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1.0 INTRODUCTION
This Raven Control Plan has been developed to describe the measures to be implemented during
construction, and operations and maintenance (O&M) of the proposed Ocotillo Wind Energy
Facility (OWEF) project to deter common raven (Corvus corax) from perching, roosting, and
preying upon flat-tailed horned lizards (FTHL; Phrynosoma mcallii). Adaptive management is a
key component of this plan in order to allow for modifications in monitoring and management
techniques to provide the most effective protection for FTHL. This plan also has been developed
to describe the common raven monitoring and reporting requirements during the construction
and O&M of the project. This Raven Control Plan is designed to fulfill Mitigation Measure
Wild-1s in the Final Environmental Impact Statement/Final Environmental Impact Report (Final
EIS/EIR) for the Ocotillo Wind Energy Facility (Bureau of Land Management [BLM] 2012).
1.1 PROJECT DESCRIPTION
Pattern Energy Group, through Ocotillo Express LLC (OE LLC), proposes to construct, operate,
maintain, and decommission up to a 315-megawatt (MW) wind energy facility within an
approximately 12,484-acre project area near the town of Ocotillo, Imperial County, California
(Figure 1). Facilities for the OWEF would consist of 112 wind turbine generators (WTGs),
above-ground and below-ground electrical transmission/collection systems for collecting the
power generated by each WTG, an electrical substation, interconnection switchyard, access
roads, up to 3 meteorological towers, a biological monitoring observation tower (BOT), and an
O&M building. The dimensions of proposed WTGs include a hub height of 262 feet and a rotor
diameter of 331-371 feet. The expected operation life of the OWEF will be 30 years, consistent
with the BLM right-of-way grant.
1.2 PROJECT LOCATION
The project is located almost entirely on public land managed by the BLM within 4 U.S.
Geological Survey 7.5-minute quadrangle maps: Carrizo Mountain, Coyote Wells, In-Ko-Pah
Gorge, and Painted Gorge (Figure 2). The project site is comprised of a northern and a southern
section. Most of the northern portion of the study area (Site 1) is situated north of Interstate 8
(I-8), from the Imperial/San Diego County border on its western edge to approximately 1.5 miles
northeast of the town of Ocotillo on its eastern edge. The northern area includes several distinct
features, including a portion of the I-8 Island, which is undeveloped rocky terrain between the
eastbound and westbound lanes of I-8, Sugarloaf Mountain, and a portion of the San Diego and
Arizona Eastern railroad tracks (Figure 2). County Route (CR) S2 bisects the northern project
area, and I-8 passes through the southern portion of the northern project area. The southern area
(Site 2) is much smaller than the northern area, the majority of which is south of State Route
(SR) 98. Anza-Borrego Desert State Park is to the west of the site, and the Jacumba Wilderness
Area is to the south of the site.
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1.3 FLAT-TAILED LIZARD IN PROJECT AREA
The FTHL has a flattened appearance and can be distinguished from other horned lizards by the
vertical black stripe on its back. They have fringed scales along the sides of their body and have
a snout-vent length of no more than 3.2 inches. Occupied habitat in California includes
southwestern Imperial County, eastern San Diego County, and central Riverside County. They
are generally found below 750 feet in elevation. There have been declines in FTHL populations
for many years, primarily due to habitat loss and off-highway vehicle (OHV) activity (Arizona
2011).
HELIX Environmental Planning, Inc. (HELIX) conducted FTHL surveys for the OWEF project
in 2010, using survey protocols described in the FTHL Rangewide Management Strategy
(FTHLICC 2003) and the BLM approved Biology Survey Protocols for the species (HELIX
2010c). A total of 18 FTHL were found within the study area during the FTHL survey, as well
as during surveys conducted for other species by HELIX (Figure 3). All of the FTHL were
found east of Shell Canyon Road in the northeastern portion of the study area. However, in
accordance with the FTHL Rangewide Management Strategy, all contiguous habitat within 2
miles of a FTHL sighting is assumed to be occupied by FTHL (FTHL ICC 2003). The FTHL
sightings from the 2010 surveys and the portion of the project site assumed to be occupied by
FTHL is provided in Figure 3.
Plant species recorded at FTHL sightings were creosote bush (Larrea tridentata), white bursage
(Ambrosia dumosa), Sahara mustard (Brassica tournefortii), desert plantain (Plantago ovata),
cryptantha (Cryptantha sp.), Emory’s indigo bush (Psorothamnus emoryi), ocotillo (Fouquieria
splendens), desert sand verbena (Abronia villosa var. villosa), saltbush (Atriplex sp.), and
Mojave spine flower (Chorizanthe spinosa). The majority of the proposed OWEF site is
composed of gravel and gravelly sands of varying degrees of coarseness. Finer, windblown
sandy areas preferred by FTHL occur in discrete patches in several areas of the proposed OWEF
site. The majority of the lower elevation area east of Shell Canyon Road is comprised of fine,
windblown sand containing hummocks (HELIX 2010a).
1.4 COMMON RAVEN POPULATION IN PROJECT AREA
Common ravens are resident birds of the Ocotillo area and were noted in low densities
throughout the year and throughout the proposed project area during yearlong avian point counts
study conducted between September 2009 and August 2010 (HELIX 2010b). Ravens typically
occur in low densities throughout the Yuha Desert, but often have greater abundance in desert
areas where resources such as food and water are present due to the irrigation of farm land and
human development. Ravens are scavengers and are commonly found in large numbers at
landfills. Roosting sites provided by humans include billboards, trees, buildings, and utility
poles (SES 2009). The OWEF has the potential to provide food, water, and nesting substrate for
ravens, which could increase raven populations on site and in the surrounding desert.
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2.0 PURPOSE AND GOALS OF PLAN
The primary purpose of this plan is to outline methods for reducing foraging, nesting, and
roosting opportunities for the common raven within the portion of the project site considered
occupied by the FTHL. By taking a proactive approach to monitoring and controlling subsidies
on site, it is less likely that large populations of ravens will be attracted to the project area, which
will minimize predation risk by common ravens on FTHL. This plan included methods for
adaptive management so biologists can execute techniques that will be most beneficial for
FTHLs during different phases of the project. An additional purpose of the plan is to describe
methods for monitoring and to lay out who will be responsible for monitoring and management.
Reporting procedures are documented to ensure all agencies involved in this project will be
informed of any issues concerning ravens at the site. This plan also summarizes the Worker’s
Education Awareness Program (WEAP) that will be implemented for all project personnel. The
WEAP is designed to inform all project personnel of the environmental compliance measures
required for the project and will include descriptions and other pertinent information of all
species that require monitoring throughout the life of the project, and common ravens and their
nests, along with how to avoid attracting and creating subsidies for the species.

3.0 POTENTIAL RAVEN ATTRACTANTS
3.1 EXISTING PERCH AND ROOST OPPORTUNITIES WITHIN FLAT-TAILED
HORNED LIZARD HABITAT
The portion of the OWEF project site considered occupied by FTHL contains little perching and
roosting opportunities for common ravens. The existing Southwest Powerlink 500-kV
transmission line and the newly constructed 500-kV Sunrise Powerlink transmission line cross
through occupied FTHL habitat west of Shell Canyon Road; however, both are operated by San
Diego Gas and Electric (SDG&E) and neither are associated with the OWEF project. The lattice
style transmission towers contain perching and nesting opportunities for common ravens.
SDG&E is implementing the Raven Control Plan for the Sunrise Powerlink project, which has
been submitted and approved by the wildlife agencies and addresses the transmission towers.
Perch deterrents and nesting deterrents for the existing transmission towers are not included as
part of this Raven Control Plan for the OWEF project.
A set of wooden power poles runs north along Shell Canyon Road from County Highway S2, but
terminates at a private resident’s home immediately south of the OWEF project area. These
wooden poles provide perching opportunities for common ravens, but occur within private
property and are not included as part of this Raven Control Plan for the OWEF project.
There are not any stands of large, mature trees within the OWEF project area that would provide
roosting opportunities for common ravens. There are stands of mature trees within the
community of Ocotillo, but control of roosting within these areas is not part of this Raven
Control Plan for the OWEF project because they occur on private property.
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With the exception of the limited opportunities described above, the portion of the OWEF
project site containing occupied FTHL habitat has minimal prospects for common raven
perching, roosting, and nesting.
3.2 FOOD AND WATER ATTRACTANTS
Common ravens are attracted to areas containing food waste, trash, water, and roadkill. The
entire OWEF project area is used regularly by OHV enthusiasts. During baseline surveys for the
project site, HELIX biologists noted few scattered food wrappers and bottles within occupied
FTHL habitat on site, but it was not considered enough to attract common ravens. HELIX noted
roadkill of small mammals, lizards, snakes, and rabbits along the main roads surrounding the
community of Ocotillo, including County Highway S2, Shell Canyon Road, and the mining
bypass road that crosses east, north, and west of the community of Ocotillo. On several
occasions, common ravens were noted near the roadkill, but in relatively low numbers (only
several ravens seen at any one time). The mining bypass road will be used for construction
access during the building phase of the project. No open water attractants were noted by HELIX
biologists within or adjacent to the FTHL occupied habitat during baseline surveys for the
project.
During construction and O&M, the increase in construction and O&M personnel results in an
increase in the amount of food waste within the project area. Similarly, water used during
construction and O&M for dust abatement, concrete mixing, and revegetation efforts has the
potential to attract common ravens.
3.3 PROJECT PERCH ATTRACTANTS
Construction and operation of the OWEF project will not add many perching, roosting, or
nesting opportunities for common raven. The use of fencing on the project site is limited to
those areas where it is required for safety or protection of equipment, such as the batch
plant/laydown facility to be used during construction, O&M facility, substation/switchyard area,
and permanent meteorological towers. The abovementioned project features, with the exception
of the meteorological tower that would be constructed adjacent to Shell Canyon Road (Figure 3),
occur outside the occupied FTHL habitat on site. In addition, the collection system for the
OWEF project would be buried underground and no new transmission towers would be
constructed in occupied FTHL habitat.
The project feature that has the greatest potential to provide a perching opportunity for the
common raven is the permanent meteorological tower in the northeast portion of Site 1 (Figure
4). The proposed tower is a freestanding (not guyed) lattice meteorological tower that will be
240 feet high. The tower will be installed inside a small security fence on a concrete foundation.
The security fence will have barbed wire across the top, which diminishes perching
opportunities. The lattice tower offers potential perching, but limited nesting opportunities for
common raven.
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4.0 RAVEN CONTROL PLAN
The raven control plan describes specific measures to be undertaken during the construction and
operations and management phases of the project in order to reduce raven depredation on
FTHLs. If raven management techniques are not effectively protecting FTHLs, changes in the
management program will be implemented as part of the adaptive management strategy for the
project. Ravens are incredibly intelligent birds that can learn to adapt in a variety of situations,
which is why they have survived and thrived in many anthropogenic settings. As innovative
methods for deterring ravens are developed, they may be implemented on this project to meet the
goals and objectives of this plan. Any methods that constitute take of ravens or their nests under
the definition of take in the Migratory Bird Treaty Act, a take permit would need to be obtained
from the U.S. Fish and Wildlife Service (USFWS) pursuant to the MBTA. In order for the plan
to successful, the latest research concerning how ravens interact with humans and acquire
subsidies will be considered when developing adaptive management strategies. If during the 10year monitoring period results indicate that there are increasing numbers of ravens, nests, or
roost sites within the project area, adaptive management will be implemented and the raven
control plan will continue to be implemented for the duration of the project. If raven numbers
remain consistent or decrease relative to the numbers recorded during the Ocotillo avian point
counts (HELIX 2010b) and no FTHL mortalities attributed to raven predation are observed, this
plan will have met its goals and objectives and will be considered complete.
4.1 TRASH MANAGEMENT
All trash on site must be kept in covered trash receptacles with lids that can be securely
fastened. No dumpsters or trash cans will be left for any period of time without lids secured in
place, except when trash is being deposited in the container. No littering will be permitted on
site, and all trash must be controlled until it is placed in a designed trash container so it is at no
time accessible to wildlife. This includes organic waste, such as apple cores or orange
peels. Workers are not permitted to feed wildlife. All construction related trash on site will be
collected in a central location on a daily basis. Refuse will be taken to a landfill on a regular
basis. Any recyclable materials on site should be disposed of as such. Unearthing prey items,
such as rodents, during grading activities may also attract ravens. Any carcasses or road kill will
be placed in secure trash cans, in accordance with state and federal regulations. Construction
access will be via the Mining Bypass Road, in order to avoid the town of Ocotillo. This road has
the biggest potential for FTHL roadkill, as it runs through occupied habitat (Figure 4).
4.2 SURFACE WATER MANAGEMENT
In the desert, surface water is a limited resource. Lack of water restricts raven survival in arid
areas. Raven populations have the potential to increase dramatically in desert locations where
water subsidies are present (Boarman 1992). Therefore, the project site will be required to
remain free of standing water resulting from project related activities. Biological monitors on
site will check for areas of standing water, determine their cause, eliminate them, and determine
how to avoid the situation in the future.
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This plan outlines policies that will guide day-to-day activities requiring water to prevent the
creation of subsides. Water storage containers will be inspected daily for leaks. If any leaks are
found, they will be repaired immediately. Water storage containers will remain securely covered
at all times. Water used for dust suppression will be used in small quantities, so that puddling is
discouraged along roadways or anywhere else water is dispensed. In the operations and
management phase of the project, water may be used to clean turbines. Cleaning procedures
should also be carried out in a manner that prevents puddles from forming. Truck fill locations
will be situated in areas of well draining soil. Any puddles from construction activities will be
filled with dirt or sand upon their discovery.
Water storage ponds will be created on site to collect water for mixing concrete. In order to
prevent ravens and other wildlife from accessing these ponds, armor balls will be used to
completely cover the surface of the water. Armor balls are floating spheres that will be placed
on the water in a single layer to completely cover the surface of the water.
4.3 WORKERS EDUCATION AWARENESS PROGRAM
All on-site personnel associated with the construction of the OWEF will receive a WEAP
preconstruction briefing on the sensitive environmental resources on the project site, including
FTHL, by the Biological Monitor. Raven biology will be discussed, as well as how to identify
the species and their nests. Protocols for reducing subsidies available to ravens such as food,
water, and nesting sites will be communicated, while calling attention to the fact that each
individual is responsible for disposing of his or her personal trash in the proper manner. The
protections allowed to the species, under the Migratory Bird Treaty Act and California Fish and
Game Code, will be highlighted, as well the issue of ravens preying on FTHL. Construction and
maintenance workers will also be encouraged to alert the biologist on site if they detect a nest.
4.4 PERCH DETERRENTS
The desert landscape does not naturally provide areas for ravens to perch and roost. Man-made
perches include billboards, utility poles, and landscaping trees. A roost is a structure used by a
few or even hundreds of birds to land on and rest
for the night. Man-made structures can be used
by ravens for perching and roosting in areas
where such substrate is not naturally available.
Numerous aspects of the project will provide
opportunities for perching. The OWEF O&M
building and the fencing around it will provide
opportunities for ravens to perch and roost. No
trees should be installed as landscaping around
the O&M building. Ravens may also use the
meteorological towers for perching.
Perch deterrents are products that prevent birds
from landing, settling, and defecating on
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man-made structures and potentially causing damage. They come in a variety of shapes and
sizes but generally consist of slippery cones or sharp spikes that can be attached to structures.
Perch deterrents will be placed at the top of the meteorological tower in FTHL-occupied areas
and on the cross arms extending out of the towers (Figure 4). However, deterrents cannot be
placed directly in the tower due to the safety issues they would create for O&M personnel
needing to access the tower for maintenance. Deterrents may also be applied, if it is determined
to be necessary by the Biological Monitor/BOT Monitor, to man-made structures where ravens
are observed to perch or roost frequently during construction.
4.5 REMOVAL OF INACTIVE RAVEN NESTS
A raven nest removal program will be implemented for the OWEF project in FTHL-occupied
habitat. Biologists will survey the project area for the presence of raven nests and those nests
belonging to the common raven will be documented. Surveys will occur monthly during
construction. A biologist will drive slowly through the project site searching visually for nests.
When nests are detected, they will be checked for evidence of predation on FTHL by searching
for lizard carcasses under the nest.
Any raven nest on a structure that presents a safety hazard for construction or O&M procedures
will be removed outside of the avian breeding season (defined as February 15 through September
1). The nest must be removed under the direct supervision of the biologist. A biologist
observing the nest with binoculars will determine whether the nest contains young. Ravens lay
their eggs from March until May. During that period, nests will be observed, but they will not be
disturbed if it is determined that they contain eggs or young. However, if a nest that creates a
safety hazard for the project is observed and it contains chicks or eggs, a depredation permit
must be obtained from the U.S. Fish and Wildlife Service (USFWS) Migratory Birds division in
order for it to be removed.
As noted in Section 3.1, common raven nests will not be removed from the SDG&E transmission
line towers or from structures that occur outside the project area and on private property.
The Biological Monitor will determine whether common raven nests within the OWEF project
site should be removed. Common raven nests would only be allowed to be removed outside of
the avian breeding season and should only be removed if the Biological Monitor/BOT Monitor
determines that not removing the nest would be a threat to FTHL. Nest removal will aid in
discouraging raven use of the project area because ravens have been known to use the same nest
in subsequent years (Powell 2009). By reducing available nest sites, ravens will be less likely to
breed in the project area, and as a result, less likely to prey on FTHL.

5.0 MONITORING AND REPORTING PLAN
This section describes the monitoring and reporting procedures that shall occur during
construction and O&M activities of the proposed OWEF site. The plan also outlines the actions
necessary if common raven is detected within the project area. The intent of the program is to
develop a flexible and adaptive monitoring approach for common raven. If improved techniques
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or methods become available during the monitoring period, and would be beneficial to the
management program, those techniques will be added to the existing methodology.
5.1 BIOLOGICAL MONITORS
The biological monitoring program for construction and O&M phases of the project uses a
Designated Biologist, Biological Monitor(s), and a BOT Biologist. A description of each
biologist and their respective duties is detailed in the following subsections.
5.1.1 Biological Monitor(s)
HELIX will serve as the Biological Monitor(s) who will be on-site for the duration of the project,
conduct preconstruction surveys and monitor ground disturbance, grading, construction, O&M,
decommissioning, and restoration activities. The Biological Monitor(s) will be the field contact
representative(s) for construction workers and the Designated Biologist, for the period during
which on-going construction monitoring and reporting by a BLM and USFWS approved
biologist is required, and will have the authority and responsibility to halt any proposed OWEF
activities that are in violation of the Rangewide Management Strategy (FTHL IIC 2003). The
Biological Monitor(s) will have education and field experience to understand the entirety of the
biological resources pertaining to the project. Specifically, the Biological Monitor(s) will have
knowledge of FTHL biology, be able to identify FTHL and their sign, and be able to identify
common raven nests. To avoid and minimize effects to biological resources, including those
directly related to FTHL, the Biological Monitor(s) will perform the following:









Attend all pre-construction meetings.
Conduct all pre-construction FTHL surveys.
Be present during construction activities that take place in or near FTHL habitat to
prevent or minimize harm or injury to FTHL.
Confirm the accuracy of all setback distances implemented around FTHL sightings.
Flag, stake, and/or place signage designating appropriate setback distances from lizards.
Monitor the effectiveness of avoidance methods during construction.
Oversee all FTHL passive relocation activity and monitor FTHL post-relocation activity
within the mitigation area.
Write and submit annual monitoring reports to the wildlife agencies.

5.1.2 Designated Biologist
A third-party construction compliance monitor will serve as the Designated Biologist for the
project during the construction phase of the project. The Designated Biologist will have the
authority to ensure compliance with Conservation Measures for the FTHL set forth in the FTHL
Rangewide Management Strategy (FTHL IIC 2003). In addition to the Biological Monitor(s),
the Designated Biologist will have the authority and responsibility to halt any proposed OWEF
activities that are in violation of the mitigation measures outlined in this MMP. To avoid and
minimize effects to biological resources, the Designated Biologist will:
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1. Notify BLM’s Authorized Officer and the USFWS at least 14 calendar days before the
initiation of ground disturbing activities.
2. Immediately notify BLM’s Authorized Officer and the USFWS in writing if the
Applicant does not comply with any mitigation measures outlined in this plan including,
but not limited to, any actual or anticipated failure to implement conservation measures
or mitigation measures within the periods specified.
3. Conduct regular compliance inspections during on-going construction as clearing,
grubbing, and grading are completed, and submit a monthly compliance report to BLM’s
Authorized Officer until construction is complete. A description of the required reporting
is contained in Section 5.4.
4. Provide WEAP training for project personnel.
5.1.3 BOT Biologist
OE LLC will employ a biologist at the biological monitoring observation tower full time for the
first 10 years of operation of the project. The monitoring biologist shall be approved by the
BLM and USFWS, and the primary responsibility of the BOT biologist will be to monitor for
golden eagles during operations. The BOT biologist will also be responsible for conducting the
O&M Monitoring Program described in Section 5.3. The Biological Monitor(s) may also assist
with the O&M Monitoring Program.
5.2 CONSTRUCTION MONITORING PROGRAM
During construction, monitors will remain on site to ensure construction related subsidies
available for ravens are minimized. The pre-construction surveys assessed the resident
population of common raven within the construction area. Biological Monitors will watch for an
increase in raven numbers due to the presence of anthropogenic subsidies. The Designated
Biologist will also be responsible for giving the educational briefing on ravens to construction
personnel. Monitors will ensure that construction personnel are following mitigation measures
outlined in the raven control plan.
Raven nests are protected during the breeding season once they contain eggs or chicks, so
construction activities must be kept at least 100 feet from active raven nests, in accordance with
Mitigation Measure Wild-2b of the Final EIS/EIR. Biological Monitors will conduct
pre-construction surveys for nesting birds and will be responsible for delineating the necessary
construction setbacks. Biological Monitors will also be responsible for identifying any offending
ravens that are noted to prey on FTHL. Common raven nests and any significant sightings of
common ravens, such as ravens observed consuming trash or water brought in for construction,
will be recorded and included in the annual report. These observations will be used to help
determine whether there is a need for perch deterrents or the implementation of any other
management strategies.
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5.3 O&M MONITORING PROGRAM
During O&M, raven surveys will be conducted twice each year: the breeding season survey
should occur in April and the non-breeding season survey should occur in October. One day will
be spent on the survey each season. The main focus of the survey will be on FTHL habitat. The
remainder of the time will be spent examining dumpsters, turbine locations, and the O&M
facility to check for any increase in raven numbers. Surveys will be conducted every year during
the 10-year monitoring period and may be conducted by the BOT Biologist and/or Biological
Monitors. Any incidental raven sightings, not the result of a raven specific survey, will be
documented. The continuing survey effort will document raven numbers on site and ensure that
populations are not growing due to human subsidies. Monitors will check for open garbage
containers or water sources that may attract ravens. Potential nesting and roosting sites created
by the project will also be checked. If raven populations appear to be growing due to the
presence of the OWEF, the frequency of monitoring will be increased and adaptive management
will be implemented in an attempt to reduce raven numbers.
5.4 REPORTING PROCEDURES
An annual report will be submitted to BLM, California Department of Fish and Game (CDFG),
and USFWS no later than December 31 of each year in which raven management takes place.
The annual report will include any significant dates and relevant data listed below. Any injuries,
mortality, or circumstances that are reported to the BLM, CDFG, or USFWS within 24 hours
will also be included in the annual report.
Reports will include the following data:








Date construction commenced.
List of all raven sightings, number of individuals, locations, and dates.
List including, location and date, of all raven nests found.
List of any nests that were removed including the reason, how the determination was
made that the nest was inactive.
Any observed predation on FTHL by common raven.
Summary of monitoring results.
Any other significant data gathered.
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