 gallons. Loads can be dropped salvo, in trail, or split
into separate drops. A salvo load for both airtankers is about 280' long and 65' wide. A trail
drop is about 400' x 40'.

29
30
31
32
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1
2

Drop Height – Drop height ranges from 100'-150’, depending on factors such as foam vs.
straight water and direction of run (into wind vs. downwind).

3
4
5

Clearance – When dropping near ground crews, personnel must be moved at least 200' to the
side. When drops are made 1000 feet or more in advance of crews, no clearance is necessary
except to confirm no one is on the line.

6

Flight Patterns and Turnaround Times

7
8
9

Typical Flight Pattern – The typical flight pattern (or circuit) is oval, with a pickup into the
wind and a downwind drop on the fire. This is the most common and efficient circuit and
preferred by most pilots.

15
16

Turnaround Times – When water sources are located next to the fire, a 90-second turnaround
time is possible.
• CL-215 – A rule of thumb for turnaround times for the CL-215 in an oval circuit is;
turnaround time equals miles from lake to fire plus two minutes scooping (e.g. 5 miles to
• the fire from the lake is a 7 minute turn).
• CL-415 – Typical turnaround times for the CL-415 are: 1 mile - 3 minutes, 3 miles – 4
minutes, 6 miles - 6 minutes, 10 miles - 9 minutes, and 15 miles - 12 minutes.

17
18

Alternative Flight Patterns – If fire intensity or other reasons indicate a need for drops into the
wind or crosswind, then a U-shaped circuit or a Figure 8 will be necessary.

19

Turnaround time will be slightly longer.

20

Fuel Cycle Duration

21
22

Average fuel cycle is about 4 hours. A quick turn from a close lake can shorten the cycle to 3.5
hours due to increased fuel demand.

23

Direct Attack and Initial Attack

24
25
26
27

Scoopers are best suited for IA fires. They are most commonly used for direct attack on the
fire’s edge with drops made half in/half out. Like other air resources, they are most effective
when worked closely with ground resources, although drops should not be delayed while waiting
for ground resources. High intensity fires may require drops to be made into the wind.

28

Parallel Attack

29
30
31
32
33
34

In the event ground resources are delayed or drops advance faster than the crews, a parallel
attack is effective. Drops should be placed parallel to the fire’s edge at a distance governed by
rate of spread and progression rate of ground resources. The ATGS should consider an increase
in foam proportion to dripping (.5%) or dry foam (.6-.8%). If the fire does not reach the drops in
30 to 45 minutes, reinforcement drops should be made. If progress by ground crews is too slow,
retardant may be a better option, with foam and water used for knockdown and cooling the line.

35

Indirect Attack

36
37
38
39
40
41

While many scooping aircraft can be loaded with retardant at a tanker base, they are not designed
to efficiently and effectively drop retardant. Therefore, their capabilities at indirect attack are
limited. Narrow, wind-driven fires can be successfully attacked indirectly using foam drops,
taking advantage of light fuels or fuel breaks. CL-215's and CL-415's are effective in supporting
indirect tactics when used to reinforce retardant or other control lines, hot spotting, and
knockdown of slopovers and spot fires.

10
11
12
13
14
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1

Supervision

2

Scoopers are fixed-wing resources and are supervised by ATGS, ASM, Lead, or ATCO.

3

Scooper Aircraft Communications

4
5

Generally, communications with scooping tankers are not much different than conventional
airtankers with respect to target description, clearing the line, and drop evaluations, etc.

6

Scooping Operation

7
8
9

During the scooping operation, including approach and departure from the lake, communications
with the tanker should cease to allow the crew to concentrate on the pickup. The tanker will call
when “up” or “off” the water, which will signify to the ATGS that it’s okay to transmit.

10

Foam Instructions

11
12

Instructions can be given after the scooping operation on whether or not to inject foam and at
what percent so the load has time to mix.

13

Long Turnarounds

14
15

On long turnarounds, request the tanker to give a one-mile final call and give your target
description at that time.

16

Standard Communications

17
18

Confirm the line is clear, make the drop, and after the drop, evaluate the load. Instructions for
the next load, including foam concentrations, can be given at this time if possible.

19

Otherwise, wait until the tanker is “up” for the next target description.

20

Scooper Aircraft Separation

21

Once in the circuit on the fire, CL-215's and CL-415's work 500 feet AGL and lower.

22
23
24

30
31

Separation of Scoopers in the Circuit – If two tankers are working the same circuit, which is
very common, the aerial supervisor can choose to daisy-chain the two tankers or they can be
worked in tandem.
• Daisy Chaining – One scooper is on the lake while the other drops. Generally works best
for quick turnaround times.
• Tandem – One scooper leads the other. Generally works best, is more efficient, and requires
less supervision for long turnaround times. Also allows ground resources more time between
drops to work the line.
• Four Scoopers – If four scoopers are in a circuit, they can be sequenced singly in a daisychain, or they can be worked in two tandem pairs.

32
33

Mixing CL-215's & CL-415's – Both can work in the same circuit, however the CL-415's are
faster and will overtake the 215's on the circuit. If possible, keep separate.

34
35

Integrating with other Aircraft – Scoopers can be successfully integrated with suppression and
logistical missions of other aircraft.

36
37
38

Horizontal Separation – The most common separation method is to assign different aircraft
types to separate parts of the fire, ex., scoopers on the right flank, helicopters on the left or
conventional tankers on the left.

25
26
27
28
29
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9
10
11

Sequencing – Sequencing of aircraft can be very efficient and often is necessary but requires
close supervision.
• Have the scooper extend the circuit if there is a need for another aircraft to work the same
area as the scooper for a short time, such as a sling load, personnel drop, or a quick recon.
• If another aircraft needs to work the same area as the scooper for a sustained period, either
orbit the tanker or reassign.
• Sustained bucket operations in the same target area as scoopers is not advised except for very
long scooper turnaround times.
• CL-215/415 scoopers can support conventional airtankers by sequencing them in between
retardant drops to cool the fire in advance of the retardant or to assist in holding the fire as it
approaches the retardant.

12

Canadian Scooper Terminology

13
14

Following is a short list of terms relating to the use of the scooping aircraft used by Canadian Air
Attack Officers. Some of the terms are common to the U.S. and a few are slightly different.

15

Fire Traffic Pattern

16

27

Circuit – Flight route taken by scooping aircraft from the water source to the fire and return.
• Typical Circuit – Oval or rectangular flight route that is defined by an ‘into the wind’ pickup
on the lake and a downwind drop on the fire.
• U-Shaped Circuit – A flight route resembling a “U” that is defined by an ‘into the wind’
pickup on the lake and an ‘into the wind’ drop on the fire.
• Figure-8 Circuit – An intersecting flight route in the shape of an “8” that is defined by an
‘into the wind’ pickup on the lake and can accommodate either a crosswind drop on the head
or an ‘into the wind’ drop elsewhere on the fire.
• Base Leg – The leg of the bombing circuit immediately preceding and perpendicular to the
final leg (base leg for pickup or base leg for the drop).
• Final Leg – The last leg of the bombing circuit direct to the target or the lake.
• Bomb Run – Flight path of the tanker to the target.

28

Target Descriptions

29

Tie-in – Connect the drop to a specific reference point or anchor point.

30

Tag on – Connect the tail end of the drop to a given point, usually the head end of the last drop.

31

Extend – Tag on and lengthen the line in a specific direction.

32

Lap on – Cover a previous drop entirely or to one side or the other. Reinforce.

33
34

Lap on left/right – Cover a previous load to the left or right to widen the drop pattern
(usually about 1/3 overlap).

35

Roll-Up – Connect the head end of the drop to a given point or the tail end of a previous drop.

36
37

Half On/Half Off – Half the load on the fire, half on unburned fuel. Half & half or half in/half
out.

38

Span – Distance equal to one wingspan of the tanker being used.

39

String Drop – Trail drop

1
2
3
4
5
6
7
8

17
18
19
20
21
22
23
24
25
26
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1

Train Drop – Trail drop

2

Bull’s Eye – Load was placed exactly where requested.

3

Head End of Drop – Where the last of the load hits the ground.

4

Tail End of Drop – Where the load first hits the ground.

5

Other Terminology

6
7

Bird Dog – ATGS platform except Bird Dog combines low-level lead-ins when deemed
necessary with an orbit and direct method. Similar to the ASM.

8
9
10

Orbit and Direct – Method of supervision where Bird Dog is above the fire in a right hand
pattern and gives verbal targets and direction to airtankers as opposed to providing low level
lead-ins.

11

Lead In – Same as a Lead.

12

Inspection Run – Same as a low pass or dry run.

13

Dummy Run – Same as a “show-me.”

14
15

Hold – Canadians may use this term for “go around - do not drop” as well as orbit outside the
incident airspace.

16
17

Stay – May also be used to instruct a tanker to proceed to a designated location and await
instruction. Hold and orbit.

18

Reload – Load and return.
Period of Alert – Duty day or duty time..

19
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Chapter 9 – All Hazard Incidents

2
3
4
5
6

Introduction – Fire incidents have long utilized aerial supervision for coordinating aerial
resources. The same principles of supervising and directing aircraft can be applied to other types
of incidents commonly referred to as “all hazard incidents.” All hazard incidents include
volcanic eruptions, earthquakes, search and rescue operations, floods, oil spills, hurricanes and
spray projects.

7

Air Operations Supervision

8

Fixed-Wing and Helicopter Coordinators

16
17
18

On non-fire incidents when the level or complexity of air operations exceeds the supervisory
capability of the ATGS/ASM, the organization may be expanded to include a Fixed-Wing
Coordinator (ATCO), Helicopter Coordinator (HLCO), or both. Both positions report to the
ATGS/ASM. The roles and responsibilities are basically the same as fire incidents.
• The ATCO/Fixed-Wing Coordinator is an airborne resource which has responsibility for
coordinating assigned fixed-wing aircraft. More than one Fixed-Wing Coordinator may be
assigned to a large incident.
• Large or complex incidents, which have a mix of fire and other disaster operations
(earthquake or volcanic eruption), require both an ATGS/ASM and a Fixed-Wing
Coordinator (ATCO) to coordinate and integrate the mix of aviation assets.

19

Criteria for Assigning Aerial Supervision

20
21
22

31
32

Without adequate supervision and coordination air operations will very likely be less efficient,
more costly and less safe. An ATGS/ASM should be assigned when an incident meets the
criteria listed below.
• Multiple aircraft operating in incident area airspace.
o Mix of fixed-wing and helicopter operations.
o Mix of low-level tactical/logistical aircraft.
o Periods of marginal weather, poor visibility or turbulence.
• Two or more branches utilizing air support.
• Mix of both civil and military aircraft operating in the same airspace or operations area.
• When conditions require airspace management, ATC and air resource mission priority setting
and coordination.
• Ground stations have limited ability to communicate with flying aircraft due to terrain or
long distances.

33

Aerial Supervision Interaction and Communication

34
35
36
37
38
39
40

The interaction between aerial supervisors (Lead, ATGS, ASM, and HLCO) is well understood
and practiced on fire incidents. Interactions and communications protocol is far less established
and will vary on other types of incidents. Although all hazard incidents retain the basic ICS
organization and roles, there are incident specific technical specialist positions added to the ICS
organization to supervise, coordinate and lead specific incident functions. Aerial supervisor
roles may be modified to fit the incident situation and they may be coordinating directly with
persons other than the traditional Operations Section Chief, Division/Group Supervisor or Strike

9
10
11
12
13
14
15

23
24
25
26
27
28
29
30
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3

Team/Task Force Leader. It is critical that we understand the roles and responsibilities of the
Technical Specialist positions, how they are identified, and how our role interacts with them
(chain of command, communications protocol, authority, etc.).

4

Use of Military Aircraft

5
6
7
8
9

It is important to fully understand the military organization(s), their SOPs, military aircraft
capabilities and limitations, and how the ICS interfaces with military operations. An assigned
Agency Aviation Military Liaison (civilian) and Military Air Operations Coordinator (civilian)
will work with the AOBD and aerial supervisor in assigning and coordinating military air
operations.

10
11

The availability of military air tactical resources may vary dramatically due to world
commitments. Refer to the Military Use Handbook for additional information and guidance.

12

Air Operations Associated with all Hazard Incidents

13
14
15

During the past few decades, aircraft have become an important tool in combating both natural
and human caused incidents. Possible uses of aircraft for various types of incidents are listed in
the table below.
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1

Table 9. Possible Uses of Aircraft by Type of Incident
Fire

Volcanic
Eruption

Earthquake

Aerial Retardant, Spray

X

X

X

ATCO / Leadplane

X

X

X

X

X

X

Helicopter Rappel –
Personnel

X

X

X

X

X

X

Helicopter Land –
Personnel

X

X

X

X

X

X

X

Parachute Delivery
– Personnel

X

X

X

X

X

X

X

Parachute Delivery
– Cargo

X

X

X

X

X

X

X

Helicopter Sling Load
– Cargo

X

X

X

X

X

X

X

Helicopter Internal –
Cargo

X

X

X

X

X

X

X

X

X

Recon/Assessment
– Fixed-Wing

X

X

X

X

X

X

X

X

X

Recon/Assessment
– Helicopter

X

X

X

X

X

X

X

X

X

Search – Fixed- Wing

X

X

X

X

X

X

X

Search – Helicopter

X

X

X

X

X

X

X

Medevac – Helicopter

X

X

X

X

X

X

X

X

X

Medevac – Short Haul
Helicopter.

X

X

X

X

X

X

X

X

X

IR Detect/Map - FixedWing

X

X

X

X

X

X

IR Detect/Map –
Helicopter

X

X

X

X

X

X

Helitorch

X

ATGS or ATC

X

X

X

X

X

X

X

X

X

News Media

X

X

X

X

X

X

X

X

X

VIP Flights

X

X

X

X

X

X

X

X

X

Air Operations

Search/
Rescue

Flood

Hurricane

Oil
Spill

Spray
Project

X

X

X

X

Law
Enforc.

X
X

X

X

X
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1

Chapter 10 – Safety

2
3

Safety is the principal consideration in all aspects of aerial supervision. A safe aviation
operation depends on accurate risk assessment and informed decision-making.

4
5
6
7

Risk levels are established by the severity of possible events and the probability that they will
occur. Assessing risk identifies the hazard, the associated risk, and places the hazard in a
relationship to the mission. A decision to conduct a mission requires weighing the risk against
the benefit of the mission and deciding whether the risks are acceptable.

8
9
10

Examples of the Risk Management Process are available in the IRPG, the Interagency Standards
for Fire and Fire Aviation Operations (Red Book), CALFIRE 8300, and the Interagency
Helicopter Operations Guide (IHOG).

11
12
13

20
21

Factors to Consider During the Risk Assessment Process
• Any flight mission has a degree of risk that varies from 0% (no flight activity is conducted)
to 100% (aircraft and/or personnel experience a mishap).
• The aerial supervisor must identify hazards, analyze the degree of risk associated with each,
and place hazards in perspective relative to the mission or task.
• Hazards might not always be limited to the performance of flight, but may include hazards to
personnel if the flight is not performed.
• The risk assessment may include the aerial supervisor, AOBD, Duty Officers, agency Fire
Management Staff, ICs, Dispatchers, and Line Officers/Managers.
• Ultimately the PIC has the authority to decline a flight mission that he or she considers
excessively hazardous.

22
23

USFS – All Forest Service flights require a risk assessment. Refer to USFS Manual 5700 and
USFS Handbook 5709.16.

24

Mitigating Risks

25
26
27

In some cases the aerial supervisor may have to shut down air operations. Air operations must
not proceed until risk mitigation measures are implemented. Risk mitigation measures to
consider:

28

Monitor the Overall Aviation Operation for Human Factors Related Issues

29

•

30

•

31

•

32

•

33

Monitor Effectiveness of the Overall Air Operation

34

•

14
15
16
17
18
19

35
36
37

Task saturation
Fatigue, burnout, and stress
Acceptance of risk as normal
Lack of situational awareness

Ensure suppression objectives are truly obtainable.
o Risk versus reward – Is the mission worth it?
o Is there adequate ground support?
o Are there adequate aerial resources?
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•

2
3

•

4

•

5
6

•

7

Utilize the Appropriate Aircraft for the Mission

8

•

9

•

10

•

11

•

12

Communications Planning

13
14
15

When discrete radio frequencies are used during incident operations, ensure contact frequencies
such as command and air-to-ground are monitored by appropriate ground personnel. Make sure
that ground personnel know how to reach the aerial supervisor.

16

Order Additional Frequencies

17
18
19

Order additional frequencies as needed for operations; as incident complexities increase, the
aerial supervisor must ensure adequate radio frequency coverage. Be proactive. There can be up
to a 24-hour delay from the time a frequency is ordered to the time it is assigned to the incident.

20

Establish Positive ATC

21

Hold aircraft in the air or on the ground until structured traffic patterns can be established.

22

Span of Control

23
24

Limit number of aircraft working an incident based on visibility, routing procedures and
communications capabilities.

25

Obtain Input

26
27
28

Discuss operations safety with Leadplane, Helicopter Coordinator and pilots. Mission
debriefings are an excellent source of information; Air crewmembers and support personnel will
utilize AAR to critique mission effectiveness.

29

System Safety Assessment

30
31

The effectiveness of risk assessment and management can be increased through utilization of the
current System Safety Assessment for Aerial Supervision Operations.

32
33
34
35

The following assessment of aerial supervision operations has been developed for aerial
supervisors. It identifies hazards, the likelihood of encountering them and the risk associated
with exposure to the hazard. Mitigations are listed for each hazard as well as the post
mitigation risk.

36
37
38

System Safety utilization is standard operating procedure and covers all aspects of aerial
supervision. It should be used for incident operations, training and review by agency
air crewmembers.

Is there enough time in the operational period?
Monitor weather conditions for increasing winds, turbulence, thunderstorms, or decreasing
visibility.
Be proactive in communicating current fire and fire weather conditions.
Provide realistic input regarding resource needs commensurate with successful
completion/modification of incident objectives.

Turbine vs. piston engine
Heavy tankers vs. SEATs
Density altitude
Helicopter types and delivery systems
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1

Table 10. System Safety Assessment for Aerial Supervision

2

System – Aircraft

Sub-systems

Hazards

Avionics failure.

Avionics

Avionics package insufficient
for mission complexity.
Contract pilot unfamiliar with
avionics. (Can't run radios or
GPS, etc.).

Aircraft Type

Reduced field of view for the
flight crew.

Performance
Standards

Poor Engine performance
(single/twin, turbine/recip) for
the ATGS mission.

Contracting

Contract pilot skill/fire
experience leading to substandard performance (i.e.
working avionics, flight skills)
during flight operations.

Fuel

Capacity and Procedure,
ground fueling errors.
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PreMitigation
Likelihood

PreMitigation
Severity

PreMitigation
Outcome

Post
Mitigation
Likelihood

Post
Mitigation
Severity

Post
Mitigation
Outcome

Occasional

Marginal

Medium

Improbable

Negligible

Low

Contract specifications that recognize mission
requirements. Ensure necessary type,
configuration, and number of radios to
complete mission safely. Reduce span of
control. Limit operations.

Remote

Marginal

Medium

Remote

Negligible

Low

Improbable

Negligible

Low

High

Plan for high-density altitudes. Download
cargo/fuel load. Relocate to favorable
location. Alter the mission. Upgrade the
aircraft. Ensure aircraft is appropriate for the
mission. Perform preflight planning.

Remote

Catastrophic

Serious

Thorough briefing. Ride along with veteran
fire pilot. Use contract evaluation process.
Contractor training. Computer based training.
Give air attack pilots a check ride every
three years.

Improbable

Critical

Medium

Remote

Critical

Medium

Mitigation
Minimum Equipment List establishes
minimum requirement. Mission
requirements as determined by the flight
crew. Integrate into preflight checklist.

Probable

Critical

High

Occasional

Marginal

Medium

Release, replace the pilot, Enforce
contract specifications.

Serious

Ensure aircraft is appropriate for the
mission. Flight profile altered to maximize
visibility. Use of TCAS. Clear
communication with other aircraft. Alter
interior configuration (headrest, seat,
windows).

Occasional

Occasional

Critical

Catastrophic

Remote

Critical

Medium

Frequent

Catastrophic

High

Verify adequate volume of fuel for
mission. Ensure proper fueling
procedures are followed for type of
aircraft.

Page 125

1

System - Flight Operations
Sub-systems

Hazards

Restricted visibility.

Wake turbulence.

PreMitigation
Likelihood

PreMitigation
Severity

PreMitigation
Outcome

Controlled Flight Into Terrain
due to low-level operations.

Operating in close proximity to
other aircraft (collision
potential).
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Post
Mitigation
Severity

Post
Mitigation
Outcome

Occasional

Critical

Serious

Catastrophic

High

Occasional

Critical

Serious

Situational awareness assists prevention.
Communication helps to avoid wake
turbulence areas. Wake turbulence avoidance
procedures (altitude, time, distance).

Remote

Critical

Medium

Adjust tactics or shut down Air Ops. Increase
vertical/horizontal separation of aircraft.
Utilize human aided technology (weather
radar, etc.). Encourage dispatch to
obtain/communicate weather information.
Utilize and share pilot reports of severe
weather.

Occasional

Critical

Serious

Frequent

Critical

High

Occasional

Critical

Serious

(Turbulence/wind/T-storms).

Poor fuel management.

Limit exposure. Determine effectiveness of
the operation (risk vs. benefit) and
discontinue if warranted. Limit number of
aircraft in operating area. Increase
vertical/horizontal separation of aircraft.

Post
Mitigation
Likelihood

Frequent

Weather

Mission

Mitigation

Frequent

Frequent

Catastrophic

Catastrophic

Monitor fuel quantities. Follow fuel
transfer procedures.

Remote

Critical

Medium

High

Ensure high level recon is completed prior
to commencing low-level flight. Manage
radio communication. Proper aircraft
configuration. Reduce exposure time in
low level. Consult sectional chart/hazard
map, Consult ground personnel/other
aircraft (AC). Obtain unit in-brief. Utilize
local knowledge.

Remote

Catastrophic

Serious

High

Communication established with all aircraft.
Situational awareness. TCAS Establish clear
and concise directions for simultaneous
operations, (virtual fence, geographic
separation, altitude separation,
holding/timing, Establish IP’s, ingress/egress
route.

Remote

Catastrophic

Serious
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1

System - Flight Operations, Cont.
Sub-systems

Hazards

PreMitigation
Likelihood

PreMitigation
Severity

PreMitigation
Outcome

Post
Mitigation
Likelihood

Post
Mitigation
Severity

Post
Mitigation
Outcome

Reliance on technology causes
distraction, low situational
Frequent
awareness, division of attention in
the cockpit.

Catastrophic

High

Maintain situation awareness. Maintain see
and avoid techniques Prioritize
mission/cockpit workload. Utilize CRM
practices.

Remote

Catastrophic

Serious

Aircraft emergency (engine out,
fire, bird strike, mechanical
failure, etc.).

Catastrophic

High

Crew cross training and familiarization with
a/c systems and emergency procedure
checklists (pinch hitter/simulator training).

Remote

Catastrophic

Serious

Remote

Critical

Medium

Occasional

Exceeded span of control.

Occasional

Critical

Serious

Ensure roles and responsibilities are assigned
and understood within aerial supervision crew.
Assign aircraft to common functions and tasks
with a single point of contact. Hold aircraft at
base to limit the number of assigned aircraft
over the incident.

Unclear objectives / tactics.

Frequent

Critical

High

Ensure strategy and tactics are clear and
understood. Use common terminology,
solicit/utilize feedback.

Occasional

Critical

Serious

ATGS performance results in
hazardous operation.

Occasional

Critical

Serious

Shut down the operation, Deconflict the area.
Return to base to debrief the mission. Coach,
proficiency checkride, retrain / recertify.

Remote

Critical

Medium

Unnecessary exposure due to
inefficient operational use of
tactical aircraft.

Probable

Critical

High

SOPs for all tactical aircraft types. Right tool
for job. Training, feedback, brief/debrief.

Remote

Critical

Medium

Critical

High

When aerial supervision is readily available
(within the dispatch area/GACC), they will be
ordered for the safety, effectiveness, and
efficiency of ground and/or aerial firefighting
operations.

Occasional

Critical

Serious

Catastrophic

High

Aerial supervision enforces FTA procedures.

Improbable

Critical

Medium

Occasional

Critical

Serious

Mission

Aircraft operating without aerial
supervision.

Frequent

FTA: Aircraft not complying with
Probable
procedures.

Airspace

Mitigation

Multiple IA incidents in same
area cause confusion; near miss
hazard.

Probable

Critical

High

Coordinate with dispatch and other aircraft.
Ensure fire names, frequencies, locations, and
aircraft assignments are communicated to all
flight crews.

Special use airspace: Aircraft not
having authorization to enter the
SUA, not coordinating with
controlling agency.

Probable

Critical

High

See and avoid. Know SUA areas. Establish
communication with controlling agency.
Thorough briefings.

Remote

Critical

Medium

Non-incident aircraft intrusion in
TFR.

Probable

Catastrophic

High

See and avoid, Inform other aircraft on scene.
Re-evaluate TFR promotion.

Remote

Catastrophic

Serious

IASG 2017 Chapter 10 – Safety
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1

System - Flight Operations, Cont.
Sub-systems

Airspace

Communications

Hazards

PreMitigation
Likelihood

PreMitigation
Severity

PreMitigation
Outcome

Mitigation

Post
Mitigation
Likelihood

Post
Mitigation
Severity

Post
Mitigation
Outcome

Fires in proximity to
airport/airstrip. Potential for
midair collision or intrusion in
FTA.

Occasional

Catastrophic

High

Implement/Validate TFR as incident expands,
Deconflict SUA, Establish communication
with controlling agency, Notify other aircraft.
Provide TFR transition corridors for nonincident aircraft on large incidents. Increase
awareness of General Aviation (GA) operators
and other agency flight crews not assigned to
incident.

Radio frequency congestion.

Frequent

Critical

High

Exercise radio discipline/order additional
frequencies as needed.

Remote

Critical

Medium

State/County/Rural resources on
different bandwidth.

Probable

Critical

High

Coordinate with cooperators to find a way to
communicate with one another.

Remote

Critical

Medium

High

Verify information at time of dispatch. Flight
crews will brief/debrief with dispatchers.
Occasional
Provide aviation training for dispatchers.
Maintain qualified dispatcher on the A/C desk.

Critical

Serious

Hazardous air operations resulting
from inaccurate information
Frequent
disseminated through the dispatch
system.
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Critical

Remote

Catastrophic

Serious
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1

System – Personnel
Sub-systems

Hazards

PreMitigation
Likelihood

PreMitigation
Severity

PreMitigation
Outcome

Mitigation

Post
Mitigation
Likelihood

Post
Mitigation
Severity

Post
Mitigation
Outcome

Loss of situational awareness due
to aircrew fatigue/burnout.

Probable

Critical

High

Adhere to flight and duty limitations policy.
Activate phase limitations.

Occasional

Critical

Serious

Hazardous air operations
developing through ineffective
CRM.

Remote

Critical

Medium

Re-evaluate task allocation. Brief and debrief.

Improbable

Critical

Medium

Remote

Catastrophic

Serious

Acceptance of high risk as
normal. (Complacency).

Probable

Catastrophic

High

Re-evaluate risk vs. benefit. Solicit feedback
from other flight crews. Utilize CRM to
validate mission parameters.
Validate mission, or remove the high risk
taking individual from the mission.

Hazardous air operations
developing due to external
pressures.

Occasional

Critical

Serious

Do not allow external pressure to influence the
operation. Utilize CRM to ensure an effective Remote
operation with acceptable level of risk.

Critical

Medium

High

Remove the individual from the mission.
Properly supervise employees. Adhere to
work-rest guidelines, flight and duty
limitations policy, etc. Validate and stick to
incident strategy and tactics.

Critical

Serious

Human Factors

Hazardous attitude: Anti
authority, macho, invulnerability,
impulsiveness, and resignation.
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Frequent

Critical

Occasional
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1

Modifying Air Operations

2
3
4
5

There is no way to define an exact trigger point for adjusting, downsizing, or completely
suspending aviation operations. The factors listed below should be evaluated to determine
whether additional aerial supervision resources are needed or tactical/logistical missions need to
be modified/suspended:
• Complexity of aviation operations
• Communications
• Topography (fire size, position on slope, location, etc.)
• Firefighter and public safety
• Poor visibility
• Wind
• Turbulence
• Fire behavior
• ATGS Fire Orders & Watch out Situation (see below)
• Aircraft incident/accident
• Aircraft/Aircrew performance

6
7
8
9
10
11
12
13
14
15
16
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1

Chapter 11 – Job Aids and Resources

2

Required Job Aids (Lead/ASM)

3
4

A full U.S. (Contiguous United States) approach and IFR chart coverage or approved Electronic
Flight Bag that is FAA and Agency approved.

5

Aerial Supervision Kit

6
7

Each aerial supervisor should have and maintain a kit. The following items are recommended to
be on board the aircraft:
• Knee Board – Leg board/clip board
• Headset, Flight Helmet, PPE
• Frequency Guide
• Batteries – Headset, Camera, flashlight, etc.
• Flashlight
• Camera
• Overnight Bag

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Consider Electronic Tablet with charging cables and or external power supply, which contain the
following items:
• Maps
o Current FAA sectional chart coverage area
o Agency Maps
o Retardant Base Coverage Map
o Local Hazard Map (from Airtanker Base Manager or Dispatch)
o Incident Map (updated daily)
o Retardant base map
• Air Tactical Forms – Download from https:www.nwcg.gov
o Fire Size-up
o ATGS/Lead/ASM checkride
o Initial Attack/Extended Attack ATGS Form
o SEAT Pilot Mission Documentation Log
o Aerial Supervision Transition Checklist
o Leadplane, ASM, or ATGS Mission Log
o Airtanker Briefing Checklist
o Aerial Supervision Cost Summary
o Pilot Flight time and Duty Day Tracking

IASG 2017 Chapter 11 – Job Aids and Resources
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1

Publications

2

•

3

•

4

•

5

•

6

•

7

•

8

•

9

•

10

•

11

•

12

•

13

•

14

•

15

•

16

•

17

•

18

•

19

•

20

•

21

•

22

•

23

•

24

•

25

•

26

•

27

•

Interagency Smokejumper Pilot Operations Guide
Interagency Smokejumper Operations Guide
Interagency Standards for Fire and Fire Aviation Operations (Red Book), NFES 2724
Tables of Sunrise and Sunset
Radio Frequency Guide
USFS-5700-1 Visual Signal Code Card
Radio Programming Directions
Recommended Retardant Coverage Levels
Airtanker Line Length Production Charts
Agency Specific Information and Policies
IAP: Available daily through ATGS, AOBD or Dispatch
Aviation Safety Communiqué (SAFECOM): USFS-5700-14 and OAS-34
Interagency Air Space Coordination Guide
National Interagency Mobilization Guide, NFES 2092
Geographic (agency) Mobilization Guide
Forest (unit) Mobilization Guide
Agency Aviation Management Manual Handbooks
DOI - USDA Aircraft Radio Communications and Frequency Guide
National Airtanker Contract
Airtanker Base Operations Guide and Directory
Agency Aviation Plan
Area Planning AP/1B Chart (MTR’s)
Military Use Handbook
Interagency Single-Engine Airtanker Operations Guide (ISOG), PMS 506
Interagency Helicopter Operations Guide (IHOG), PMS 510
Interagency Aviation Mishap Response Guide and Checklist, PMS 503
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1

Glossary

2

This document contains terms and definitions commonly used in aviation and in the 2016 IHOG.

3
4

Terms and definitions that match the NWCG Glossary of Wildland Fire Terminology are
annotated with an asterisk (*).

Term

Description

Abeam

An aircraft is abeam a fix, point, or object when the fix/point/object
is approximately 90 degrees left or right of the aircraft’s track.

Abort

To terminate a planned aircraft maneuver.

Action Plan

Any tactical plan developed by any element of ICS in support of the
IAP.

AGL

Above ground level.

AIR Attack

ICS identifier for the ATGS.

Airtanker
Coordinator
(ATCO)

Airborne position supervised by the ATGS. Assigns airtankers to
specific targets. Supervises and evaluates drops. The position is
normally filled with a Leadplane.

“A” (Alpha)

Designation for State of Alaska DNR ASM aircraft.

Anchor Point

A strategic and safe point or area, usually a barrier to fire spread,
from which to start construction of the control line.

ASM

Federal designation for an Aerial Supervision Module platform with
an ATP and ATS on board. This module can perform aerial
supervision and low-level operations including the lead profile.

Assigned to

Tactical resource allocated to an incident. The resource may be flying
enroute to and from, or on hold at a ground site.

ATP
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Federally designated Air Tactical Pilot. Pilot of an ASM who is
primarily responsible for aircraft safety and providing aircraft
coordination over the incident. The ATP meets the Interagency
training requirements for Leadplane operations and has completed
ASM/CRM training.
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Term

Description

ATS

The ATS is a qualified ATGS who has received specialized training
and authorization to function as an ASM crewmember. The ATS is an
ATGS who also utilizes CRM to evaluate and share the incident
workload with the ATP.

Barrier

Any obstruction to the spread of the fire. Typically an area or strip
devoid of flammable fuel.

Blowup

Sudden increase in fire intensity or rate of spread sufficient to
preclude direct control.

Base (of a fire)

The part of the fire perimeter opposite the head (see origin). Also
referred to as rear or heel.

“B” BRAVO

Federal designation for ASMs.

Break (left or right)

Means turn left or right. Applies to aircraft in-flight, usually on the
drop run and when given as a command to the pilot.
Implies immediate compliance.

Burn out

Fire set at the inside edge of a control line to consume unburned
materials between the fire and the control line. Usually associated
with indirect attack.

Canopy

The stratum containing the crowns of the tallest vegetation present
(living or dead), usually above 20 feet.

Cardinal Points

The four chief points of the compass: North, South, East, and West.

Check Point

A rotor wing reporting location clearly identified by the aerial
supervisor. See to chapter 7, page 82 for more detail.

Civil Twilight

Civil Twilight is defined to begin in the morning, and to end in the
evening when the center of the Sun is geometrically 6 degrees below
the horizon. This is the limit at which twilight illumination is
sufficient, under good weather conditions, for terrestrial objects to be
clearly distinguished.

Clock Method

A means of establishing a target or point by reference to clock
directions where the nose of the aircraft is 12 o’ clock, moving
clockwise to the right wing at 3 o’clock, the tail at 6 o’clock, and the
left wing at 9 o’clock.
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Term

Description

Configuration

How the aircraft is equipped, outfitted, modified for a mission or
segment of a mission. Also refers to use of drag devices (flaps, gear)
to modify flight characteristics.

Congested Area

FAA (non-specific) term for areas that require additional precautions
and procedures to conduct low-level flight operations. It is applied by
the FAA on a case by case basis. The regulation addresses, "any
congested area of a city, town, or settlement, or over any open air
assembly of persons...."

Constant Flow Tank

A single compartment with two doors controlled by a computer.
Capable of single or multiple even flow drops at designated coverage
levels from.5 GPC to 8 GPC.

Control Line

An inclusive term for all constructed or natural fire barriers and
treated fire edge used to control a fire’s spread.

Cover Assignment

Airtankers ordered to a different base to provide IA coverage at the
new base. Sometimes referred to as "Move Up and Cover."

Coverage Level

A numerical value representing the number of gallons of retardant
mixture dropped, or prescribed, to cover fuels in a 100 sq. ft. area
(GPC).

Cut Off Time

Time when operations involving low-level flight maneuvers must be
suspended.

Delayed Attack Fire

A fire that, due to its lower priority and/or unavailability of ground
resources, will not be staffed for several hours or possibly several
days.

Direct Attack

Control effort (retardant line, fireline) conducted at fire perimeter (fire
edge) - usually under low fire intensity conditions.

Divert

Change in aircraft assignment from one target to another or to a new
incident.

Drift Correction

Offset flight path flown to compensate for wind induced retardant
drift.

Drift Smoke

Smoke that has drifted from its point of origin and has lost any
original billow form.

Drop

Aerial release of paracargo, retardant, or water/foam.
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Term

Description

Drop Configuration

The type of drop the pilot selects to achieve the desired coverage level
based on the aircrafts door/tank system.

Drop Zone

The area around the target to be dropped on.

Dry Run

A low pass over the target without dropping to evaluate drop
conditions and/or alert ground personnel of an impending live run.

Early

Indicating drop was early or short of the target.

Engine

(In fire context) A ground vehicle crewed by firefighters that
dispenses water or foam normally with fire hoses and nozzles.

Escape Route

The safest, quickest or most direct route between a firefighter’s
location and a safety zone.

Exit

Term used to indicate the flight route away from the drop area.

Extend/Tag on

Drop retardant so that the load overlaps and lengthens a previous drop.

False Alarm

A reported smoke or fire requiring no suppression action.

Finger

A narrow elongated portion of a fire projecting from the main body.

Federal

Term used to define DOI and its bureaus
and the USDA Forest Service in reference to land ownership,
protection responsibilities, contracts, aircraft and other context.

Fire Break

A natural or constructed barrier used to stop or check fires or to
provide a control line from which to work.

Fireline

A control line that is void of burnable material. Fire lines are
normally constructed by hand crews.

Fire Perimeter

The active burning edge of a fire or its exterior burned limits.

Fire Shelter

An aluminized, heat reflective, firefighter’s personal protective pup
tent used in fire entrapment situations. The heat reflection capability
of the exterior is the primary function of the shelter. DO NOT drop
fire retardants on the tent, as it will compromise the heat reflection
capability of the shelter.
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Term

Description

Fixed Tank

A tank mounted inside or directly underneath an aircraft, which
contains water or retardant for dropping on a fire.

Fixed-Wing
Coordination

A non-fire airborne position designed to supervise airplanes on
incidents.

Flanking Attack

An attack made along the flanks of a fire either simultaneously or
successively from a less active or anchor point and endeavoring to
connect the two lines to the head.

Flanks

The parts of a fire perimeter that are roughly parallel to the main
direction of spread. The left flank is the left side as viewed from the
base of the fire, looking toward the head.

FLIR

Forward Looking Infrared.

FLIR/ATGS

ATGS aircraft equipped with FLIR. FLIR used in ATGS operations.

FM

Refer to VHF-FM.

Fuel Break

A wide strip or block of land on which the vegetation has been
permanently modified to a low volume fuel type so that fires burning
into it can be more readily controlled.

Fugitive Retardant

A clear retardant, without iron oxide (red color agent), or a retardant
with a red color agent that fades or becomes invisible after several
days exposure to ultraviolet sunrays.

Gap

A weak or missed area in a retardant line.

Go Around

Abort the retardant run.

Gel

Water, which is chemically enhanced and utilizes in direct attack
operations as a suppressant.

GPC

Head

HEL CO (HLCO)
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A term relating to retardant coverage levels meaning Gallons per 100
Sq. Ft.
The most rapidly spreading portion of a fire perimeter, normally
located on the leeward or up slope side.
Call sign/ICS identifier of the Helicopter Coordinator pronounced
“HEL-CO”.
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Term

Description

Here

Term communicated by the Leadplane Pilot to the airtanker or
helitanker pilot identifying the target location and starting point of a
drop.

Helitanker

Heavy (Type 1) Helicopters configured with fixed tanks or a bucket
for dropping water, foam, or retardant.

Hold (Holding Area)

Refer to Chapter 7.

Holding Action

Use of an aerial application to reduce fire intensity and fire spread
until ground resources arrive. Common with delayed attack fires.

Hoselay

Arrangement of connected lengths of fire hose and accessories
beginning at the first pumping unit and ending at the point of water
delivery.

Hotshot Crew

A highly trained firefighting crew used primarily in handline
construction.

Hotspot

A particularly active part of a fire.

Indirect Attack

Control line located along natural or human made firebreaks,
favorable breaks in topography or at a considerable distance from the
fire perimeter.

IP

Refer to chapter 7.

Intervalometer

A cockpit mounted electronic device/selector box which actuates the
compartment door singly or multiple doors simultaneously or in
sequence, at preset time intervals. Pilot or co-pilot selects number of
doors and time interval between doors to produce the desired coverage
level and line length.

Island

Green or unburned area within the fire perimeter.

Jettison

To dispose of (drop) unused retardant prior to landing.

Knock Down

To reduce flame or heat in a specified target. Indicates the retardant
load should fall directly on the burning perimeter or object. Used to
assist ground forces.

Late

Indicating the drop was late or overshot the target.
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Term

Description

Leadplane

An airplane crewed by a qualified Leadplane Pilot tasked to lead
airtankers in low-level drop runs.

Leadplane Pilot

Performs Airtanker Coordinator duties and is authorized to conduct
flights below 500 feet AGL to access flight conditions, hazards, and to
identify the target.

Leadplane Pilot
Coach

A pilot with a minimum of 2 years’ experience as a qualified
Leadplane Pilot assigned to assist a trainee Leadplane Pilot to
successfully complete training.

Leadplane
Evaluator Pilot

Leadplane Pilot designated by the USDA-USFS or BLM to train
Leadplane Pilot trainees.

Leadplane Final
Evaluator Pilot

A Leadplane Pilot designated by the USDA-USFS or BLM to evaluate
Leadplane Pilot trainees for initial certification and Leadplane Pilots
for recertification.

Live Run

A flight over the drop area in which a discharge of cargo or
retardant/water will be made.

Load and Hold

The airtanker is being ordered to reload and hold at the retardant base
awaiting further instructions.

Load and Return

The airtanker is being ordered to reload and return to the fire with the
load of retardant.

Low Pass

Low-altitude run over the target area used by the Leadplane Pilot
and/or airtanker pilots to identify the target and assess flight
conditions on the approach and exit.

MAFFS

Modular Airborne Firefighting Systems - Military aircraft equipped to
drop retardant. Used in emergencies to supplement commercial
airtankers.

Main Ridge

Prominent ridge line separating river or creek drainage. Usually has
numerous smaller ridges (spur ridges) extending outward from both
sides. Can be confusing if not covered in orientation.

*May day

International distress signal/call. When repeated three times it
indicates imminent and grave danger and that immediate assistance is
required.
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Term

Description

Mission (Leadplane)

A Leadplane mission consists of a flight on an actual fire where
retardant is dropped. Each additional fire flown during a single flight
counts as an additional mission.

Mission (ATGS)

An ATGS mission consists of a flight on an actual incident where
coordination of airborne resources takes place. Each additional
incident flown during a single flight counts as an additional mission.

Mission (ASM)

Any aerial supervision mission (ATGS/Leadplane) flown in the ASM
configuration.

MOA

A Military Operations Area (Special Use Area) found on aeronautical
sectional charts.

MSL

Mean Sea Level.

MTR

A Military Training Route found on aeronautical sectional chart and
AP/1B maps. Routes accommodate low-altitude training operations below 10,000ft. MSL - in excess of 250 KIAS.

On Target

Acknowledgment to pilot that the drop was well placed.

Orbit

See Hold.

Origin

Point on the ground where the fire first started.

Overrun (Overtake)

Unintentional passing of the aircraft in the lead by the trailing aircraft.

Parallel Attack

A control effort generally parallel to the fire perimeter, usually several
feet to +100 ft. away. Allows line construction before the fires lateral
spread outflanks line construction operations.

Perimeter

The outside edge of the fire.

Pockets

Areas of unburned fuel along the fire perimeter.

Portion of Load

Portion of the airtanker retardant to be dropped. Portions are
identified by fractions of the load (1/4, 1/3, ½), whole load, or defined
start/stop points on the ground.

Pre-Treat

Laying retardant line in advance of the fire where ground cover or
terrain is best for fire control action, or to reinforce a control line,
often used in indirect attack.
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Term

Description

Reburn

Subsequent burning of an area in which fire has previously burned but
has left flammable fuel that ignites when burning conditions are more
favorable.

Retardant
(Long-Term)

Contains a chemical that alters the combustion process and causes
cooling, smothering, or insulating of fuels. Remains effective until
diluted or rinsed off.

Retardant
(Short-Term)

Chemical mixture whose effectiveness relies mostly on its ability to
retain moisture, thereby cooling the fire. Common short-term
retardants are water and foam.

Rotor Span

The length of a rotor diameter. Used to make adjustments in
alignment of flight route when dropping water/retardant.

Route (Flight)

The path an aircraft takes from the point of departure to the
destination.

Running

Behavior of a fire, or portion of a fire, spreading rapidly with a well
defined head.

*Saddle

Depression or pass in a ridgeline.

Safety Zone

An area used for escape in the event the fireline is overrun or
outflanked, or in case a spot fire causes fuels outside the control line
to render the fireline unsafe. During an emergency, airtankers may be
asked to re-enforce a safety zone using retardant drops.

Scratch Line

A preliminary control line hastily built with hand tools as an
emergency measure to check the spread of a fire.

Secondary Line

A fireline built some distance away from the primary control line,
used as a backup against slopovers and spot fires.

Shoulder

The part of the fire where the flank joins the head. Referred to as left
or right shoulder.

Slash

Debris left after logging, pruning, thinning or brush cutting.

Slopover

The extension of a fire across a control line.

Smoldering

Behavior of a fire burning without flame and slowly spreading.
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Term

Description

Snag

A standing, dead (defoliated) tree. Often called stub, if less than 20
feet tall.

Special Use
Mission (DOI)

Flight operations requiring special pilot skills/experience and aircraft
equipment to perform the mission.

Spot Fire

A fire caused by the transfer of burning material through the air into
flammable material beyond the perimeter of the main fire.

Spotting

Behavior of a fire producing sparks or embers that are carried by the
wind and start new fires outside the perimeter of the main fire.

Spur ridge

A small ridge, which extends finger-like from a main ridge.

Strategy

The general plan or direction selected to accomplish incident
objectives (i.e.: direct, indirect, or parallel attack).

SUA

Special Use Airspace including MOA’s, RAs, PAs, AAs, WAs, and
CFAs.

Suppressant

A water or chemical solution that is applied directly to burning fuels.
Intended to extinguish rather than retard.

Surface Fire

Fire that burns surface litter, other loose debris of the forest floor, and
small vegetation.

Tactic

Deploying and directing resources to accomplish the objectives
designated by the strategy (i.e.: hoselay, handline, retardant line, or
wet line).

Target

The area or object you want a retardant /water drop to cover.

TCAS

Traffic Collision Avoidance System, electronic aid that gives the
azimuth, distance, and relative altitude of transponder- equipped
aircraft in relation to the TCAS equipped aircraft.

TFR (91.137)

Temporary Flight Restriction. Airspace within which certain flight
restrictions apply.

Tie-In

To connect a retardant drop with a specified point (road, stream,
previous drop, etc.).

Traffic Pattern

The recommended flight path for aircraft arriving at and departing
from an airport.
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Term

Description

Traffic PatternBase

A flight path at right angles to the landing runway or target off its
approach end.

Traffic PatternCrosswind

A flight path at the right angles to the landing runway or target off its
upwind end.

Traffic Pattern Downwind

A flight path parallel to the landing runway or target in a direction
opposite to landing or drop direction.

Traffic Pattern - Final A flight path in the direction of, and prior to, the landing or drop area.
Traffic Pattern Upwind

A flight path parallel to the direction of the final before turning
crosswind.

UHF

Ultra High Frequency. Common to military aircraft. Incompatible
with VHF radio system. Operates in 300-3000 MHz range.

VHF

Very high frequency radio. The standard aircraft radio that all civil
and most military aircraft use to communicate with FAA facilities and
other aircraft.

VHF-AM

Amplitude modulation - Aircraft radio - ranges 118 MHz to 136.975
MHz. Used on wildland fire incidents for ground-to-air and air-to-air
communications.

VHF-FM

Frequency modulation radio, multi-agency radio commonly used for
dispatch, land-based mobile and airborne communications. Operates
in range of 138 MHz to 174 MHz.

Variable Flow Tank

Delivery system with multiple tanks or compartments controlled by an
electronic intervalometer control mechanism to open doors singly,
simultaneously, or multiple doors in an interval sequence.

Victor

Another way of referring to VHF-AM.

Virtual Fence

Landmark or feature utilized to maintain horizontal aircraft separation.

Waterway

Any body of water including lakes, rivers, streams, and ponds whether
or not they contain aquatic life.

Wingspan

The length of the airtankers wing span from tip to tip. Used to make
low-level ground track adjustments.
Note: Adjustments less than half a wingspan are given in feet.
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Abbreviations
Abbreviation

Description

AFMC

Air Force Mission Commander

ASM

Aerial Supervision Module

AFS

Alaska Fire Service

AMIS

Aviation Management Information System

AOA

Aircraft Operations Area

ATCO

Airtanker Coordinator (Leadplane)

ATF

Aerial Task Force

ATGS

Air Tactical Group Supervisor

ATP

Air Tactical Pilot

ATS

Air Tactical Supervisor

BIA

Bureau of Indian Affairs

BLM

Bureau of Land Management

CO

Contracting Officer

COR

Contracting Officers Representative

CWN

Call When Needed

DM

Departmental Manual (DOI)

DOI

Department of the Interior

ECC

Emergency Communication Center

FMP

Fire Management Plan

FSM

Forest Service Manual

FSH

Forest Service Handbook

GACC

Geographic Area Coordination Center

GPC

Gallons per 100 Sq. Feet (Retardant)

HIGE

Hover In Ground Effect

HOGE

Hover Out of Ground Effect

HLCO

Helicopter Coordinator

ICS

Incident Command System

IP

Initial Point

LPE

Leadplane Pilot Evaluator

MABM

MAFFS Airtanker Base Manager
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Abbreviation

Description

MAFFS

Modular Airborne Fire Fighting System

MOU

Memorandum of Understanding

NAO

National Aviation Office (BLM and USFS)

NICC

National Interagency Coordination Center

NIFC

National Interagency Fire Center

NPS

National Park Service

NWCG

National Wildfire Coordination Group

OAS

Office of Aviation Services

OFT

Operational Flight Training (Leadplane)

RAO

Regional Aviation Officer

RASM

Regional Aviation Safety Manager

ROSS

Resource Ordering and Status System

SAM

State Aviation Officer (BLM)

SEAT

Single-Engine Airtanker

SUA

Special Use Airspace

USDA

U.S. Department of Agriculture

USFWS

U.S. FWS
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1

Appendix A – Leadplane Phase Check Oral Questions

2
3
4

Phase 1
• What is the difference between an ATCO and a Leadplane Pilot, and how are these positions
identified in the ICS system?
• What is the role of an ATGS over a fire and how does this position interact with the
Leadplane Pilot?
• What is the role of an HLCO over a fire and how does this position interact with the
Leadplane Pilot?
• What is the role of an ASM over a fire?
• What is the role of an IC on a fire and how does this position interact with the
Leadplane Pilot?
• What is the primary role of the Leadplane Pilot?
• What is the difference between the terms, required and ordered, as they relate to incident
aerial supervision requirements?
• When is Leadplane required over a fire?
• When is an ATGS required over a fire?
• What is the purpose of the Leadplane Coach program?
• What are the PPE requirements while flying a Leadplane mission?
• How often are Leadplane Pilots required to attend recurrent flight and ground training?
• What is an FTA and how does it differ from a TFR?
• What is the standard procedure for entering and exiting the FTA for the Leadplane?
• At what altitude do you bring the tankers into the FTA? What factors might cause you to
adjust this altitude?
• You are flying over a fire near the north end of Lake Chelan in Washington. Plot the fire
location on a sectional. N 48 20 44 / W 120 43 14.
o What information should you look for on the sectional prior to arriving over the fire?
o Discuss the terrain around the fire and what conditions may exist over the fire.
o Discuss the airspace over the fire.
o What are some of your concerns about using retardant in this area?
o What other frequencies should you monitor?
• What are the different types of power lines you may encounter on a fire and can you drop
over or on power lines?
• What is the safest area to cross over a set of high-tension power lines?
• What is the minimum drop height for a large airtanker? What is the minimum drop height for
a SEAT? Why do we have a minimum drop height?
• Can you drop next to crews on the ground?
• Describe coverage levels and how they are used.
• Is a coverage level 4 from a constant flow tank the same as a coverage level 4 from a
doored tank?
• When would you brief an inbound tanker and what information would you give them?
• What is the purpose of a show-me run?
• Describe the information you would talk about with the airtanker on a show-me run.

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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1

•

2

•

3

•

4

•

5

•

6

•

7
8

•

9
10

•

11
12

•

13
14

•

15

•

16
17
18

Phase 2
• Discuss flight following policies and options when dispatched to an incident. How does this
differ in Alaska?
• What is the transponder code that is used for firefighting aircraft? Would you use that code
while enroute to and from the fire?
• Describe the differences between a variable flow, a constant flow, and a pressurized
tank system.
• List each operational airtanker type and identify its tank system.
• Describe the variations between SEAT tank systems and their coverage patterns.
• Discuss the individual strengths and weaknesses of SEATs and heavy airtankers while
building retardant line.
• Discuss the factors that might cause the coverage level on the ground to be different from the
coverage level selected by the pilot.
• How can you manage your radios and what should you be listening to?
• How would you change the way you manage your radios when you are dispatched
to California?
• What should you do while enroute to a fire?
• What information should you pass on when giving a fire size-up?
• Whom might you contact with a fire size-up?
• Name the locations of the large airtanker bases in each state.
• What is the difference between a temporary and a reload base?
• What is an example of a retardant and a suppressant and what are the differences?
• What is the difference between fugitive and non-fugitive retardant, and where might they
be used?
• What are some concerns with working helicopters and fixed-wing aircraft in the same area?
• What are some techniques in ensuring separation of helicopters and fixed-wing aircraft
working in the same area?
• If you are diverted to a different fire, what information do you need to get from dispatch?

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Describe ways you can join up with an airtanker.
During a join up who has responsibility for separation?
What should you do if you lost sight of an airtanker during the join up?
What do you do in the event of an overrun?
What is an IP and when would it be used?
Discuss mountain flying weather, terrain, and techniques.
What is the maximum angle of bank when exiting a run? Is there any time you can exceed
this bank angle?
At what point during the final approach to the drop area should you start to accelerate? When
should you start to clean up the aircraft?
What criteria should you use to evaluate a tankers drop? When should you give
this evaluation?
What are some possible distractions a Leadplane Pilot might incur while operating
over a fire?
What are some conditions that may warrant shutting down airtanker operations?
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1
2

•

3

•

4

•

5
6

•

7

•

8
9

•

10
11

•

12
13

•

14
15

•

16
17
18

•

19
20

•

21
22
23
24
25

•

26

•

27

•

28

•

29
30

•

31

•

32

•

33

•

34
35

•

36
37

•

38
39

•

40
41

•

42

•

43

•

What will be some of your concerns?
What should you do in the case of an aircraft accident or ground personnel accident?
Give some examples of anchor points and describe the use of them.
What is a tactical frequency and how is it used on a fire?
Describe natural firebreaks and how they are incorporated in the construction of
retardant line.
Discuss unique hazards associated with dropping over flat terrain.
Describe the air and ground resources needed to control a small fire with a high rate of
spread in grassy flat lands.
Describe the air and ground resources needed to control a small fire with a high rate of
spread in mountainous terrain with heavy timber.
You are on final approach for a retardant drop and you notice crews working in the drop area
that the ATGS said was clear. What do you do? What if a house was about to burn?
When on a base leg for a retardant drop, another tanker calls 12 miles out. What are you
going to tell the inbound tanker?
What is considered a standard pattern for the airtanker? When would you use a nonstandard pattern and what might be some of your or the tanker pilots concerns for using a
non-standard pattern?
You are on final approach for a retardant run when the airtanker pilot says that they have a
problem.
o What would you do?
o How can you help?
o Should you follow the airtanker back to the tanker base?
A drop is made and you see it is way off target. How would you discuss it with the airtanker
crew?
Identify some factors that influence when you would order relief.
Discuss how you would brief a relief Leadplane arriving over your fire.
What side of a fire line would you treat with retardant while supporting a burn out?
You are working a fire which has made a run up the slope and is approaching the ridgeline.
Where would you put the retardant?
What problems will you have when mixing retardant drops and water drops to build line?
Describe the difference between a simplex and a duplex frequency for the FM radio.
Where would you find information for a specific airtanker base?
What are the advantages or disadvantages of dropping retardant into the wind, with the wind,
or crosswind?
What are some of the difficulties and concerns when you fly a pattern that has a tail wind on
base?
What are some issues to be aware of during downwind drops in relation to groundspeed
climb gradient, etc.?
Discuss how the different airspace around an airport might influence your operations over a
fire.
Describe methods to maintain aircraft separation with a mix of airtankers over an incident.
How do you determine the minimum visibility and wind speed while over a fire?
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1
2

•

3
4

•

5
6
7

•

8
9

•

10
11

•

12

•

13

•

14
15

•

16
17
18
19

Phase 3
• You are over a fire with no ATGS and a media helicopter calls you wanting footage of the
fire. Do you allow them over the fire? If so, at what altitude will you bring them in? Do
they have the right to enter the FTA? Do they have the right to enter the TFR?
• You are over a fire with no ATGS and a law enforcement helicopter calls you wanting to
evaluate the fire. Do you allow them over the fire? If so, at what altitude will you bring
them in? Do they have the right to enter the FTA? Do they have the right to enter the TFR?
• Can GA aircraft come into an FTA or a TFR?
• What should be done if you have an intrusion in the TFR? What would you do differently if
there were no TFR in place?
• You are on final approach with the airtanker preparing to drop a load of retardant when a
ground crew calls and informs you that they are deploying their shelters and are about to be
burned over. What do you do?
• List the locations of tactical air resources, fixed-wing and helicopters, in your region.
• How do you order more air or ground resources on a fire with an ATGS on scene? With no
ATGS on scene? With no ATGS or ground resources?
• Describe a use of the Guard frequency when you are over a fire with other aviation resources.
• You, along with a jump ship and three airtankers are dispatched to a fire. You are the first
aircraft on scene. The jump ship is 3 minutes out and the airtankers are 5 minutes out.
Describe what you are going to do and how you are going to coordinate the air resources.
• You are working with an ATGS on a fire. The ATGS requests that you take over air tactical
duties while he goes in for fuel and lunch. Can you take over for the ATGS? If so, what
information do you need to get from him prior to his departure? Whom should you inform of
this transfer of duties? What liabilities are you taking on?
• What are some of the concerns with mixing large airtankers and SEATs into the same pattern
over a fire?
• What frequency should you monitor when you are flying near the Canadian border?
• Can a US Leadplane lead a Canadian airtanker in the US?
• Can a Canadian Bird Dog lead a US airtanker in the US?

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Describe the difference between a fixed tank and bucket on a helicopter. How will this affect
the type of dipsite they will need?
Discuss the tactics for a fire that is spotting out in front of the head. How would you change
your tactics if there were structures threatened?
You have lost communications with the ground but can still talk with the airtanker. No one
else in the air is having trouble communicating with the ground. Can you still make the
retardant drop as planned?
You are on final approach for a live retardant run when the frequency you are using for
airtanker operations suddenly becomes congested with other traffic. What should you do?
You notice a significant gap in the retardant load as it exits the airtanker. What could have
been the cause and how might it be solved?
What ways could you get a quick evaluation of the drop prior to flying back over the drop?
What is the difference between a level 1 and a level 2 SEAT?
What specific authorizations do you have after taking the certificate of waiver for the Grand
Canyon Park Special Flight Rules Area training?
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1

•

2
3

•

4
5

•

6

•

7

•

8
9

•

10
11
12

•

At what wind speed is it generally ineffective to drop retardant.
What is the Grant of Exemption 392? Describe the terms and conditions of this grant of
exemption.
What are the general differences between the flight crew duty day, and flight hour policy
phase 1, 2, and 3 restrictions?
Can an ATGS direct a MAFFS aircraft for a retardant drop?
When are Leadplane Pilots required to attend MAFFS training?
What are the cut off time parameters for large airtanker operations? How do the cut off times
differ for single-engine aircraft? How do the cut off times differ for aircraft in Alaska?
You have five airtankers over a fire and they are all released back to the tanker base due to
excessive wind over the fire. How should you release them back to the base? What factors
will you take into consideration?
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1

Appendix B – ATGS Refresher Training Exercise

2
3

The Goal of the ATGS refresher training exercise is to ensure the safety of aviation operations is
retained as it pertains to the ATGS position.

4

10

The ATGS will demonstrate the following fundamental ATGS skills:
• FTA entry
• Determine and assign FTA altitudes for incoming aircraft
• Initial aircraft briefings
• Maintain vertical and horizontal aircraft separation
• Communication with air and ground resources
• Situational awareness

11
12

An ATGS Final Evaluator utilizing the Aerial Supervision Mission Evaluation form will evaluate
this exercise.

13

Exercise Objective: Demonstrate Fundamental ATGS Skills Within 15 Minutes.

14
15

Exercise Elements and Role Players:
• IA fire with the following resources:
o On scene:
 IC
 One engine crew
 One hand crew
o Enroute:
 2 helicopters
 2 airtankers

5
6
7
8
9

16
17
18
19
20
21
22
23

o Dispatch

37

Exercise Sequence:
1. ATGS receives aircraft dispatch form with resource information and altimeter setting.
2. ATGS launches from home base and establishes contact with dispatch.
3. ATGS initiates FTA entry procedures 12 miles from incident.
4. ATGS arrives on scene, makes contact with IC and establishes objectives and priorities. Fire
elevation is indicated on sand table.
5. Enroute aircraft (airtankers and helicopters) check in at 12 miles.
6. ATGS provides initial briefing.
7. Aircraft arrive on scene; ATGS provides tactical briefing based on incident objectives.
8. ATGS coordinates helicopter work and retardant drops.
9. ATGS ensures line clearance during helicopter and airtanker operations.
10. ATGS solicits feedback from IC regarding helicopter and airtanker operations.
11. ATGS gives departure briefing or additional instructions to airtankers and helicopters.
12. End of exercise.

38

Exercise conclusion: ATGS and Evaluator debrief utilizing the Aerial Supervision

39

Mission Evaluation.

24
25
26
27
28
29
30
31
32
33
34
35
36
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1

Appendix C – Aerial Supervision Mission Checklist
Aircraft Mission Checklist
Aerial Supervision

2
3

Preflight
• Mission fuel
• Weather enroute/destination
• Resource order/mission brief
• Standard aircraft brief

Confirmed
Checked
Accomplished
Accomplished

After Takeoff/Enroute
• GPS
• Communication/radios
• Other aircraft on scene/enroute
• Level of supervision on scene
• Alternate airport(s)
• Time on station
• CRM 9re-evaluate above tasks)

Set
Confirmed/set
Confirmed
Confirmed
Confirmed
Determined /Re-evaluate*
Accomplished

20

Prior to FTA Entry
• Altimeter
• Pulse / landing lights
• Transponder

Set
On
ALT, Squawk1255 or assigned

21

*In the event of divert to a new incident, checklist items will be re-done.

4
5
6
7
8

9
10
11
12
13
14
15
16

17
18
19
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Appendix D – Fire Traffic Area Card
Fire Traffic Area (FTA) 09 Dec 2015
National Interagency Airspace: http://airspacecoordination.org

*** Clearance is required to enter the FTA ***
Initial Radio Contact: 12 nm on assigned air tactical frequency.
No Radio Contact: Hold a minimum of 7 nm from the incident.
Note: Airtanker maneuvering altitude determines minimum airtanker
and ATGS orbit altitudes. Assigned altitudes may be higher and
will be stated as MSL.

Note 1

1000’ min. separation between ATGS orbit and airtanker orbit altitude.

Note 2

500’ min. separation between airtanker orbit and maneuvering altitude.

Note 3

On arrival reduce speed to cross 7 nm at assigned altitude and 150 KIAS
or less.
* Helicopters: Fly assigned altitudes and routes.
* Media: Maintain VFR separation above highest incident aircraft or position and
altitude as assigned by controlling aircraft.
Air Guard
Air to Air
National Flight Following
Airtanker Base
As Assigned
168.650 Tone 110.9 TX and RX
As Assigned 168.625 Tx Tone 110.9

National Interagency Airspace: http://airspacecoordination.org
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Incident Airspace Reminders
FTA
•
•

The FTA is a communication protocol for firefighting agencies. It
does not pertain to other aircraft that have legal access granted by
the FAA within a specific TFR.
The FTA should not be confused with a TFR, which is a legal
restriction established by the Federal Aviation Administration to
restrict aviation traffic while the FTA is a communication tool
establishing protocol within firefighting agencies.
o Participating aircraft must adhere to TFR policies as
established by the FAA.
o For example, if the TFR boundary of a polygon exceeds the
12-mile initial contact ring, clearance will still be required in
order to enter the TFR.
o If the TFR boundary is within the 12-mile ring, proceed with
standard FTA communication procedures.

Temporary Flight Restriction (TFR) - All assigned/ordered aircraft must
obtain clearance into or the incident TFR by the on scene aerial supervision
or the official in charge of the on scene emergency response activities.
• A ROSS order or Aircraft Dispatch Form is not a clearance into
a TFR.
• Aircraft not assigned to the incident must stay clear of the TFR
unless communication is established with the controlling entity
(ATGS, ASM, Leadplane, etc.) and authorization is given to
enter/transit the TFR.
• The first responding aircraft, typically on extended attack incidents,
must have reasonable assurance that there are no other aircraft in
the TFR by making blind calls on the TFR frequency, other assigned
air-to-air frequencies, and double checking with ground personnel
(IC, OPS, or Helibase).
• There may be multiple aircraft operations areas within a TFR.
• Remember - Non-Incident aircraft may enter the TFR under the
following conditions:
o The aircraft is carrying law enforcement officials.
o The aircraft is on a flight plan and carrying properly
accredited news representatives.
o The aircraft is operating under the ATC approved IFR flight
plan.
o The operation is conducted directly to or from an airport
within the area, or is necessitated by the impracticability of
VFR flight above or around the area due to weather, or
terrain; notification is given to the Flight Service Station
(FSS) or ATC facility specified in the NOTAM to receive
advisories concerning disaster relief aircraft operations; and
the operation does not hamper or endanger relief activities
and is not conducted for observing the disaster.

Further Information: Interagency Aerial Supervision Guide (NFES 2544)
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1

Appendix E – Standard Briefing Scripts

2

Flight Following Script

3

The following information is required every time you initiate flight following with dispatch.

4

•

Call sign

5

•

Departure location

6

•

Number on board

7

•

Fuel on board (hours)

8

•

ETE

9

•

Destination

10

•

AFF confirmation

11

The transmission is as follows:

12

“Boise Dispatch, Air Attack 1SA on NFF.”

13

“1SA, Boise Dispatch.”

14
15

“Air Attack 1SA is off Boise, 2 on board, 4.5 hours fuel, 15 ETE to the Beaver
Incident, confirm AFF?”

16

“1SA, Boise dispatch copies and you’re positive AFF.”

17

“Air Attack 1SA copies.”

18

Key points

19

•

Always identify yourself as Air Attack, Recon, Jumper, Helicopter, etc.

20

•

Always state the frequency you are transmitting on.

21

FTA/TFR Calls in the Blind:

22

Calls in the blind Script

23

Receiving unit

24

Call sign

25

Location

26

Altitude

27

Intent

28

“Any traffic please advise.”

29

Frequency

30
31

Example-“Beaver fire traffic, Air attack 0DT, 12 miles to the south west, 6500, inbound, any
traffic please advise 122.925.”
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1

Script Standards

2
3
4
5
6

The following scripts are used to standardize communication procedures for aerial supervisors of
aircraft assigned to all hazard incidents. “Clearance” scripts are covered in the standardized
written format to ensure communications are understood. “Briefing” scripts are tailored by the
aerial supervisor to meet the needs of the incident and provide assigned resources with the best
information to increase effectiveness and safety.

7

Clearance to Enter:

8

Altimeter

9

Clearance altitude

10

Air attack altitude

11

Other aircraft and altitude

12

General Hazards

13
14
15

Example: “Tanker one-four, Altimeter two-nine-nine-two, cleared in three thousand five
hundred, Air Attack is four thousand five hundred, one helicopter at or below two thousand five
hundred, caution power lines and terrain.”

16

On Scene Briefing:

17

Orientation

18

Objective

19

•

Coverage level

20

•

Load portion

21

•

Exit Instructions

Specific Hazards

22
23
24
25

Example: “Tanker one-four do you have the structure? Objective is structure defense, V the
structure, coverage level eight, split load, exit left at or below three thousand, helicopters on the
right, caution power lines along the road.”

26

Clearance to Maneuver:

27

Cleared to Maneuver

28
29
30

•

Observe Pattern/Confirm Line
(CAL FIRE Tankers call out their respective leg patterns and expect positive recognition
by Air Attack)

31

Line is Clear

32

Cleared to Drop

33

Example: “Tanker one-four cleared to maneuver, line is clear, cleared to drop”
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1

Departure Briefing:

2

Turn out

3

Altitude

4

Drop evaluation

5

Instructions

6
7

Example: “Tanker one-four depart to the west, maintain three thousand until clear of FTA, on
target, load and return.”

8

Emergency:

9

Consider Load

10

Acknowledge/Maintain Visual

11

Communicate

12
13

Example: “Tanker one-four consider load, I have you in sight, copter five-zero-two hold
position, tanker traffic.” notify (other aircraft, IC, dispatch, tanker base)
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Appendix F – Aerial Supervision Forms
Form #

Form title

Form description

1

Annual Aerial Supervision Summary

Summarizes annual missions and hours then is sent
to the appropriate GACC ATGS Cadre member
annually.

2

IQCS Incident Experience Update

IQCS Responder Update form. Annual IQCS
experience record.

3

Aerial Supervision Mission Log

Individual mission log which also tracks cumulative
missions and flight hours, completed after each
mission.

4

Aerial Supervision Mission Evaluation
(ATGS/HLCO)

Utilized to evaluate individual aerial supervision
performance on evaluation flights, proficiency
exercises, or trainee missions.

5

ASM (ATP or ATS)
Competency Check

Utilized to document acceptable performance of
ASM Evaluators and Final Evaluators.

6

Aircraft Mission Checklist – Aerial
Supervision

Required enroute checklist for aerial supervision

7

Aerial Supervision Transition Checklist

Reference tool for aerial supervision transitions

8

Aerial Supervision Mission Organizer

Aerial supervision mission form which helps track and
organize important aerial supervision mission
information

9

IASG Revision Proposal

Form used to document proposed changes to the IASG.

10

ASM Mission Evaluation

Utilized to evaluate individual ATS/ATP on
evaluation flights, proficiency exercises, or trainee
missions.

11

ASM Evaluator Student Evaluation form

Provides “trainees” a feedback mechanism to
agency program managers and GACC Reps
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Annual Aerial Supervision Mission Summary
Aerial Supervisor: Fill out this form at the end of fire season and send it to your GACC ATGS Cadre
Member by 10/31.
ATGS Cadre Member: Sign this form and send it to your National Program Manager and THE ATGS’s
IQCS Manager and Certifying Official.
Aerial Supervisor Name:

GACC Cadre Member Name:

Phone #:
Fax #:
Email:
IQCS Manager Name:

Phone #:
Fax #:
Email:
Certifying Official Name:

Phone #:
Fax #:
Email:

Phone #:
Fax #:
Email:

Summary Year:

Missions:

Hours:

Note: BLM ATGS must document 5 missions/year to maintain currency. An ATGS mission consists of a flight on an
actual incident where coordination of airborne resources takes place. Each additional incident flown during a single
flight counts as an additional mission.

Aerial Supervisor Comments:

Aerial Supervisor Signature

GACC Cadre Member Comments:

GACC Cadre Member Signature

Aerial Supervision Log Book 2014
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(Note: this information is to be
used only for updating employee
records that are already
established in the IQCS)

IQCS Incident
Experience Update

EMPLOYEE SIGNATURE

DATE

SUPERVISOR

DATE

EMPLOYEE WILDLAND AND PRESCRIBED FIRE EXPERIENCE
Job
Code
(Incident
Position)
(EXAMPLE)

XXXX
(EXAMPLE)

XXXX(T)

Type of
Incident
(Event
Code)
W
RX

Incident
Arrival
Date
MM/DD/Y Y

State

07/21/00

NM

08/05/01

CA

Operational
Periods
(Shifts)

Management
Type or
Complexity
Level
(See Below)

19

ICS Management Types
TYPE A - national area command team assigned
TYPE 1 - national type 1 team assigned
TYPE 2 - regional type 2 team assigned
TYPE 3 - extended attack with multiple resources
TYPE 4 - initial attack
TYPE 5 - initial attack with very few resources

2

Fuel Type
(See
Below)

Fire Size
Class (See
Below)

Incident Order #
Incident Name (Resource Order)
Request #

1

T

G

NM-SNF-0304 FRED (C-1)

3

T

C

CA-SNF-0102 WILD (O-21)

Complexity
Levels
TYPE 1
TYPE 2
TYPE 3
(For Prescribed
Fires)

Fuel Type/ Model # (select
primary carrier code G-S)
G – Grass/1-3
B – Brush/4-7
T – Timber/8-10
S – slash/11-13

A
B
C
D
E
F
G

Fire Sizes (in acres)
.1 - .25
.26 - 9.9
10 - 99.9
100 - 299.9
300 - 999.9
1,000 - 4,999.9
5,000 +

Page 1 of 2
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Task Books
Initiated, But Not Completed
Event Code

Job Code

Example: W

Example:

FFT1

Initiated Date
Example:

MM/DD/YYYY

Initiated And Completed (1 column per Task Book)
Job Code, and Initiated Date

Job Code, and Initiated Date

Job Code, and Initiated Date

Final Evaluator

Final Evaluator

Title

Title

Home Unit

Home Unit

Phone Number

Phone Number

Certifier’s IQCS Empl ID

Certifier’s IQCS Empl ID

Title

Title

Home Unit

Home Unit

Phone Number

Phone Number

Certification Date

Certification Date

Example: W-FFT1 MM/DD/YYYY
Final Evaluator

Example: Last Name, First
Name, Middle Initial
Title

Example: Station Manager
Home Unit

Example: NMNPA, Northern
Pueblos Agency
Phone Number

Example: 801-354-5678
Certifier’s IQCS Empl ID (NOT SSN)

Example: This Person Must Be
In The IQCS Data Base
Title

Example: District FMO
Home Unit

Example: ORWSA, Warm
Springs Agency
Phone Number

Example: 801-456-9875
Certification Date

Example: MM/DD/YYYY
Page 2 of 2
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Aerial Supervision Mission Log
Date:

Fire Name:

Location:

Fire Code:

Pilot:

Aircraft N#:
Resources

Type

ID

Description of Events

ASM
Leadplane

Large Airtankers

SEATS

Helicopters

Jumpships

Media

Other

Incident Complexity Level (1-5):
Geographic Area (GACC):
Agency:
Missions to Date:
Flight Time to Date:
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Aerial Supervision Mission Evaluation (ATGS/HLCO)
Name:
Trainee:
Y
N
Incident Name:
Incident Location:
Incident Complexity:
____Type 1 _____Type 2 _____Type 3

Date:
Evaluation Flight: Y

_____Initial Attack

Airspace Complexity Elements: ____ TFR
# of Aircraft Assigned
_____ Helicopters
Evaluation Elements (see below):
1 2
Pre -Mission Procedures
En Route Procedures/Communication
FTA Entry
Determine FTA Altitudes
Determine Hazards
Confirm Objectives and Priorities
Initial Briefing
Tactical Briefing/Target Description
Line Clearance (AC and Ground)
Departure Briefing
Separation (vertical, horizontal)

N

# Missions this Incident:
Total Missions to Date (logbook):
FT This Mission:
Total FT to Date (logbook):
Prescribed Fire ____Other (all risk)

____ WUI ____ MOA/SUA ____ ATC
_____ Airtankers
_____ Lead/ASM/HLCO

3

4

N/

_____ Other

Remarks

Transition Routes
IP/Holding Areas
Checkpoints/Fences
Helicopter Routes
Coordination with Ground Personnel
Provide Fire information/Sizeup
Recommend Strategies/Tactics
Provide Safety Oversight
Coordination with Dispatch
Emergencies (Aircraft, Medevac, IWI)
Post Mission (debrief, log, payment
Safety
Span of Control Mitigation
Situational Awareness
Risk Management
CRM (Info/task sharing w/pilot)
FW/RW Mission Prioritization
Aerial Supervision Transition Briefing
Frequency Management
Brevity
Focus Areas – Next Mission:
Evaluation Flight Result:
Instructor/Check Airman:
Trainee/ATGS:

Evaluation Elements
4
None
3

Minor

2

Moderate

1
NA

____Pass

____Fail
Date:
Date:

No assistance required or deficiency noted.
Non-Critical deviations are noted, but the outcome of the event/objective was never in doubt.

Coaching was required and the outcome of the event/objective was in doubt.
Frequent coaching was required. The outcome of the event was in doubt and safety was
Significant
compromised or the individual failed to accomplish the critical task.
Task/procedure not applicable to this mission.

Evaluation Requirements: Six elements (bold text and shading) have been identified as mission critical and require a rating of
4 in order to pass the evaluation flight. All other elements require a minimum rating of 3 in order to pass the evaluation flight.
Scores of 1 or 2 require remarks.
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ASM Evaluator/Final Evaluator
Name:
Trainee:

Crewmembers:
ATP:

Date:
Y

AC Type/FT:

N

Incident Name:

ATS:
Crew Position:

Incident Location:

Type Check:
Evaluator

ATS ATP

Final Evaluator

Incident Complexity:
____Type 1 _____Type 2 _____Type 3 _____Initial Attack _____Prescribed Fire ____Other (all risk) ___Sim
Airspace Complexity Elements: ____ TFR ____ WUI ____ MOA/SUA ____ ATC ____Zoned fire
# of Aircraft Assigned

_____ Helicopters

Evaluation Elements (see below):

_____ Airtankers

_____ Lead/ASM/HLCO

1 2 3 4 N/

_____ Other

Remarks

Pre mission
Knowledge of policy and procedures
Pre mission intent briefing
Aircraft setup

Mission
Areas of focus
Evaluation of verbal communications
Evaluation of non-verbal communications
In-flight documentation methods
Evaluation of CRM
Evaluation of risk management procedures

Post mission
Utilization of ASM Evaluation form
Review of mission
Debriefing methods and techniques
Recommendation:
Based on an evaluation conducted by ________________________________on __/___/____
during flight operations on the ____________________________incident I am recommending
______________________________________________ for certification as an ATS/ATP (circle one)
Evaluator/Final Evaluator (circle one).
Final Evaluation Flight Result:

____Pass

____Fail

Final Evaluator Name:

Signature:

Date:

ATS/ATP E/FE Trainee Name:

Signature:

Date:

Evaluation Elements
4
3
2
1
NA

None
Minor
Moderate

No assistance required or deficiency noted.
Non-Critical deviations are noted, but the outcome of the event/objective was never in doubt.
Coaching was required and the outcome of the event/objective was in doubt.
Frequent coaching was required. The outcome of the event was in doubt and safety was
Severe
compromised or the individual failed to accomplish the critical task.
Task/procedure not applicable to this mission.
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Aircraft Mission Checklist Aerial Supervision

1
2

Pre-Flight

3

•

4

•

5

•

6

•

7

•

9

•

10

•

11

•

12

•

13

•

14

•

GPS
Communication/radios
Other aircraft on scene/enroute
Level of supervision on scene
Alternate airport(s)
Time on station
Crew brief

Set
Confirmed/set
Confirmed
Confirmed
Confirmed
Determined /Re evaluate*
Accomplished

Prior to FTA Entry

16

•

17

•

18

•

19

Confirmed
Checked
Accomplished
Accomplished

After Takeoff/Enroute

8

15

Mission fuel
Weather enroute/destination
Resource order/mission brief
Standard aircraft brief

Altimeter
Pulse / landing lights
Transponder

Set
On
ALT/Squawk 1255 or assigned code

* In the event of divert to a new incident, repeat checklist.

IASG 2017 Appendix F –Aerial Supervision Forms

Page 170

Aerial Supervision Transition Checklist
General Information
Confirm all radio
frequencies
Priorities (objectives)
Hazards and mitigations
Aircraft Information
Airspace setup (stack
altitudes)
Aircraft assigned
Location and mission of
airtankers
Location and mission of other
aerial supervision
Location and mission of
helicopters
Location and mission of other
aircraft
Planned fixed or rotor missions
Reload base locations
Helibase/helispot locations
Dipsite locations
Fuel and flight hours status of
helicopters
Pumpkin time
Ground Information
Ground contacts
Division breaks
Landmarks
Other:
Next aerial supervision transition time
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Aerial Supervision Mission Organizer
Time off: Time on:

Date:
Fire Name:

Fire #:

Latitude:

Longitude:

Descriptive Location:
Contacts

Altimeter

IC:

Air Attack:

ft

Ops:

Lead/ASM:

ft

Tankers:

ft

Frequencies
Dispatch:
A/G:

ID

ETA

# Drops

Tac:
FW Vic:
RW Vic:

Helicopters:
ID

ft
ETA

# Drops

Target Location:
Coverage Level:
Hazards:
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IASG Revision Proposal
Revisions to the Interagency Aerial Supervision Guide are due by October 1. Please use this
form to submit revision proposals. Submit this form to the appropriate Aerial Supervision
Cadre (Lead, ASM, HLCO, or ATGS) Chairperson or the appropriate Agency Aerial Supervision
Program Manager.
Chapter:
Page #:
Section Title:
Existing Text:

Proposed Text:

Comments:

Submitted By:

Position:

Date:

Aerial Supervision
Qualifications:
Phone #:

Email:
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ASM Mission Evaluation
Name:

Date:
Training:
Continued Recurrent Refresher Initial
Trainee:
Y
N
AC Type/FT:
Incident Name:
Crew Position: ATS ATP
Incident Location:
Type Check:
ATS ATP
Incident Complexity:
____Type 1 _____Type 2 _____Type 3 _____Initial Attack _____Prescribed Fire ____Other (all risk):
Airspace Complexity Elements: ____ TFR ____ WUI ____ MOA/SUA ____ ATC ____Zoned fire
# of Aircraft Assigned _____ Helicopters _____ Airtankers _____ Lead/ASM/HLCO
_____ Other
Evaluation Elements (see below):
1 2 3 4 N/
Remarks

Pre-flight
Crew Brief *
AC and Radio Setup
Preparation/Organization
Fire Order Information

General Flight
Knowledge of Checklists *
Aircraft Instrument Knowledge
Procedures

Enroute/FTA Entry
Use of Time/Situational Awareness
FTA Clearance *
Radio Communications and Use

Tactics/Objectives
Approaching the Incident
Tactical In-briefing *
Hazard Identification *
Risk Analysis/Risk Mitigation *
Task Management *
Drop Evaluation

Tactics (low level)
Personnel Location/Line Clearance *
Routing /Sequencing *
Situational Awareness *
Communications *

CRM
Teamwork *
Judgment *
Verbal/Non-verbal Skills *
Emergency Procedures

Other
Focus Areas – Next Mission:
1.
2.
3.
Evaluator/Final Evaluator Name:
ATS/ATP Trainee Name:

Signature:
Signature:

Date:
Date:

Evaluation Elements
4
None
3
Minor
2
Moderate
1
NA
*

No assistance required or deficiency noted.
Non-Critical deviations are noted, but the outcome of the event/objective was never in doubt.
Coaching was required and the outcome of the event/objective was in doubt.
Frequent coaching was required. The outcome of the event was in doubt and safety was
Severe
compromised or the individual failed to accomplish the critical task.
Task/procedure not applicable to this mission.
Shaded elements with an * are critical elements and must be checked with a 4 to pass a final evaluation
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Aerial Supervision Evaluator Evaluation
Trainee Name:
Evaluator Name:
Geographic Area:
Missions to date:

Date:
AC Type/FT:

T
r
a

Did the Evaluator discuss instructional methodology and utilize the appropriate methods for your learning style?
YES-NO (if no, please explain):

Rate the Evaluators knowledge of Aerial Supervision Policy and Training regulations, please explain:

Did you receive an appropriate and documented debriefing after each mission? YES-NO (if no, please explain):

Were you given opportunities to provide feedback during the debriefing process? YES-NO (if no, please explain):

Did you receive appropriate focal points for your next training mission? YES-NO (if no, please explain):

Rate your overall satisfaction with the quality of instruction you received during your training assignment, please
explain:

Other Comments:
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User Notes

IASG 2017 Notes
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User Notes:
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User Notes:
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User Notes:
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The Interagency Aerial Supervision Guide is developed and maintained by the Interagency Aerial
Supervision Subcommittee, an entity of the NWCG.
Previous editions: 2016, 2014, 2013, 2011.
While they may still contain current or useful information, previous editions are obsolete. The user of this
information is responsible for confirming that they have the most up-to-date version. NWCG is the sole
source for the publication.
This publication is available electronically at https://www.nwcg.gov/publications/505.
Printed copies of this guide may be ordered from the Great Basin Cache at the National Interagency Fire
Center in Boise, Idaho. Refer to the annual NFES Catalog Part 2: Publications and find ordering
procedures at https://www.nwcg.gov/catalogs-ordering-quicklinks.
IASS will review and publish the IASG on a 3-year cycle, with a change option annually. The Aerial
Supervision Logbook will be reviewed and published on a 3-year cycle.
Change recommendations shall be submitted to the appropriate agency program manager assigned
membership to the IASS. The Revision Proposal Form is available at
https://www.nwcg.gov/publications/505.
Publications and training materials produced by NWCG are in the public domain. Use of public domain
information, including copying, is permitted. Use of NWCG information within another document is
permitted if NWCG information is accurately credited to NWCG. The NWCG logo may not be used
except on NWCG authorized information. “National Wildfire Coordinating Group,” “NWCG,” and the
NWCG logo are trademarks of NWCG.
The use of trade, firm, or corporation names or trademarks in NWCG products is solely for the
information and convenience of the reader and does not constitute endorsement by NWCG or its member
agencies or any product or service to the exclusion of others that may be suitable.
IASG 2017 Publication Information
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EXHIBIT 8
to January 29, 2020
FAA Comments

Federal Aviation
Administration

Memorandum
Date:

December 18, 2017

To:

All Regional Airports Division Managers

From:

Khalil E. Kodsi, P.E. PMP, Manager, Airport Engineering Division, AAS-100

Subject:

INFORMATION: Engineering Brief No. 98, Infrared Specifications for
Aviation Obstruction Light Compatibility with Night Vision Goggles (NVGs)

This Engineering Brief (EB) 98 provides information about the interaction of Light
Emitting Diodes (LEDs) used in obstruction lighting fixtures with Night Vision Imaging
Systems (NVIS) on board both rotary and fixed-wing aircraft. In addition, this
engineering brief proposes performance specifications for infrared (IR) emitters to be
added to or used in conjunction with LED L-810, L-864 and L-885 obstruction light
fixtures to ensure compatibility with Night Vision Goggles (NVGs) with a Class B filter.
Attachment.

FAA
Airports

ENGINEERING BRIEF NO. 98

Infrared Specifications for Aviation Obstruction Light
Compatibility with Night Vision Goggles (NVGs)
1.0. Purpose.
This Engineering Brief (EB) 98 provides information about the interaction of Light Emitting Diodes
(LEDs) used in obstruction lighting fixtures with Night Vision Imaging Systems (NVIS) on board both
rotary and fixed-wing aircraft. In addition, this engineering brief provides performance specifications for
infrared (IR) emitters to be added to or used in conjunction with LED L-810, L-864 and L-885
obstruction light fixtures to ensure compatibility with Night Vision Goggles (NVGs) with a Class B filter.
These changes are necessary in order to address the concern that certain LED obstruction lighting systems
fall outside the combined visible and near-infrared spectrum of NVGs with a Class B filter.
2.0. Background.
The use of NVGs is increasing in civilian aviation to conduct search-and-rescue, emergency medical
transport, and other flight operations. The use of NVIS can function to increase pilot situational
awareness. However, the Federal Aviation Administration (FAA) has found that with the gradual
replacement of incandescent obstruction light fixtures with LED light fixtures, some pilots using NVGs
are unable to acquire red-colored LED obstruction lights due to the light generated being outside of the
combined visible and near-infrared spectrum of NVGs with objective lens filters.
NVIS definition: A night vision imaging system is an optical instrument that allows images to be
produced in levels of light approaching total darkness. NVGs constitute one component of a NVIS. NVGs
in aviation are designed to be used for flying at night, primarily during Visual Meteorological Conditions
(VMC). They are mounted in a binocular form on a pilot’s helmet. The term usually refers to a complete
unit, including an image intensifier tube, a protective water-resistant housing, and mounting system.
The potential problem:
Pilots using NVIS equipment that filter the adverse effects of cockpit lighting might not be able to see
LED-based obstruction lighting. The preceding could result in a safety hazard to both the pilot and ground
personnel. NVGs function by amplifying ambient light, allowing the pilot to better see terrain and other
potential hazards in dark or overcast conditions. NVGs help pilots maintain spatial orientation and general
situational
awareness.
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LED-based lighting has largely replaced incandescent technology for red (and some white) obstruction
lighting because of its reduced maintenance requirements and extended service life. Traditionally, NVIS
systems were built to detect the high short wave IR emission of incandescent-based lights – this facilitated
easy detection despite the presence of filters for the aircraft cockpit/avionics lighting. This is no longer
true with LEDs which have little IR emission. In addition, LEDs have a relatively narrow band of
spectral emission. The same cockpit lighting filters used to block red emission from the cockpit lighting
may prevent the pilot from seeing LED obstruction and aviation ground lighting.
3.0. Application.
The Federal Aviation Administration (FAA) requires that the guidance in this EB be used with the other
applicable documents listed in Section 6.
4.0. Description.
This EB describes the interaction of LEDs used in obstruction lighting fixtures with NVIS and provides
specifications to facilitate the addition of IR emitters to L-810, L-864 and L-885 LED-based obstruction
lights in order to ensure compatibility with NVIS.
5.0. Effective Date.
This EB will be effective after signature by the Manager of FAA Airport Engineering Division, AAS-100.
6.0 Applicable Documents.
a. Federal Aviation Administration (FAA)
AC 150/5345-43, Specification for Obstruction Lighting Equipment
AC 70/7460-1, Obstruction Marking and Lighting
7.0. Current Obstruction Lighting Standards and NVG Spectrum Requirements
The FAA currently has in place standards and recommended practices for the marking and lighting of
obstructions. Generally, obstructions include structures with heights of 200 ft. above ground level (AGL)
or greater, and structures on, or in the vicinity of airports.
7.1 L-810, L-864 and L-885 Obstruction Lighting Fixtures
Aviation red obstruction lights are used to increase conspicuity of obstructions during nighttime. The red
obstruction light system is composed of flashing omnidirectional lights (L-864 and L-885) and/or steadyburning or flashing (L-810) lights. Recommendations on lighting structures can vary, depending on
terrain features, weather patterns, geographic location, and number of structures. Specific guidance and
installation criteria for obstruction lighting equipment are found in AC 70/7460-1, Obstruction Marking
and Lighting.
AC 70/7460-1 recommends obstruction avoidance safety margins:
“A pilot in an aircraft flying at a speed of 165 kt (190 mph/306 kph) or less should be able to see
obstruction lights in sufficient time to avoid the structure by at least 2,000 feet (610 m) horizontally under
all conditions of operation, provided the pilot is operating in accordance with 14 CFR Part 91. Pilots
operating 250 kt (288 mph/463 kph) aircraft should be able to see the obstruction lights unless the
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weather deteriorates to 1 statute mile (1.6 km) visibility at night, during which time period 2,000 candelas
enables the light to be seen at 1.2 statute miles (SM) (1.9 km)”.
AC 70/7460-1 notes that the 2,000-foot avoidance distance was intended to protect aircraft from collision
with guy wires utilized on 2,000-foot structures:
“The guy wires at a 45-degree angle would be at a distance of 1,500 feet from the structure at a 500-foot
elevation. Since the aircraft is to be 500 feet clear of obstacles (the guy wire), the distance of avoidance
from the structure is 1,500 + 500 = 2,000 feet.”

Figure 1. Illustration of Acquisition Distance Calculation
The acquisition and avoidance distances of pilots using NVG with LED based obstruction lights with an
IR emitter should meet or exceed the nighttime acquisition distances of pilots without the aid of NVG. A
L-810 fixture with an IR emitter should be acquired at a minimum distance of 1.4 SM and a L-864/L-885
fixture should be acquired at a minimum distance of 3.1 SM.
7.2 NVG Operation
The use of NVGs enables a pilot to improve his/her situational awareness during nighttime VMC. NVGs
function by amplifying ambient light through a process of image intensification. Using NVGs in dark
conditions, pilots can see the terrain and perform flight operations.
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Figure 2. Example of View from NVG
NVGs consist of three main components: the eyepiece lenses, the objective lenses, and the image
intensifier tubes, as shown in figure 3. The design and configuration of these components determine the
overall performance of the NVGs. The image intensifier tubes generally are the most critical component
determining image clarity, though the eyepiece and objective lenses can also affect performance.

Figure 3. NVG Image Intensifier and Optical Components
Current NVGs are sensitive to light with wavelengths between approximately 450 nanometers (nm) and
920 nm. This range overlaps the visible spectrum of light (approximately 390 nm to 700 nm). If the
visible light in the cockpit is not effectively filtered by the NVGs, the automatic gain control of the NVGs
will be activated and will potentially reduce the visual acuity of the pilot.
As a result, filters are installed on the objective lenses of the NVGs. NVG filters currently in use include
Class A, Class B, and Class C. Class A filters restrict wavelengths below 625 nm from being viewed by
the NVG, allowing the use of blue, green, and yellow lighting to be used in the cockpit. Class B filters
restrict lighting with wavelengths below 665 nm from being viewed by NVG, allowing the use of some
red lighting in cockpit displays. Class C filters, also known as “leaky green” filters, also restrict light
wavelengths below 665 nm, with the exception of a limited amount of green for a heads up display.
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Class A NVG filters can view colors with wavelengths 625 nm and above, and Class B filters can view
colors with wavelengths of 665 nm and above. However, because red LED obstruction lights have a
limited emission range (approximately 620 nm to 645 nm) as shown in Figure 4, some red LEDs may
have limited visibility using Class A filters and no visibility using Class B filters.

Figure 4. Visibility of LED Colors with NVG
8.0 Proposed Infrared Specifications for LED Obstruction Lights
In order to be NVG compatible, LED-based L-810, L-864 and L-885 obstruction light fixtures must
include IR emitters or be used in conjunction with a standalone IR emitter. The IR emitters are to be on
whenever the visible light is energized and off whenever the visible light is de-energized. IR
specifications are stated below to resolve the issues precluding the acquisition of LED obstruction light
fixtures by pilots using NVGs with a Class B filter.
8.1 Output Wavelength
The nominal IR output wavelength is 800-900 nm. This range coincides with the nominal spectral
response range of NVGs, ensuring the fixtures will be visible by all current NVGs regardless of the class
of objective lens filter used.
8.2 Beam Width
For LED-based L-810, L-864 and L-885 light fixtures, the vertical radiometric requirements of the IR
radiation are to be identical to the existing FAA requirements in AC 150/5345-43 for the photometric
beam width and distribution of the visible light. Therefore, the vertical beam width of IR emitters
included in a LED-based L-810 light fixture or used in conjunction with a LED-based L-810 light fixture
is minimum 10°, centered between +4 and +20°. The vertical beam width of IR emitters included in a
LED-based L-864 and L-885 fixture or used in conjunction with a LED-based L-864 and L-885 light
fixture is minimum 3°. The horizontal beam width is 360° unobstructed. The IR emissions must mimic
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both pulse width/duration of visible light so pilots do not experience a visual disparity when looking
through and under the NVG.
8.3 Minimum IR Radiant Intensity
For wavelengths from 800 to 900 nm, the minimum radiant intensity for IR emitters included in LEDbased L-810 light fixtures or for standalone IR emitters to be used in conjunction with LED-based L-810
light fixtures is 4 milliwatts per steradian (mW/sr) [0.004 W/sr]. The minimum radiant intensity for IR
emitters included in LED-based L-864 and L-885 light fixtures or for standalone IR emitters to be used in
conjunction with LED-based L-864 and L-885 light fixtures is 246 milliwatts per steradian (mW/sr)
[0.246 W/sr].

The minimum IR radiant intensities for LED-based L-810, L-864 and L-885 light fixtures are based on
the minimum acquisition distances for nighttime VMC stated in AC 70/7460-1 (1.4 SM for the L-810 and
3.1 SM for the L-864/L-885). These distances are necessary to provide pilots with adequate time to see
the obstruction and take evasive action to avoid coming within 2,000 ft. of an obstruction.
Note: In the event of a failure of the IR emitter, the visible light must be de-energized and an alarm signal
must be generated to provide indication of the failure. The IR emitter must be monitored in accordance
with the monitoring requirements for FLASH/FAIL status of L-864, L-810 and L-885 visible light units
in AC 150/5345-43.

Appendix I: Infrared Specifications for LED L-810, L-864 and L-885 LED Obstruction Lights

IR
Wavelength
(nominal)

Applicability

IR Vertical Beam
Width

IR Radiant Intensity

L-810 (L)

≥10°*

Minimum: 4 mW/sr

L-864 (L) and L-885 (L)

≥3°

Minimum: 246 mW/sr

800-900 nm

* The center of the vertical beam spread should be between +4 and +20 degrees.
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3/9/2020

Mail - Hall, Harold - Outlook

[EXTERNAL] Campo Wind FEIS
Barbara Kennerly <barbarakennerly@att.net>
Fri 3/6/2020 2:55 PM
To: Hall, Harold <Harold.Hall@bia.gov>

Dear Mr. Hall:
I oppose Terra-Gen’s Boulder Brush Facilities,
Campo Wind and Torrey Wind projects proposed
for the Campo Reservation due to the significant
adverse and disproportionate impacts to people,
quality of life and economic well being, public
health and safety, community character, wildlife,
pets, visual, biological, cultural, groundwater,
and other resources and sensitive receptors. The
community of Boulevard had migrating birds. The
migration has stopped.
If the Campo Indian Reservation:
1] fails to
renew its lease [ EMPHASIS ADDED ] with the
Lessee;
2] Lessee declares Bankruptcy;
3]
the Campo Tribal leadership changes;
4]
strife arises on the Campo Reservation;
5]
or, litigation breaks out, the Campo Reservation
will be left with a hazardous, dangerous and ugly
situation. Once this beautiful terrain is torn up
and built upon, it will be many decades, if ever,
that this land can return to its present state.
I am especially concerned about the fires that
could break out due to these projects, the danger
to the public along with the danger to firefighters
on the ground as well as in the air - helicopters
tangling in the wires, miscommunications due
https://outlook.office365.com/mail/inbox/id/AAQkADEwZmQ4NWY5LWZhMjEtNGFiNi05OTY4LTI3N2VkODk4MGJmZAAQAP6COVZVh8REgQx52JoL…
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to electromagnetic interference, inaccessibility
and so on. There are additional dangers
concerning low flying military, Border Patrol, law
enforcement including CHP helicopters patrolling
Interstate 8 and rescue aircraft due to the height
and enormity of this project.
Respectfully submitted,
Barbara G Kennerly
39570 Manzanita Dulce Road
Boulevard, California 91905-9652
Please acknowledge receipt of this e-mail. Thank
you.
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