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Appendix C. Habitat Assessment and Reporting Details

Habitat Assessment Data Collection and Reporting

Current scientific literature indicates that it would be most effective to gather the data in the
manner described below when conducting project scoping, conducting a habitat assessment
site visit and preparing a habitat assessment report:

1. Conduct at least one visit covering the entire potential project/activity area including areas
that will be directly or indirectly impacted by the project. Survey adjoining areas within
150 m (Thomsen 1971, Martin 1973), or more where direct or indirect effects could
potentially extend offsite. If lawful access cannot be achieved to adjacent areas, surveys
can be performed with a spotting scope or other methods.

2. Prior to the site visit, compile relevant biological information for the site and surrounding
area to provide a local and regional context.

3. Check all available sources for burrowing owl occurrence information regionally prior to a
field inspection. The CNDDB and BIOS (see References cited) may be consulted for
known occurrences of burrowing owls. Other sources of information include, but are not
limited to, the Proceedings of the California Burrowing Owl Symposium (Barclay et al.
2007), county bird atlas projects, Breeding Bird Survey records, eBIRD (http://ebird.org),
Gervais et al. (2008), local reports or experts, museum records, and other site-specific
relevant information.

4. ldentify vegetation and habitat types potentially supporting burrowing owls in the project
area and vicinity.

5. Record and report on the following information:

a. A full description of the proposed project, including but not limited to, expected work
periods, daily work schedules, equipment used, activities performed (such as drilling,
construction, excavation, etc.) and whether the expected activities will vary in location
or intensity over the project's timeline;

b. A regional setting map, showing the general project location relative to major roads
and other recognizable features;

c. A detailed map (preferably a USGS topo 7.5 quad base map) of the site and proposed
project, including the footprint of proposed land andf/or vegetation-altering activities,
base map source, identifying topography, landscape features, a north arrow, bar scale,
and legend;

d. A written description of the biological setting, including location (Section, Township,
Range, baseline and meridian), acreage, topography, soils, geographic and hydrologic
characteristics, land use and management history on and adjoining the site (i.e.,
whether it is urban, semi-urban or rural;, whether there is any evidence of past or
current livestock grazing, mowing, disking, or other vegetation management activities);

e. An analysis of any relevant, historical information concerning burrowing owl use or
occupancy (breeding, foraging, over-wintering) on site or in the assessment area;

f. Vegetation type and structure (using Sawyer et al. 2009), vegetation height, habitat
types and features in the surrounding area plus a reasonably sized (as supported with
logical justification) assessment area; (Note: use caution in discounting habitat based
on grass height as it can be a temporary condition variable by season and conditions
(such as current grazing regime) or may be distributed as a mosaic).
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g. The presence of burrowing owl individuals or pairs or sign (see Appendix B),

h. The presence of suitable burrows and/or burrow surrogates (>11 cm in diameter
(height and width) and >150 cm in depth) (Johnson et al. 2010), regardless of a lack of
any burrowing owl sign and/or burrow surrogates; and burrowing owls and/or their sign
that have recently or historically (within the last 3 years) been identified on or adjacent

to the site.
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Appendix D. Breeding and Non-breeding Season Surveys and
Reports

Current scientific literature indicates that it is most effective to conduct breeding and non-
breeding season surveys and report in the manner that follows:

Breeding Season Surveys

Number of visits and timing. Conduct 4 survey visits: 1) at least one site visit between 15
February and 15 April, and 2) a minimum of three survey visits, at least three weeks apart,
between 15 April and 15 July, with at least one visit after 15 June. Note: many burrowing owl
migrants are still present in southwestern California during mid-March, therefore, exercise
caution in assuming breeding occupancy early in the breeding season.

Survey method. Rosenberg et al. (2007) confirmed walking line transects were most
effective in smaller habitat patches. Conduct surveys in all portions of the project site that
were identified in the Habitat Assessment and fit the description of habitat in Appendix A.
Conduct surveys by walking straight-line transects spaced 7 m to 20 m apart, adjusting for
vegetation height and density (Rosenberg et al. 2007). At the start of each transect and, at
least, every 100 m, scan the entire visible project area for burrowing owls using binoculars.
During walking surveys, record all potential burrows used by burrowing owls as determined
by the presence of one or more burrowing owls, pellets, prey remains, whitewash, or
decoration. Some burrowing owls may be detected by their calls, so observers should also
listen for burrowing owls while conducting the survey.

Care should be taken to minimize disturbance near occupied burrows during all seasons and
not to “flush” burrowing owls especially if predators are present to reduce any potential for
needless energy expenditure or burrowing owl mortality. Burrowing owls may flush if
approached by pedestrians within 50 m (Conway et al. 2003). If raptors or other predators
are present that may suppress burrowing owl activity, return at another time or later date for a
follow-up survey.

Check all burrowing owls detected for bands and/or color bands and report band
combinations to the Bird Banding Laboratory (BBL). Some site-specific variations to survey
methods discussed below may be developed in coordination with species experts and
Department staff.

Weather conditions. Poor weather may affect the surveyor's ability to detect burrowing owls,
therefore, avoid conducting surveys when wind speed is =20 km/hr, and there is precipitation
or dense fog. Surveys have greater detection probability if conducted when ambient
temperatures are >20° C, <12 km/hr winds, and cloud cover is <75% (Conway et al. 2008).

Time of day. Daily timing of surveys varies according to the literature, latitude, and survey
method. However, surveys between morning civil twilight and 10:00 AM and two hours
before sunset until evening civil twilight provide the highest detection probabilities (Barclay
pers. comm. 2012, Conway et al. 2008).
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Alternate methods. If the project site is large enough to warrant an alternate method, consult
current literature for generally accepted survey methods and consult with the Department on
the proposed survey approach.

Additional breeding season site visits. Additional breeding season site visits may be
necessary, especially if non-breeding season exclusion methods are contemplated. Detailed
information, such as approximate home ranges of each individual or of family units, as well as
foraging areas as related to the proposed project, will be important to document for
evaluating impacts, planning avoidance measure implementation and for mitigation measure
performance monitoring.

Adverse conditions may prevent investigators from determining presence or occupancy.
Disease, predation, drought, high rainfall or site disturbance may preclude presence of
burrowing owls in any given year. Any such conditions should be identified and discussed in
the survey report. Visits to the site in more than one year may increase the likelihood of
detection. Also, visits to adjacent known occupied habitat may help determine appropriate
survey timing.

Given the high site fidelity shown by burrowing owls (see Appendix A, Importance of
burrows), conducting surveys over several years may be necessary when project activities
are ongoing, occur annually, or start and stop seasonally. (See Negative surveys).

Non-breeding Season Surveys

If conducting non-breeding season surveys, follow the methods described above for breeding
season surveys, but conduct at least four (4) visits, spread evenly, throughout the non-
breeding season. Burrowing owl experts and local Department staff are available to assist
with interpreting results.

Negative Surveys

Adverse conditions may prevent investigators from documenting presence or occupancy.
Disease, predation, drought, high rainfall or site disturbance may preclude presence of
burrowing owl in any given year. Discuss such conditions in the Survey Report. Visits to the
site in more than one year increase the likelihood of detection and failure to locate burrowing
owls during one field season does not constitute evidence that the site is no longer occupied,
particularly if adverse conditions influenced the survey results. Visits to other nearby known
occupied sites can affirm whether the survey timing is appropriate.

Take Avoidance Surveys

Field experience from 1995 to present supports the conclusion that it would be effective to
complete an initial take avoidance survey no less than 14 days prior to initiating ground
disturbance activities using the recommended methods described in the Detection Surveys
section above. |Implementation of avoidance and minimization measures would be triggered
by positive owl presence on the site where project activities will occur. The development of
avoidance and minimization approaches would be informed by monitoring the burrowing
owls.
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Burrowing owls may re-colonize a site after only a few days. Time lapses between project
activities trigger subsequent take avoidance surveys including but not limited to a final survey
conducted within 24 hours prior to ground disturbance.

Survey Reports

Report on the survey methods used and results including the information described in the
Summary Report and include the reports within the CEQA documentation:

1. Date, start and end time of surveys including weather conditions (ambient temperature,
wind speed, percent cloud cover, precipitation and visibility),

2. Name(s) of surveyor(s) and qualifications;

3. A discussion of how the timing of the survey affected the comprehensiveness and
detection probability;

4. A description of survey methods used including transect spacing, point count dispersal
and duration, and any calls used;

5. A description and justification of the area surveyed relative to the project area;

6. A description that includes: number of owls or nesting pairs at each location (by nestlings,
juveniles, adults, and those of an unknown age), humber of burrows being used by owls,
and burrowing owl sign at burrows. Include a description of individual markers, such as
bands (humbers and colors), transmitters, or unigque natural identifying features. If any
owls are banded, request documentation from the BBL and bander to report on the details
regarding the known history of the banded burrowing owl(s) (age, sex, origins, whether it
was previously relocated) and provide with the report if available;

7. A description of the behavior of burrowing owls during the surveys, including feeding,
resting, courtship, alarm, territorial defense, and those indicative of parents or juveniles;

8. A list of possible burrowing owl predators present and documentation of any evidence of
predation of owls;

9. A detailed map (1:24,000 or closer to show details) showing locations of all burrowing
owls, potential burrows, occupied burrows, areas of concentrated burrows, and burrowing
owl sign. Locations documented by use of global positioning system (GPS) coordinates
must include the datum in which they were collected. The map should include a title,
north arrow, bar scale and legend,

10. Signed field forms, photos, etc., as appendices to the field survey repott;

11.Recent color photographs of the proposed project or activity site; and

12.Original CNDDB Field Survey Forms should be sent directly to the Department's CNDDB
office, and copies should be included in the environmental document as an appendix.
(http://www.dfg.ca.gov/bdb/html/cnddb.html ).
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Appendix E. Example Components for Burrowing Owl Artificial
Burrow and Exclusion Plans

Whereas the Department does not recommend exclusion and burrow closure, current
scientific literature and experience from 1995 to present, indicate that the following example
components for burrowing owl artificial burrow and exclusion plans, combined with
consultation with the Department to further develop these plans, would be effective.

Artificial Burrow Location

If a burrow is confirmed occupied on-site, artificial burrow locations should be appropriately
located and their use should be documented taking into consideration:

A brief description of the project and project site pre-construction;,

The mitigation measures that will be implemented;

Potential conflicting site uses or encumbrances;

A comparison of the occupied burrow site(s) and the artificial burrow site(s) (e.g.,

vegetation, habitat types, fossorial species use in the area, and other features);

Artificial burrow(s) proximity to the project activities, roads and drainages,

Artificial burrow(s) proximity to other burrows and entrance exposure;

Photographs of the site of the occupied burrow(s) and the artificial burrows;

Map of the project area that identifies the burrow(s) to be excluded as well as the

proposed sites for the artificial burrows;

. A brief description of the artificial burrow design;

10. Description of the monitoring that will take place during and after project implementation
including information that will be provided in a monitoring report.

11. A description of the frequency and type of burrow maintenance.

AON=

i

Exclusion Plan
An Exclusion Plan addresses the following including but not limited to:

1. Confirm by site surveillance that the burrow(s) is empty of burrowing owls and other
species preceding burrow scoping;

2. Type of scope and appropriate timing of scoping to avoid impacts;

3. Occupancy factors to look for and what will guide determination of vacancy and
excavation timing (one-way doors should be left in place 48 hours to ensure burrowing
owls have left the burrow before excavation, visited twice daily and monitored for
evidence that owls are inside and can't escape i.e., look for sign immediately inside the
door).

4. How the burrow(s) will be excavated. Excavation using hand tools with refilling to prevent
reoccupation is preferable whenever possible (may include using piping to stabilize the
burrow to prevent collapsing until the entire burrow has been excavated and it can be
determined that no owls reside inside the burrow);

5. Removal of other potential owl burrow surrogates or refugia on site;

6. Photographing the excavation and closure of the burrow to demonstrate success and
sufficiency;
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7. Monitoring of the site to evaluate success and, if needed, to implement remedial
measures to prevent subsequent owl use to avoid take;

8. How the impacted site will continually be made inhospitable to burrowing owls and
fossorial mammals (e.g., by allowing vegetation to grow tall, heavy disking, or immediate
and continuous grading) until development is complete.
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Appendix F. Mitigation Management Plan and Vegetation
Management Goals

Mitigation Management Plan

A mitigation site management plan will help ensure the appropriate implementation and
maintenance for the mitigation site and persistence of the burrowing owls on the site. Foran
example to review, refer to Rosenberg et al. (2009). The current scientific literature and field
experience from 1995 to present indicate that an effective management plan includes the
following:

1.
2.

3

8.
9.
10.
11.

Mitigation objectives;
Site selection factors (including a comparison of the attributes of the impacted and
conserved lands) and baseline assessment;
Enhancement of the conserved lands (enhancement of reproductive capacity,
enhancement of breeding areas and dispersal opportunities, and removal or control of
population stressors);
Site protection method and prohibited uses;
Site manager roles and responsibilities;
Habitat management goals and objectives:
a. Vegetation management goals,
i.  Vegetation management tools:
1. Grazing
2. Mowing
3. Burning
4. Other
b. Management of ground squirrels and other fossorial mammals,
c. Semi-annual and annual artificial burrow cleaning and maintenance,
d. Non-natives control — weeds and wildlife,
e. Trash removal;
Financial assurances:
a. Property analysis record or other financial analysis to determine long-term
management funding,
b. Funding schedule;
Performance standards and success criteria;
Monitoring, surveys and adaptive management;
Maps;
Annual reports.

Vegetation Management Goals

Manage vegetation height and density (especially in immediate proximity to burrows).
Suitable vegetation structure varies across sites and vegetation types, but should
generally be at the average effective vegetation height of 4.7 ¢cm (Green and Anthony
1989) and <13 cm average effective vegetation height (MacCracken et al. 1985a).

Employ experimental prescribed fires (controlled, at a small scale) to manage vegetation
structure;
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» \legetation reduction or ground disturbance timing, extent, and configuration should avoid
take. While local ordinances may require fire prevention through vegetation management,
activities like disking, mowing, and grading during the breeding season can result in take
of burrowing owls and collapse of burrows, causing nest destruction. Consult the take
avoidance surveys section above for pre-management avoidance survey
recommendations;

« Promote natural prey distribution and abundance, especially in proximity to occupied
burrows; and

« Promote self-sustaining populations of host burrowers by limiting or prohibiting lethal
rodent control measures and by ensuring food availability for host burrowers through
vegetation management.

Refer to Rosenberg et al. (2009) for a good discussion of managing grasslands for burrowing
owls.

Mitigation Site Success Criteria

In order to evaluate the success of mitigation and management strategies for burrowing owls,
monitoring is required that is specific to the burrowing owl management plan. Given limited
resources, Barclay et al. (2011) suggests managers focus on accurately estimating annual
adult owl populations rather than devoting time to estimating reproduction, which shows high
annual variation and is difficult to accurately estimate. Therefore, the key objective will be to
determine accurately the number of adult burrowing owls and pairs, and if the numbers are
maintained. A frequency of 5-10 years for surveys to estimate population size may suffice if
there are no changes in the management of the nesting and foraging habitat of the owls.

Effective monitoring and evaluation of off-site and on-site mitigation management success for
burrowing owls includes (Barclay, pers. comm.):

Site tenacity;

Number of adult owls present and reproducing,;

Colonization by burrowing owls from elsewhere (by band re-sight),
Evidence and causes of mortality;

Changes in distribution; and

Trends in stressors.
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Endangered Bird Found Dead at Desert Solar Power Facility | Photovoltai...  http://www.kcet. org/news/rewire/solar/photovoltai c-pv/endangered-bird. ..

10of3

KC/ST

Solar | Photovoltaic (PV)

Endangered Bird Found Dead at Desert
S 0 I a I" POWE I' FaC i I ity (http: /A keet.org/news/rewire/solar

Iphotovoltaic-pv/endangered-bird-dead-at-desert-solar-facility. html)

by Chris Clarke
oh July 10, 2013 2:50 PM

Yuma clapper rail | Photo: Jim Rerabaugh, FWS

A bird found dead at a Riverside County solar project in May was a Yuma clapper rail, a Federally listed
Endangered species. The rail is one of a number of water birds found dead at the site, according to one of the
owners of the project. The fatality marks the first reported death of a Federally Endangered bird at a

renewable energy generation site in the mainland U.S.

Story Continues Below

\

CONNECTED [l

FRIDAY, 8 PM & SUNDAY, 6:30 PM

Support KCET

A spokesperson for the Desert Sunlight solar facility near Joshua Tree National Park in Riverside County,
confirmed that a rail was found dead on the project site on May 8, further adding that a several dead grebes

have also been discovered at the site, and were also reported to relevant agencies for investigation.

Y Like

5/23/2014 4:57 PM
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Endangered Bird Found Dead at Desert Solar Power Facility | Photovoltai...  hitp://www.keet.org/news/rewire/solar/photoveltaic-pv/endangered-bird. ..

2of3

The U.S. Fish and Wildlife Service (FWS) wrote an Incidental Take Statement for Desert Sunlight as part of
FWS’ Biological Opimion on likely impacts of the project, but that statement doesnt mention Yuma clapper
rails. If investigation proves the bird died as a result of operation of the project, the death may thus place

Desert Sunlight in violation of the Endangered Species Act.

Desert Sunlights statement pledges that the company will cooperate fully wiith the investigation. Jane
Hendron, a press spokesperson for FWS%s Carlsbad office, told ReWire that her office didnt yet know the
cause of the rails death, and that plans to minimize future such mortalitics would depend on what turns out to
have killed the rail.

[UPDATE: Minutes after this piece went live, Hendron informed ReWire that the rails carcass was too badly

decomposed to allow a determination of the cause of death.]

The Yuma clapper rail, which ranges up and down the Colorado River from Mexico to Utah, was listed as
Endangered in 1967 under the Endangered Species Preservation Act, a federal law that was a precursor to the
1973 Endangered Species Act. A subspecies of the more widespread clapper rail, numbers of the Yuma
clapper rail (Rallus longirostris yumanensis) have declined significantly since then as a result of depletion of
its freshwater marsh habitat along the river. Fewer than 1,000 Yuma clapper rails are thought to survive in the
United States.

‘The rails, which are wading birds somewhere between a crow and a chicken in size, subsist on a diet of marsh
invertebrates -- mainly crayfish, but also including clams, freshwater shrimp, insects, and occasional fish. The
birds prefer mixed stands of vegetation near ponds with stable water levels, and likely probe the waterlogged

soil with their long bills to feed.

A century of alteration of the Colorados flow patterns has drastically reduced the amount of habitat available
to the rail, both along the rivers length and in what was once a braided network of sloughs and channels in
the river’s delta. The accidental creation of the Salton Sea a century ago did augment the rails habiitat, and

some still survive in the marshes at its south end.

According to the statement provided by Desert Sunlights representative Ashley Hudgens, the site’ biologists
do not believe construction operations contributed to the birds death. The statement also claims that the rails
are not native to the site. That’s true, in the strictest sense: there were no open freshwater ponds on the Desert

Sunlight project site.

However, Yuma rails do travel between the river and the Salton Sea, and could reasonably be expected to
pass the vicinity of the Desert Sunlight project in doing so. Over the last few decades, rails have been spotted

as deep into the desert as Harper Lake west of Barstow.

What would entice a water bird like a clapper rail or a grebe to a field of photovoltaic panels deep in the
desert? A photo of the Copper Mountain PV facility in Nevada taken by the group Basin and Range Watch

offers a suggestion:
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Endangered Bird Found Dead at Desert Salar P ower Facility| Photovoltad. . httpofferess keet or gloew st ewirelsolarphotovoltat c-prvfendanger ed-bird,

Polanzed reflective glare | Photo © Basin and Eange Watch

PV panels polarize the light they reflect, much like the surface of a body of water. The resemblance of the PV
field pictured to alake iz remarkable, even in bright daylight that reveals the technological underpinnings of
the site. For night-flying birds, especially on nights when a new ot crescent moon doesnt provide much light,
all the birds would have to go on would be the reflection of the stars in the PV panels. A large PV project
would seem to offer an oasts for water birds in the desert, but coming in for alanding on such a "lake" could

well prove routinely fatal, either at the moment of impact or after a disabled bird wanders off into the desert.

EeWire has heard of other reports of waterfow!] injuries at photovoltaic facilities, and we'te working to
determine the extent of the phenomenon. "Well keep vou updated as we learn more. If it turns out that Desert
Sunlight is attracting water birds due to polarized reflections from its panels, that raises the question of how
FW3S wall approach minimizing similar risk from the proposed MeCoy and Blythe photovoltaic projects, which
together might offer as much as 15 square miles of fake "lake" to unwary water birds, less than 15 miles from
the Colorado River.
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Avian Mortality at Solar Energy Facilities in
Southern California: A Preliminary Analysis

Rebecca A. Kagan. Tabitha C. Viner, Pepper W. Trail, and Edgard O. Espinoza
National Fish and Wildlife Forensics Laboratory

Executive Summary
This report summarizes data on bird mortality at three solar energy facilities in southern California:
Desert Sunlight. Genesis, and Ivanpah. These facilities use different solar technologies, but avian

mortality was documented at each site. Desert Sunlight is a photovoltaic facility, Genesis employs a
trough system with parabolic mirrors, and Ivanpah uses a power tower as a focal point for solar flux.

FINDINGS

Trauma was the leading cause of death documented for remains at the Desert Sunlight and Genesis sites.
Trauma and solar flux injury were both major causes of mortality at the Ivanpah site. Exposure to solar
Mux caused singeing of feathers, which resulted in mortality in several ways. Severe singeing of flight
feathers caused catastrophic loss of flying ability. leading to death by impact with the ground or other
objects. Less severe singeing led to impairment of flight capability, reducing ability to forage and evade
predators, leading to starvation or predation. Our examinations did not find evidence for significant tissue
burns or ¢ye damage caused by exposure to solar flux.

Cause of Death Desert
Ivanpah Genesis  Sunlight Total

Solar Flux 47 0 0 47
Impact trauma 24 6 19 49
Predation trauma 5 g 15 22
Trauma of undetermined cause 14 0 [} 14
Electrocution 1 0 0 1
Emaciation 1 0 0 1
Undetermined (remains in poor condition) 46 17 27 85
No evident cause of death 3 6 5 14
Total 141 31 61 233

These solar facilitics appear to represent “equal-opportunity” hazards for the bird species that encounter
them. The remains of 71 species were identified, representing a broad range of ecological types. In body
size, these ranged from hummingbirds to pelicans: in ecological type from strictly aerial feeders
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(swallows) to strictly aquatic feeders (grebes) to ground feeders (roadrunners) to raptors (hawks and
owls). The species identified were equally divided among resident and non-resident species. and
nocturnal as well as diurnal species were represented. Although not analyzed in detail, there was also
significant bat and insect mortality at the Ivanpah site, including monarch butterflies. It appears that
Ivanpah may act as a “mega-trap,” attracting insects which in turn attract insect-cating birds, which are
incapacitated by solar flux injury. thus attracting predators and creating an entire food chain vulnerable to
injury and death.
Foraging Zone Residency Status
SITE No. Identifiable Remains Air Terr Water Resident Migrant
Remains

Ivanpah
Genesis
Desert Sun
TOTALS

CONCLUSIONS AND RECOMMENDATIONS

In summary. three main causes of avian mortality were identified at these facilities: impact trauma, solar
flux, and predation. Birds at all three types of solar plants were susceptible to impact trauma and
predators. Predation was documented mostly at the photovoltaic site, and in many cases appeared to be
associated with stranding or nonfatal impact trauma with the panels, leaving birds vulnerable to resident
predators. Solar flux injury, resulting from exposures to up to 800° F, was unique to the power tower
facility. Our findings demonstrate that a broad ecological variety of birds are vulnerable to morbidity and
mortality at solar facilities, though some differential mortality trends were evident, such as waterbirds at
Desert Sunlight, where open water sources were present; and insectivores at Ivanpah, where insccts are
attracted to the solar tower.

Specific hazards were identified, including vertically-oriented mirrors or other smooth reflective panels;
water-like reflective or polarizing panels: actively fluxing towers; open bodies of water; aggregations of
insccts that attracted insectivorous birds; and resident predators. Making towers, ponds and panels less
attractive or accessible to birds may mitigate deaths. Specific actions should include:

Monitoring/detection measures:

1) Install video cameras sufficient to provide 360 degree coverage around each tower to record birds
(and bats) entering and exiting the flux

2) For at least two years (and in addition to planned monitoring protocol), conduct daily surveys for
birds (at all three facilities). as well as insects and bats (in the condenser building at Ivanpah) around cach
tower at the base of and immediately adjacent to the lowers in the area cleared of vegetation. Timing of
daily surveys can be adjusted to minimize scavenger removal of carcasses as recommended by the TAC.
Surveys in the late afternoon might be optimal for bird carcasses. and first light for bat carcasscs.
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3) Use dogs for monitoring surveys to detect dead and injured birds that have hidden themselves in
the brush, both inside and outside the perimeter of the facility

4) To decrease removal of carcasses, implement appropriate raven deterrent actions

Bird Mortality Avoidance Measures:

1) Increase cleared area around tower at [vanpah to decrease attractive habitat; at least out to fence

2) Retrofit visual cues to existing panels at all three facilities and incorporate into new panel
design. These cues should include UV-reflective or solid, contrasting bands spaced no further than 28 cm
from cach other

3) Suspend power tower operation during peak migration times for indicated specics

4 Avoid vertical orientation of mirrors whenever possible, for example tilt mirrors during washing
5) Properly net or otherwise cover ponds

6) Place perch deterrent devices where indicated, eg. on tower railings near the flux field

7 Employ exclusionary measures to prevent bats from roosting in and around the condenser facility
at Ivanpah.

It must be emphasized that we currently have a very incomplete knowledge of the scope of avian
mortality at these solar facilities. Challenges to data collection include: large facilities which are difficult
to efficiently search for carcasses; vegetation and panels obscuring ground visibility; carcass loss due to
scavenging; rapid degradation of carcass quality hindering cause of death and species determination; and
inconsistent documentation of carcass history.

To rectify this problem, video cameras should be added to the solar towers to record bird mortality and
daily surveys of the area at the base of and immediately adjacent to the towers should be conducted. At
all the facilities, a protocol for systematic, statistically-rigorous scarches for avian remains should be
developed, emphasizing those arcas where avian mortality is most likely to occur. Investigation into bat
and insect mortalities at the power tower site should also be pursued.

Finally, there are presently little data available on how solar flux affects birds and insects. Studies of the
temperatures experienced by objects in the flux: of the effects of high temperatures on feather structure
and function; and of the behavior of insects and birds in response to the flux and related phenomena (e.g.
“light clouds™) are all essential if we are to understand the scope of solar facility effects on wildlife.
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Introduction

The National Fish and Wildlife Forensics Laboratory was requested to determine cause of death for birds
found at facilitics that generate clectricity from solar energy. Solar generating facilitics can be classified
into three major types: photovoltaic sites, trough systems and solar power towers. There is much writlen
about these systems so this report will not include any technical details, but simply mention the
differences and their potential impact on birds.

1) Photovoltaic systems dircctly convert the sun's light into
electricity. The perceived threat to birds is associated with the
presence of water ponds which attract birds and from traumatic
impact with the photovoltaic cells. An example of this type of solar
power plant is Desert Sunlight Solar Farm (AKA First Solar).

2) Trough systems are composed of parabolic mirrors which focus and
reflect the sun to a tube that converts the heat from the sun into electricity.
The perceived threat to birds is associated with the presence of water
ponds which attract birds and from traumatic impact with the trough
structures, An example of this type of solar power plant is Genesis Solar

Solar Field Energy Project.
Piping

Absorber

Reflector

3) Solar power towers use thousands of mirrors to reflect
the solar energy to a tower, where water in a boiler is
converted to steam, generating the electricity. The perceived
threat to birds is associated traumatic impact with the mirrors
and the danger associated with the heat produced by the
mirrors. An example of this type of solar power plant is
Ivanpah Solar Electric Generating System.
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Methods

Carcasscs were collected at the different solar power plant sites by either US Fish and Wildhife Service
employees or by energy company staff. The collection of the carcasses was opportunistic: that is, not
according to a pre-determined sampling schedule or protocol. There was no attempt to quantify the
number of carcasses that scavengers or predators removed from the solar facihities” grounds, or to
compare the distribution of carcasses inside and outside the boundaries of the solar facility sites.

Additionally, three USFWS/-OLE staff, including two Forensics Lab staff (EOE and RAK), visited the
Ivanpah Solar plant from October 21 — 24, 2013. Their on-site observations are included in this report.

A total of 233 birds collected from three different facilities were examined; 141 from a solar thermal
power tower site (Ivanpah, Bright Source Inc.), 31 from a parabolic trough site (Genesis, NextEra Energy
Inc.) and 61 from a photovoltaic (PV) panel site (Desert Sunlight, First Solar Inc.). Nine of the Ivanpah
birds were received fresh; 7 of those were necropsied during a site visit by a Forensics Laboratory
pathologist (RAK). The rest of the birds were received frozen and allowed to thaw at room temperature
prior to species identification and necropsy. Species determination was made by the Forensics Laboratory
ornithologist (PWT) for all birds cither prior to necropsy or, for those necropsied on-site, from photos and
the formalin-fixed head. All data on carcass history (location of the carcass, date of collection and any
additional observations) were transcribed, although these were not available for all carcasses.

As part of the gross pathological examination, whole carcasses were radiographed to help evaluate limb
fractures and identify any metal foreign bodies. Alternate light source examination using an Omnichrome
Spectrum 9000+ at 570 nm with a red filter helped rule in or out feather burns by highlighting subtle arcas
of feather charring (Viner et al., 2014). All birds or bird parts from Ivanpah without obvious burns were
examined with the alternate light source, as well as any bird reportedly found near a power line and a
random sub-sample of the remaining birds from Genesis and Desert Sunlight (Viner, T. C., R. A. Kagan,
and I. L. Johnson, 2014, Using an alternate light source to detect electrically singed feathers and hair in a
forensic setting. Forensic Science International. v. 234, p. ¢25-¢29).

Carcass quality varied markedly. If carcasscs were in good post mortem condition, representative seetions
of heart, lung, kidney, liver, brain and gastrointestinal tract as well as any tissues with gross lesions were
collected and fixed in 10% buffered formalin. Full tissue sets were collected from the fresh specimens.
Formalin-fixed tissues were routinely processed for histopathology. paraffin-embedded. cut at 4 pm and
stained with hematoxylin and cosin. Tissues from 63 birds were examined microscopically: 41 from
Ivanpah, 1 from Genesis and 21 from Desert Sunlight.

Birds with feather burns were graded based on the extent of the lesions. Grade 1 birds had curling of less
than 50% of the flight feathers. Grade 2 birds had curling of 50% or more of the flight feathers. Grade 3
birds had curling and visible charring of contour feathers (Figure 1).
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Figure 1: Three grades of flux injury based on extent
and severity of burning. Grade 1 (top); Yellow-
rumped Warbler with less than 50% of the flight
feathers affected (note sparing of the yellow rump
feathers). Grade 2 (middle); Northern Rough-winged
Swallow initially found alive but unable to fly, with
greater than 50% of the flight feathers affected.
Grade 3 (bottom); MacGillivray’s Warbler with
charring of feathers around the head, neck, wings

and tail.

Bird Species Recovered at Solar Power
Facilities

Tables 1-4 and Appendix 1 summarize 211 identifiable
bird remains recovered from the three solar facilities
included in this study. These birds constitute a
taxonomically diverse assemblage of 71 species,
representing a broad range of ecological types. In body
size, these species ranged from hummingbirds to
pelicans: in ecological type from strictly acrial feeders
(e.g. swifls and swallows) to strictly aquatic feeders
(pelicans and cormorants) to ground feeders
(roadrunners) to raptors (hawks and owls). The species
identified were equally divided among resident and non-

resident species. Nocturnal as well as diurnal species were represented.

In Tables 1-4 and Appendix 1. bird species are categorized into very general ecological types by foraging
zone and residency status. Foraging Zones were “air” (a significant portion of foraging activity performed
in the air), “terrestrial” (including foraging both in vegetation and on the ground). and “water” (foraging
associated with water, including waders as well as aquatic birds). Residency Status was “resident” (for
breeding or year-round residents) and “migrant” (for both passage migrants and non-breeding-season
residents). For a number of species, the appropriate classification for residency status was uncertain, due
to a lack of detailed knowledge of the sites. The present classification is based on published range maps.
and is subject to revision as more information becomes available.

This dataset is not suitable for statistical analysis, due to the opportunistic and unstandardized collection
of avian remains at the facilities, and the lack of baseline data on bird diversity and abundance at each
site. Nevertheless, a few conclusions can be noted. First, these data do not support the idea that these solar
facilities are attracting particular species. Of the 71 bird species identified in remains, only five species
were recovered from all three sites. These five were American Coot, Mourning Dove, Lesser Nighthawk,
Tree Swallow, and Brown-headed Cowbird, again emphasizing the ecological variety of birds vulnerable
to mortality at the solar facilitics. Over two-thirds (67%) of the specics were found at only a single site
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{Appendix 1). That being said, the Desert Sunlight facility had particularly high mortality among
walterbirds, suggesting a need to render the ponds at that site inaccessible or unatiractive to these species.

The diversity of birds dying at these solar facilitics, and the differences among sites, suggest that there is
no simple “fix” to reduce avian mortality. These sites appear to represent “equal-opportunity” mortality
hazards for the bird species that encounter them. Actions to reduce or mitigate avian mortality at solar
facilities will need to be designed on a site-specific basis, and will require much more data on the bird
communities at each site, and on how mortality is occurring. Carefully-designed mortality studies might
reveal significant patterns of vulnerability that are not evident in these data.

Table 1. Summary data on avian mortality at the three solar sites included in this study. See summary
for discussion of Foraging Zone and Residency Status categorics.

FR

Foraging Zone Residency Status
SITE Nﬂ: Nﬂ'. Ll entlﬁ.ahlc Air | Terr | Water | Resident | Migrant
Species Remains Remains

Ivanpah 49 141 127 26 | 85 14 63 64
Genesis 15 3l 30 (1 | 6 20 10
Desert Sun 33 61 56 7 22 7 18 38
TOTALS 71 233 213 47 | 119 47 101 112
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Table 2. Species identified from avian remains at the Desert Sunlight photovoltaie solar facility,.  MNI
minimum number of individuals of each species represented by the identifiable remains. In some cases
(e.g. Cinnamon/Blue-winged Teal). closely related species could not be distinguished based on the
available remains, but the Foraging Zone and Residency Status could still be coded, due to the ecological
similarities of the species involved. Total identified birds = 56.

DESERT SUNLIGHT Residency MNI
Pied-billed Grebe Paodilymbus podiceps water  migrant 1
Eared Grebe Podiceps nigricollis waler  migrant 3
Sora Porzana carolina waler  migrant 1
American Avocet Recurvirostra americana water migrant 1
Cinnamon/Blue-winged Teal Anas discors/clypeata waler  migrant 1
Western Grebe Aechmophorus occidentalis waler  migrant 9
Brown Pelican Pelecanus occidentalis water  migrant 2
Double-crested Cormorant Phalacrocorax auritus waler  migrant 2
Black-crowned Night-Heron Nycticorax nycticorax water  migrant 1
Yuma Clapper Rail Rallus longirostris water  resident 1
American Coot Fulica americana waler  migrant 5
Mourning Dove Zenaida macroura terr resident 3
White-winged Dove Zenaida asiatica terr resident 1
Lesser Nighthawk Chordeiles acutipennis air resident &
Common Poorwill Phalaenoptilus nuttallii air resident 1
Costa's Hummingbird Calypte costae air resident 1
Ash-throated Flycatcher Myiarchus cinerascens air resident 1
Black-throated/Sage Sparrow Amphispiza sp. terr resident 1
Black Phoebe Sayornis nigricollis air resident 1
Loggerhead Shrike Lanius ludovicianus terr resident 2
Common Raven Corviis corax terr resident 1
Horned Lark Eremophila alpestris terr migrant 1
Tree Swallow Tachycineta bicolor air migrant 1
Townsend's Warbler Setophaga townsendi terr migrant 2
Common Yellowthroat Geothlypis trichas terr migrant 1
Savannah Sparrow Passerculus sancwichensis terr migrant 1
Yellow-headed Blackbird Nanthocephalus xanthocephalus terr migrant 1
Wilson's Warbler Cardellina pusilla terr migrant 2
Western Tanager Piranga ludoviciana terr migrant 2
Black-headed Grosbeak Pheucticus melanocephalus terr migrant 1
Great-tailed Grackle Quiscalus mexicanus terr resident 2
Brown-headed Cowbird Molothrus ater terr resident 1
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Table 3. Species 1dentified from avian remains at the Genesis trough system solar facility. Total
identified birds = 30.

FR

GENESIS Residency  MNI
Eared Grebe Podiceps nigricollis water migrant 2
Great Blue Heron Ardea herodias water migrant 1
American Kestrel Faleo sparverius air resident 1
Ring-billed Gull Larus delawarensis water migrant 2
California Gull Larus californianus water resident 1
White-winged Dove Zenaida asiatica terr resident 1
Lesser Nighthawk Chordeiles acutipennis air resident 2
Say's Phoebe Sayornis saya air resident 2
Tree Swallow Tachycineta bicolor air migrant 2
CIiff Swallow Petrochelidon pyrrhonota air resident 5
Hermit Warbler Setophaga occidentalis terr migrant 1
Black-headed Grosbeak Pheucticus melanocephalus terr migrant 1
Chipping Sparrow Spizella passerina terr resident 1
Bullock's Oriole leterus bullockii terr resident 2
Brown-headed Cowbird Molothrus ater terr resident 6
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Table 4. Species 1dentified from avian remains at the Ivanpah power tower solar facility. Total identified

birds = 127

MNI

Cinnamon Teal

Cooper's Hawk
Red-shouldered Hawk
American Kestrel
Peregrine Falcon
American Coot

Sora

Spotted Sandpiper
Greater Roadrunner
Yellow-billed Cuckoo
Mourning Dove

Barn Owl

Lesser Nighthawk
Common Poorwill
White-throated Swift
Allen’s/Rufous Hummingbird
Northern Flicker
Ash-throated Flycatcher
Loggerhead Shrike
Warbling Vireo
Common Raven
Northern Rough-winged Swallow
Tree Swallow

Verdin

Blue-gray Gnatcatcher
Northern Mockingbird
American Pipit
Orange-crowned Warbler
Lucy's Warbler
Black-throated Gray Warbler
Yellow-rumped Warbler
Townsend's Warbler
Yellow Warbler
Black-and-white Warbler
Wilson's Warbler
MacGillivray's Warbler
Western Tanager

Lazuli Bunting

Blue Grosbeak
Green-tailed Towhee
Brewer's Sparrow
Chipping Sparrow
Black-throated Sparrow
Savannah Sparrow
White-crowned Sparrow

Anas cyanoptera
Aceipiter cooperii
Buteo lineatus

Falco sparverius
Falco peregrinus
Fulica americana
Porzana carolina
Actitis maculatus
Geococeyx californianus
Coceyzus americanis
Zenaida macroura
Tyto alba

Chordeiles acutipennis
Phalaenoptilus nuttailii
Aeronautes saxatalis
Selasphorus sp.
Colaptes auratus
Myiarchus cinerascens
Lanius ludovicianmus
Vireo gilvus

Corvus corax
Stelgidopteryx serripennis
Tachycineta bicolor
Auriparus flaviceps
Polioptila caerulea
Mimus polyelottos
Anthus rubescens
Oreothlypis celata
Oreothlypis luciae
Setophaga nigrescens
Setophaga coronata
Setophaga townsendi
Setophaga petechia
Mniotilta varia
Cardellina pusilla
Oporornis tolmei
Piranga ludoviciana
Passerina amoena
Passerina caerulea
Pipilo chlorurus
Spizella breweri
Spizella passerina
Amphispiza bilineata
Passerculus sandwichensis
Zonotrichia leucophrys

waler
air
terr
air
air
watcr
water
waler

AEiE

terr
terr
terr
terr
terr
terr
terr
air

terr
terr
terr
terr
terr

terr
terr
terr
terr
terr
terr
terr

Residency

migrant
migrant
migrant
resident
resident
migrant
migrant
migrant
resident
migrant
resident
resident
resident
resident
resident
migrant
resident
resident
resident
migrant
resident
migrant
migrant
resident
resident
resident
migrant
migrant
resident
migrant
migrant
migrant
migrant
migrant
migrant
migrant
migrant
migrant
resident
migrant
resident
resident
resident
migrant
migrant

—_— LA B e ] e e
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IVANPAH Residency MNI
Pine Siskin Spinus pins terr migrant 1
House Finch Carpodacus mexicants terr resident 13
Brown-headed Cowbird Molothrus ater terr resident 1
Great-tailed Grackle Quiscalus mexicanis terr resident 3

Cause of Death of Birds Found at the Solar Power Plants

Photovoltaic facility (Desert Sunlight):

Sixty-one birds from 33 separate species were represented from Desert Sunlight. Due to desiccation and
scavenging, a definitive cause of death could not be established for 22 of the 61 birds (see Table 5).
Feathers could be examined in all cases, however, and none of the 61 bird remains submitted from the PV
facility had visible evidence of feather singeing, a clear contrast with birds found at Ivanpah.

Blunt force impact trauma was determined to have been the cause of death for 19 Desert Sunlight birds
including two Western Grebes
(Aechmophorus cccidentalis) and one
each of 16 other species. Impact (blunt
force) trauma is diagnosed by the
presence of fractures and internal

and/or external contusions. In
particular, bruising around the legs.
wings and chest are consistent with
crash-landings while fractures of the
head and/or neck are consistent with
high-velocity, frontal impact (such as
may result from impacting a mirror).

Predation was the immediate cause of
death for 15 birds. Lesions supporting
the finding of predation included
decapitation or missing parts of the
body with associated hemorrhage
(9/135), and lacerations of the skin and
pectoral muscles. Eight of the predated
birds from Desert Sunlight were

Figure 2: Predation trauma (top)
resulting in traumatic amputation of
the head and neck (American
Avocet) and impact trauma (bottom)
causing bruising of the keel ridge of
the sternum (Brown Pelican).
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grebes, which are unable to casily take off from land. This suggests a link between predation and
stranding and/or impact resulting from confusion of the solar panels with water (see Discussion).

Parabolic trough facility (Genesis):

Thirty-one birds were collected from this site. There were 15 species represented. Those found in the
greatest numbers were Brown-headed Cowbirds and ClLiff Swallows, though no more than 6 individuals
from any given species were recovered. Overall, carcass quality was poor and precluded definitive cause
of death determination in 17/31 birds (Table 5). Identifiable causes of death consisted of impact trauma
(6/31) and predation trauma (2/31). Necropsy findings were similar to those at Desert Sunlight with
fractures and hemorrhage noted grossly. Predation trauma was diagnosed in two birds, a Cliff Swallow
and a Ring-billed Gull.

Power tower facility (lvanpah):

Ivanpah is the only facility in this study that produces solar flux, which is intense radiant energy focused
by the mirror array on the power-generating tower. Objects that pass through this flux, including insects
and birds, encounter extreme heat, although the extent of heating depends on many variables, including
the duration of exposure and the precise location in the flux beam.

From Ivanpah, 141 birds were collected and examined. Collection dates spanned a period of one year and
five months (July 2012 to December 2013) and included at least seven months of construction during
which time the towers were not actively fluxing (2013). There were 49 species represented (Table 4).
Those found in the greatest numbers were Yellow-rumped Warblers (Setophaga coronata; 14), House
Finches (Carpodacus mexicanus; 13), Mourning Doves (Zenaida macroura; 11) and American Coots
(Fulica americana: T). Yellow-rumped Warblers and House Finches were found exclusively at the power

tower site.

Solar flux injury was identified as the cause of death in 47/141 birds. Solar flux burns manifested as
feather curling, charring, melting and/or breakage and loss. Flight feathers of the tail and/or wings were
invariably affected. Burns also tended to occur in one or more of the following areas: the sides of the
body (axillac to pelvis). the dorsal coverts, the tops and/sides of the head and neck and the dorsal body
wall (the back). Overlapping portions of feathers and light-colored feathers were often spared (Figures 3
and 4). .

Figure 3: contour feather
from the back of a House
Finch with Grade 3 solar
flux injury. The feather has
curling and charring limited

to the exposed tip.

Page 12 of 28

F)? Iris Cluster Solar Farm Project 11-231 Imperial County
Final EIR January 2015



lIl. Response to Comments

Figure 4: Feather from a Peregrine Falcon with Grade 2 solar flux injury. Note burning of
dark feather bands with relative sparing of light bands.

The yellow and red rumps of Yellow-rumped Warblers and House Finches respectively remained
strikingly unaffected (See Figure 1). Charring of head feathers. in contrast, was generally diffuse across
all color patterns. A pattern of spiraling bands of curled feathers across or around the body and wings was
often apparent.

Table 5. Cause of death (COD) data

Cause of Death Desert
Ivanpah Genesis  Sunlight Total
Solar Flux
Impact trauma
Predation trauma

Trauma of undetermined cause
FElectrocution

Emaciation

Undetermined (remains in poor condition)
No evident cause of death

Total

Eight birds were assigned a feather damage Grade of 1 with curling of less than 50% of the flight feathers.
Six of these had other evidence of acute trauma (75%). Five birds were Grade 2, including three birds that
were found alive and died shortly afterwards. Of these birds, 2 (the birds found dead) also had evidence of
acule trauma. Twenty-eight birds were Grade 3; with charring of body feathers. Of these birds, 21/28
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