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EXHIBIT | DATE TITLE SUBJECT SPONSOR.
NO.
400 7/23/10 Opening Testimony of David Marcus on Behalf of California Transmission David Marcus
Unions for Reliable Energy on Transmission for the Calico Solar
Project
401 7/16/10 Marcus Declaration Transmission David Marcus
402 Marcus c.v. Transmission David Marcus
403 4/26/10 131 FERC 61,071, Docket ER10-796, order issued April 26, 2010 | Transmission David Marcus
405 7/29/10 Rebuttal Testimony of Boris Poff on Behalf of California Unions | Soil/Water Boris Poff
for Reliable Energy on Soil and Water for the Calico Solar
Project
406 Poff c.v. Soil/Water Boris Poff
407 McFadden, Wells, Jercinovich, Department of Geology, Univ. of | Soil/Water Boris Poff
New Mexico, Influences of eolian and pedogenic processes on
the origin and evolution of desert pavements )
408 Seager, Ting, Held, Kushnir, et al., Model Projections of an Soil/Water Boris Poff
Imminent Transition to a More Arid Climate in Southwestern
North America
409 Okin, Murray, Schlesinger, Degradation of sandy arid shrubland | Soil/Water Boris Poff
environments: observations, process modeling, and management
implications '
410 Okin, Gillette, Herrick, Multi-scale controls on and consequences | Soil/Water Boris Poff
of Aeolian processes in landscape change in arid and semi-arid
" | environments
411 Angel, Palecki, Hollinger, Storm Precipitation in the United Soil/Water Boris Poff
_States.-Part II:-Soil Erosion-Characteristics
412 Anderson, Wells, Graham, Pedogenesis of Vesicular Horizons, Soil/Water Boris Poff
Cima Volcanic Field, Mojave Desert, California
413 7/29/10 | Rebuttal Testimony of Vernon C. Bleich on Biological for the Biology Vernon Bleich
Calico Solar Project
414 Bleich c.v. Biology Vernon Bleich
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TITLE

SPONSOR

EXHIBIT | DATE SUBJECT

NO. '

415 1996 Bleich, Wejaisem. Ramey, Rechel: Metapopulation Theory and Biology Vernon C. Bleich

: Mountain Sheep: Implications for Conservation

416 Epps, Wehausen, Bleich, Torres, Brashares: Optimizing dlspersal Biology Vernon C. Bleich
and corridor models using landscape genetics

417 Wehausen: Nutrient predictability, birthing seasons, and lamb Biology Vernon C. Bleich
recruitment for desert bighorn sheep : :

418 Ochler, Bleich, Bowyer, Nicholson: Mountain Sheep and Mining: | Biology Vernon C. Bleich
Implications for Conservation and Management

419 Schwartz, Bleich, Holl: Genetics and the Conservation of Biology | Vernon C. Bleich
Mountain Sheep

420 1990 Belich, Wehausen, Holl: Desert-dwelling Mountain Sheep: Biology Vernon C. Bleich
Conservation Implications of a Naturally Fragmented :

_Distribution

421 Bleich, Bowyer, Wehausen: Sexual Segregation in Mountain Biology Vernon C. Bleich
Sheep: Resources or Predation?

422 Epps, Wehausen, Palsoboll, McCullough: Using Genetic Tools to | Biology Vernon C. Bleich
Track Desert Bighorn Sheep Colonizations

423 2000 Torres, Mulchahy, Gonzales, Pauli, Andrew: Human Induced Biology Vernon C. Bleich
Migration and Homing Behavior of a Desert Bighorn Ram in the
Whipple Mountains, California: Or Herman the Trailer Park Ram

424 -1 7/29/10 Rebuttal Testimony of Scott Cashen on Biology for the Calico Biology Scott Cashen
Solar Project

425 Cashen c.v. Biology Scott Cashen

426 Belnap, Webb, Miller, et al.: Monitoring Ecosystem Quality and | Biology Scott Cashen
Function in Arid Settings of the Mojave Desert '

427 California Partners-in Flight and PRBO-Conservation Science: Biology Scott Cashen
The Desert Bird Conservation Plan, a Strategy for Protecting and
Managing Desert Habitats and Associated Bids in the Mojave and
Colorado Deserts

428 U.S. Department of the Interior, USGS: Threats to Desert Biology Scott Cashen
Tortoise Populations: A Critical Review of the Literature
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EXHIBIT | DATE TITLE SUBJECT SPONSOR
NO.
429 U.S. Department of the Interior, USGS: Modeling Habitat of the | Biology Scott Cashen
Desert Tortoise (Gopherus agassizii) in the Mojave and Parts of
the Sonoran Deserts of California, Nevada, Utah and Arizona :
430 Pagel, Whittington, Allen: Interim Golden Eagle Inventory and Biology Scott Cashen
Monitoring Protocols; and Other Recommendations
431 Marzluff, Knick, Vekasky, Schuek, Zarriello: Spatial Use and Biology Scott Cashen
Habitat Selection of Golden Eagles in Southwestern Idaho *
432 Survey Protocols Required for NEPA/ESA Compliance for BLM | Biology Scott Cashen
Special Status Plant Species
433 Okin, Murray, Schlesinger: Degradation of sandy arid shrubland | Biology Scott Cashen
environments: observations, process modeling, and management :
Jimplications '
434 March Record of Decision, West Mojave Plan, Amendment to the Biology Scott Cashen
' 2006 California Desert Conservation Area Plan
435 August U.S. Dept. of Interior: Effects of the International Boundary Biology Scott Cashen
2008 Pedestrian Fence in the Vicinity of Lukeville, Arizona, on
Drainage Systems and Infrastructure, Organ Pipe Cactus National
Monument, Arizon
436 U.S. Fish and Wildlife Service: Final Environmental Assessment, | Biology Scott Cashen
Proposal to permit Take as provided Under the Bald and Golden
' Eagle Protection Act
437 Project Overview Map Transmission David Marcus
438 10/21/09 Transmission Line Upgrades Transmission David Marcus
439 2008/2009 | Annual Reports for the Fort Irwin Translocation Project Biology Scott Cashen
440 Bighorn Habitat Connectivity Map Biology Vemon Bleich
-441 {-8/16/10——|-Rebuttal Testimony-of David-S—Whitley-on-Behalf of the Cultural David-S-Whitley
California Unions for Reliable Energy on Cultural Resources for
the Calico Solar Project (c.v. and declaration)
442 2001 Desert Pavement and Buried Archaeological Feature in the Arid | Cultural David S. Whitley
West: A Case Study from Southern Arizona
443 8/17/10 Testimony of Scott Cashen on Behalf of California Unions for Biology Scott Cashen
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EXHIBIT | DATE TITLE SUBIJECT SPONSOR

NO.
Reliable Energy on the Desert Tortoise Translocation Plan for the
Calico Solar Project (and Declaration) _

444 2/2008 Desert Tortoise Council Abstracts 33 Annual Meeting and Biology Scott Cashen
Symposium

445 2/2009 Desert Tortoise Council Abstracts 34" Annual Meetmg and Biology Scott Cashen
Symposium

446 2/2010 Desert Tortoise Council Abstracts 35" Annual Meeting and Biology Scott Cashen
Symposium

447 4/2/09 US Dept. of the Army, Memorandum for Desert Tortoise Biology Scott Cashen

. Recovery Coordinator, re Fort Irwin FISS Depredation

448 7/29/05 T. Esque, K. Nussear, P. Medica, Desert Tortoise Translocation Biology Scott Cashen
Plan for Fort Irwin’s Land Expansion Program at the U.S. Army
National Training Center (NTC) & Fort Irwin

449 5/1/09 T. Esque, K. Nussear, K. Drake, K. Berry, P. Medica, J.Heaton, Biology Scott Cashen
Amendment to Desert Tortoise Translocation Plan for Fort :
Irwin’s Land Expansion Program at the U.S. Army National
Training Center (NTC) & Fort Irwin :

450 Spring Calico Solar Desert Tortoise Translocation Plan Recipient Site Biology Scott Cashen

2010 Photograph; Photograph #4: Long Distance DWMA

Translocation Area ,

451 K.H. Berry, Draft Decision for Short-Distance Translocation of Biology Scott Cashen
Desert Tortoises

452 Single Factor ANOVA Model and Tests, Control Treatment Biology Scott Cashen

453 K. Berry, M. Christopher, Guidelines for the Field Evaluation of | Biology Scott Cashen
Desert Tortoise Health and Disease

454 8/25/10 | Testimony-of Scott Cashen on Desert Tortoise Impacts-in Staff’s—| Biology Scott Cashen

' Errata #2

455 K.E. Nussear, T.C. Esque, D.F. Haines, C.R. Tracy, Desert Biology Scott Cashen
Tortoise Hibernation: Temperatures, Timing and Environment

456 C.H. Emst, J.E. Lovich, Turtles of the United States and Canada | Biology Scott Cashen

1 457 J.M. Germano, P.J. Bishop, Suitability of Amphibians and Biology Scott Cashen
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EXHIBIT | DATE TITLE SUBJECT SPONSOR

NO.
Reptiles for Translocation

458 J.S. Heaton, et al., Spatially explicit decision support for selecting | Biology Scott Cashen
translocation areas for Mojave desert tortoises

459 9/14/04 Redlands Institute Decision Support Team, Habitat Potential Biology Scott Cashen

] Knowledge Base (cover and pp. 30-32)

460 Adaptive Management Working Group, The U.S. Dept. of the Biology Scott Cashen
Interior Technical Guide, 2009 ed., Chapter 1

461 9/17/10 Additional Rebuttal Testimony of Scott Cashen on Behalf of the | Biology Scott Cashen
California Unions for Reliable Energy on the Applicant’s
Proposed Scenarios 5.5 and 6 for the Calico Solar Project (c.v.)

462 2007 K.E. Nussear, T.C. Esque, D.F. Haines, C.R. Tracy, Desert Biology Scott Cashen
Tortoise Hibernation: Temperatures, Timing, and Environment

463 8/2008 Public Review Draft Recommendations of Independent Science | Biology Scott Cashen
Advisors for The California Desert Renewable Energy
Conservation Plan (DRECP)

464 2007 K.E. Nussear, C.R. Tracy, Can Modeling Improve Estimation of | Biology Scott Cashen
Desert Tortoise Population Densities? (Ecological Applications
pp-579-586)

465 9/17/10 Additional Rebuttal Testimony of David S. Whitley on Behalf of | Cultural David S. Whitley

' the California Unions for Reliable Energy on Cultural Resources

for the Calico Solar Project '
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EXHIBIT | DATE TITLE SUBJECT SPONSOR

NO.

413 7/29/10 Rebuttal Testimony of Vernon C. Bleich on Biological for the Biology Vernon Bleich

. Calico Solar Project

414 Bleich c.v. Biology Vernon Bleich

415 1996 Bleich, Wejaisem. Ramey, Rechel: Metapopulation Theory and Biology Vemon C. Bleich
Mountain Sheep: Implications for Conservation

416 Epps, Wehausen, Bleich, Torres, Brashares: Optimizing dispersal | Biology Vernon C. Bleich
and corridor models using landscape genetics

417 Wehausen: Nutrient predictability, birthing seasons, and lamb Biology Vemon C. Bleich
recruitment for desert bighorn sheep .

418 Oehler, Bleich, Bowyer, Nicholson: Mountain Sheep and Mining: | Biology Vernon C. Bleich
Implications for Conservation and Management .

419 Schwartz, Bleich, Holl: Genetics and the Conservation of Biology Vernon C. Bleich -
Mountain Sheep

420 1990 Belich, Wehausen, Holl: Desert-dwelling Mountain Sheep: Biology Vernon C. Bleich
Conservation Implications of a Naturally Fragmented :
Distribution

421 Bleich, Bowyer, Wehausen: Sexual Segregation in Mountain Biology Vernon C. Bleich
Sheep: Resources or Predation?

422 Epps, Wehausen, Palsoboll, McCullough: Using Genetic Tools to | Biology Vermon C. Bleich
Track Desert Bighorn Sheep Colonizations '

423 2000 Torres, Mulchahy, Gonzales, Pauli, Andrew: Human Induced Biology Vemon C. Bleich
Migration and Homing Behavior of a Desert Bighorn Ram in the
Whipple Mountains, California: Or Herman the Trailer Park Ram

424 7/29/10 Rebuttal Testimony of Scott Cashen-on Biology for the Calico Biology Scott Cashen

‘ Solar Project .

425 Cashen c.v. Biology Scott Cashen

426 Belnap, Webb, Miller, et al.: Monitoring Ecosystem Quality and | Biology Scott Cashen
Function in Arid Settings of the Mojave Desert

427 California Partners in Flight and PRBO Conservation Science: Biology Scott Cashen
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EXHIBIT | DATE | TITLE SUBJECT SPONSOR
NO. ' '
The Desert Bird Conservation Plan, a Strategy for Protecting and
Managing Desert Habitats and Associated Bids in the Mojave and
Colorado Deserts
428 U.S. Department of the Interior, USGS: Threats to Desert Biology Scott Cashen
Tortoise Populations: A Critical Review of the Literature
429 U.S. Department of the Interior, USGS: Modeling Habitat of the | Biology Scott Cashen
Desert Tortoise (Gopherus agassizii) in the Mojave and Parts of '
the Sonoran Deserts of California, Nevada, Utah and Arizona
430 Pagel, Whittington, Allen: Interim Golden Eagle Inventory and Biology Scott Cashen
Monitoring Protocols; and Other Recommendations
431 -| Marzluff, Knick, Vekasky, Schuek, Zarriello: Spatial Use and Biology Scott Cashen
~-| Habitat Selection of Golden Eagles in Southwestern Idaho
432 Survey Protocols Required for NEPA/ESA Compliance for BLM | Biology Scott Cashen
Special Status Plant Species
433 Okin, Murray, Schlesinger: Degradation of sandy arid shrubland | Biology Scott Cashen
environments: observations, process modeling, and management
implications :
434 March Record of Decision, West Mojave Plan, Amendment to the Biology Scott Cashen
2006 California Desert Conservation Area Plan
435 August U.S. Dept. of Interior: Effects of the International Boundary Biology Scott Cashen
2008 Pedestrian Fence in the Vicinity of Lukeville, Arizona, on
Drainage Systems and Infrastructure, Organ Pipe Cactus National
Monument, Arizon
436 U.S. Fish and Wildlife Service: Final Environmental Assessment, | Biology Scott Cashen
Proposal to permit Take as provided Under the Bald and Golden :
Eagle Protection Act
439 2008/2009 | Annual Reports for the Fort Irwin Translocation Project Biology Scott Cashen
440 Bighorn Habitat Connectivity Map Biology Vernon Bleich
443 8/17/10 Testimony of Scott Cashen on Behalf of California Unions for Biology Scott Cashen
Reliable Energy on the Desert Tortoise Translocation Plan for the
Calico Solar Project (and Declaration)
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EXHIBIT | DATE TITLE SUBJECT SPONSOR

NO.

444 2/2008 Desert Tortoise Council Abstracts 33™ Annual Meeting and Biology Scott Cashen
Symposium

445 2/2009 Desert Tortoise Council Abstracts 34" Annual Meeting and Biology Scott Cashen
Symposium '

446 - 12/2010 Desert Tortoise Council Abstracts 35" Annual Meeting and Biology Scott Cashen

» Symposium

447 4/2/09 US Dept. of the Army, Memorandum for Desert Tortoise Biology Scott Cashen
Recovery Coordinator, re Fort Irwin FISS Depredation .

448 7/29/05 T. Esque, K. Nussear, P. Medica, Desert Tortoise Translocation Biology Scott Cashen

-| Plan for Fort Irwin’s Land Expansion Program at the U.S. Army

National Training Center (NTC) & Fort Irwin :

449 5/1/09 T. Esque, K. Nussear, K. Drake, K. Berry, P. Medica, J.Heaton, Biology Scott Cashen
Amendment to Desert Tortoise Translocation Plan for Fort
Irwin’s Land Expansion Program at the U.S. Army National
Training Center (NTC) & Fort Irwin

450 Spring Calico Solar Desert Tortoise Translocation Plan Recipient Site Biology Scott Cashen

: 2010 Photograph; Photograph #4: Long Distance DWMA

Translocation Area

451 K.H. Berry, Draft Decision for Short-Distance Translocation of | Biology Scott Cashen
Desert Tortoises '

452 Single Factor ANOVA Model and Tests, Control Treatment Biology Scott Cashen

453 K. Berry, M. Christopher, Guidelines for the Field Evaluation of | Biology Scott Cashen
Desert Tortoise Health and Disease '

454 8/25/10 Testimony of Scott Cashen on Desert Tortoise Impacts in Staff’s | Biology Scott Cashen

: Errata #2 ’

455 _K.E. Nussear, T.C. Esque, D.E. Haines, C.R. Tracy; Deser -Biology————-Scott-Cashen
Tortoise Hibernation: Temperatures, Timing and Environment .

456 C.H. Emst, J.E. Lovich, Turtles of the United States and Canada | Biology Scott Cashen

457 J.M. Germano, P.J. Bishop, Suitability of Amphibians and Biology Scott Cashen
Reptiles for Translocation :

458 J.S. Heaton, et al., Spatially explicit decision support for selecting | Biology Scott Cashen
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EXHIBIT | DATE TITLE SUBJECT SPONSOR
NO.
translocation areas for Mojave desert tortoises
459 9/14/04 Redlands Institute Decision Support Team, Habitat Potential Biology Scott Cashen
Knowledge Base (cover and pp. 30-32)
460 Adaptive Management Working Group, The U.S. Dept. of the Biology Scott Cashen
Interior Technical Guide, 2009 ed., Chapter 1
461 9/17/10 Additional Rebuttal Testimony of Scott Cashen on Behalf of the | Biology Scott Cashen
California Unions for Reliable Energy on the Applicant’s
Proposed Scenarios 5.5 and 6 for the Calico Solar Project
462 2007 K.E. Nussear, T.C. Esque, D.F. Haines, C.R. Tracy, Desert Biology Scott Cashen
' Tortoise Hibernation: Temperatures, Timing, and Environment
463 8/2008 Public Review Draft Recommendations of Independent Science | Biology ‘Scott Cashen
Advisors for The California Desert Renewable Energy ‘
Conservation Plan (DRECP)
464 2007 K.E. Nussear, C.R. Tracy, Can Modeling Improve Estimation of | Biology Scott Cashen
Desert Tortoise Population Densities? (Ecological Applications
pp.579-586)
441 8/16/10 Rebuttal Testimony of David S. Whitley on Behalf of the Cultural David S. Whitley
California Unions for Reliable Energy on Cultural Resources for
the Calico Solar Project (c.v. and declaration)
442 2001 Desert Pavement and Buried Archaeological Feature in the Arid | Cultural David S. Whitley
West: A Case Study from Southern Arizona '
465 9/17/10 Additional Rebuttal Testimony of David S. Whitley on Behalf of | Cultural David S. Whitley
the California Unions for Reliable Energy on Cultural Resources
» for the Calico Solar Project
405 7/29/10 Rebuttal Testimony of Boris Poff on Behalf of California Unions | Soil/Water Boris Poff
] for Reliable Energy on Soil and Water for the Calico Solar ’
Project .
406 Poff c.v. Soil/Water Boris Poff
407 McFadden, Wells, Jercinovich, Department of Geology, Univ. of | Soil/Water Boris Poff
New Mexico, Influences of eolian and pedogenic processes on
the origin and evolution of desert pavements
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EXHIBIT | DATE TITLE SUBJECT SPONSOR
NO. ‘ ‘
408 Seager, Ting, Held, Kushnir, et al., Model Projections of an Soil/Water Boris Poff
Imminent Transition to a More Arid Climate in Southwestern
North America
409 Okin, Murray, Schlesinger, Degradation of sandy arid shrubland | Soil/Water Boris Poff
environments: observations, process modeling, and management
implications
410 Okin, Gillette, Herrick, Multi-scale controls on and consequences | Soil/Water Boris Poff
of Aeolian processes in landscape change in arid and semi-arid
environments
411 Angel, Palecki, Hollinger, Storm Precipitation in the United Soil/Water Boris Poff
States. Part II: Soil Erosion Characteristics
412 Anderson, Wells, Graham, Pedogenesis of Vesicular Horizons, Soil/Water Boris Poff
Cima Volcanic Field, Mojave Desert, California
400 7/23/10 Opening Testimony of David Marcus on Behalf of California Transmission David Marcus
Unions for Reliable Energy on Transmission for the Calico Solar '
Project
401 | 7/16/10 Marcus Declaration Transmission David Marcus
402 Marcus c.v. Transmission David Marcus
403 4/26/10 131 FERC 61,071, Docket ER10-796, order issued April 26, 2010 | Transmission David Marcus
437 Project Overview Map Transmission David Marcus
438 10/21/09 Transmission Line Upgrades Transmission David Marcus
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1. Introduction

On September 3, 2010, the Committee notified the Applicant that it could not approve the Calico Solar
Project as proposed, due to, among other things, the scope and scale of high quality habitat affecting
desert tortoises and bighorn sheep that would be lost in order to construct and operate the project.
However, the Committee expressed a willingness to consider further evidence on project proposals with
reduced footprints that exclude the highest quality tortoise habitat. The Applicant subsequently
submitted six reduced footprint alternatives, two of which have been looked at more closely, termed
Scenario 5.5 and Scenario 6. This testimony identifies the impacts the Applicant’s two proposed Project
alternatives would have on biological resources.

The Applicant’s two new footprints still eliminate thousands of acres of habitat occupied by desert
tortoises, burrowing owl, golden eagles, kit fox, badger, Mojave fringe-toed lizards, bighorn sheep,
white-margined beardtongue, and numerous other sensitive biological resources. Whereas new
configurations would reduce the Project’s direct impacts on some sensitive species and their habitat, they
would not alleviate the adverse landscape-level impacts that a large development project would have on
the functions of an intact ecosystem. The sensitive biological resources that occur in the proposed
Project area are dependent on these ecosystem functions, many of which would be lost or dramatically
altered if a Project is approved at this site. Therefore, if the Committee hopes to promote the long-
term conservation and recovery of the desert tortoise, bighorn sheep, and other sensitive biological
resources in the Project region, it must think beyond the static numbers presented in the
Applicant’s most recent proposal, and instead acknowledge the ecological consequences of a
massive (4,613 acres under Scenario 5.5 and 4,244 acres under Scenario 6) development project in
a relatively undisturbed essential connectivity area. Even the reduced footprints presented would
cause unacceptable ecological consequences that simply render the site an inappropriate location for
large-scale renewable energy development.

I1. The Reduced Footprint Alternatives are Inconsistent with Long-Term Conservation and
the Recommendations from the Independent Science Advisors for the California Desert
Renewable Energy Conservation Plan

On August 15, 2010, an independent group of science advisors released recommendations on the
California Desert Renewable Energy Conservation Plan (DRECP). The DRECP will serve as a
California Natural Community Conservation Plan under the California Endangered Species Act. The
Applicant’s proposed Project alternatives conflict with many of those recommendations. For example:

“[w]e also understand that time is of the essence, and that fully complying with all of our
recommendations prior to plan completion could cause significant delays. This should not
be used as an excuse to either ignore recommendations or to delay the plan to implement
all recommendations... We therefore strongly advocate using “no regrets” strategies in
the near term—such as siting developments only in already disturbed areas'—as more
refined analyses become available to guide more difficult decisions.”

The proposal to develop the Project on relatively pristine land is unquestionably in conflict with this
overarching recommendation. It is also contrary to the actions needed to conserve the desert tortoise and

! Defined in the report as “areas where grading, grubbing, agriculture, or other actions have substantially altered vegetation or
broken the soil surface.”

? [DRECP] California Desert Energy Conservation Plan Independent Science Advisors. 2010 Aug. Recommendations of the
Independent Science Advisors for The California Desert Energy Conservation Plan. Public Review Draft. Produced by the
Conservation Biology Institute, San Diego. p. 2. [emphasis added].
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disregards many of the specific recommendations articulated by the independent science advisors, as
further explained herein.

III. The Project Would Severely Fragment the Landscape

Habitat fragmentation and impediments to wildlife movements are among the greatest threats to desert
communities and species; maximizing habitat connectivity is essential in adapting to the impacts from
climate change. California’s deserts have already experienced a large amount of fragmentation. As a
result, the science advisors recommended that the DRECP to embrace a primary goal of “avoiding and
minimizing any additional habitat loss or fragmentation.” Unfortunately here, the proposed Project
represents one of the more insidious types of habitat loss and fragmentation given the effects it would
have on perforating a relatively undisturbed landscape within a network of important ecological
preserves.

The Applicant’s analysis of the impacts to desert tortoise under the two new footprints was directed
primarily at estimating the number of tortoises (i.e., adults, juvenile, and eggs) within the area
encompassed by each of these. Reliance on this type of static data is often misleading. Species’ ranges
are dynamic, and populations naturally fluctuate and shift on the landscape over time due to natural and
anthropogenically affected climatic shifts, species interactions, and stochastic population processes.” As
a result, the DRECP science advisors have recommended “conserving large areas that encompass
broad environmental gradients (e.g., a wide range of latitudinal, longitudinal, elevational, climatic,
and geological conditions) within an interconnected reserve network (to allow the greatest
potential for range shifts), and that it [the DRECP] maximize conservation of ground and surface
waters, riparian areas, and washes to maximize resiliency in the face of climate change.”4 As with
the previous plans, the Applicant’s new proposals lack any recognition or analysis of these larger issues.
Furthermore, the only maps that the Applicant provided of the reduced footprints do not enable the
Commission to assess the alternatives in relation to environmental gradients, or in relation to the existing
reserves in the region.

Because desert tortoises occupy large home ranges, the long-term persistence of extensive, unfragmented
habitats is essential for the survival of the species.” The loss or degradation of these habitats to
urbanization, habitat conversion, and the other landscape-modifying activities that would result from the
project place the desert tortoise at increased risk of extirpation.’ I recommend the Committee adopt the
DRECP science advisors’ recommendation that renewable energy projects “avoid contributing to habitat
fragmentation adjacent to or in proximity of reserve areas or important habitat areas, including National
Parks, ACECs, [and] Wilderness Areas”.” The Project as currently proposed is amongst the Pisgah
ACEC, the Cady Mountains Wilderness Study Area, and the Ord-Rodman Desert Wilderness
Management Area. Project construction would therefore fragment the connectivity between these vital
areas. The reduced footprints proposed by the Applicant do not reduce these fragmentation impacts and
the Committee should therefore deny the Project.

> 1d, 39.

YId, p. 57.

> U.S. Fish and Wildlife Service. 2008. Draft revised recovery plan for the Mojave population of the desert tortoise (Gopherus
agassizii). U.S. Fish and Wildlife Service, California and Nevada Region, Sacramento, California. 209 pp. p. vi.

6 U.S. Fish and Wildlife Service. 2008. Draft revised recovery plan for the Mojave population of the desert tortoise (Gopherus
agassizii). U.S. Fish and Wildlife Service, California and Nevada Region, Sacramento, California. 209 pp. p. vi.

"DRECP, p. 71.
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a. Loss of Connectivity

An earlier Staff Assessment concluded that implementation of the proposed mitigation measures would
not offset Project impacts to the north-south movement corridor.® Neither Scenario 5.5 nor 6 would alter
Project impacts to the north-south movement corridor. Maintenance of a north-south movement corridor
is important to the long-term viability of many plant and animal species, especially given climate change.
It is also critical to the maintenance of species that exhibit a metapopulation structure, such as bighorn
sheep. On 5 August 2010, Dr. Vernon Bleich testified that metapopulation function for bighorn sheep is
contingent upon continued connectivity.” Dr. Bleich further testified that the Project site is on a direct
line between the south end of the Cady Mountains and the north end of the Rodman Mountains. The
Applicant’s new proposal would continue to disrupt metapopulation function and movement from the
Cady Mountains to the south, and equally importantly, from the Rodman Mountains northward to the
Cady Mountains. Dr. Bleich’s expert opinion was that this obstruction would further constrain
opportunities for bighorn sheep to recolonize vacant habitat from which they may become extirpated in
the future (e.g., as the result of disease), and that it would certainly have an impact on transfer of genetic
material from geographic area to geographic area.'?

In his opening testimony, the Applicant’s consultant, Dr. Mock, testified that sheep sign detected during
survey efforts was located outside of the project site and that the project presents no impediments to
bighorn sheep movement in the project vicinity.'' In his most recent testimony, Dr. Mock testified that
the sightings of Nelson’s bighorn sheep and other evidence indicate that the likely routes for Nelson’s
bighorn sheep inter-mountain movement are east of the 850 MW Project site.'* In assessing the direct
impacts of a reduced project footprint on desert tortoise, I discovered evidence that the Applicant
had detected bighorn sheep sign in an area that is within both of the reduced footprint alternatives,
and considerably south of the Cady Mountains.” To the best of my knowledge, the detection of
bighorn scat was never mapped or otherwise addressed by the Applicant. Attached to this testimony
(Attachment A) is a map showing the location of the scat and a few of the other sensitive biological
resources detected during the Applicant’s 2010 desert tortoise surveys (but never mapped by the
Applicant). The detection of sheep scat considerably south of the Cady Mountains supports Dr. Bleich’s
testimony, and my professional opinion, that the Project site serves as a sheep movement corridor
between the Cady and the Rodman Mountains.

The independent science advisors stated that a key focus of the DRECP should be maintaining or
improving landscape-level linkages that meet the niche requirements of all covered communities and
species.'” In addition, testimony from several parties has referenced the California Essential Habitat
Connectivity Project (i.e., Spencer et. al 2010), which concluded that the Project site is located within an
“Essential Connectivity Area.”"> Information from the California Essential Habitat Connectivity Project
is available to the public on the BIOS website, managed by the California Department of Fish and Game.
Through use of this website, I investigated the attributes of the Essential Connectivity Area associated
with the Project site to determine how connectivity would be affected by the reduced footprint

¥ SA, p. C.2-95.

? See 2010 Aug 5 Transcript, p. 307.

Or1d, p.311.

" Opening testimony of Dr. Patrick Mock, p. 5.

12 Testimony of Dr. Patrick Mock, 2010 Sep 13. Item #7.

1 See URS. 2010 May 17. Results of 2010 Desert Tortoise 10m Transect Survey for Calico Solar Project. Appendix A-2. p
21. Object ID #5.

' DRECP, p. 39.

3 SSA, p. C.2-98.

2309-112d 3



alternatives. I also used the website to generate a large-scale map that could be used for interpretation. '
I have attached a copy of the map to this testimony (Attachment B). The map illustrates two
important issues relevant to the reduced footprint alternatives: (1) both alternatives would
eliminate much of the Essential Connectivity Area; and (2) both alternatives occupy the most
permeable portions (i.e., most conducive to wildlife movement) of the Connectivity Area.

b.  Sediment Transport and Function

The ecological effects of projects that disturb desert soils can extend far beyond the areal footprint of the
development itself due to downslope effects on hydrology and downwind effects on eolian processes,
among other effects.'” Movement of soil particles (sand, silt and clay) by wind is one of the dominant
processes in dryland environments (Breshears et al. 2003). Soil movement affects ecosystem function by
altering soil texture, depth, and chemistry, which can strongly affect plant and animal communities.
Alteration of natural soil movement processes by construction or other human effects can have long-
lasting impacts that reach far beyond the footprint of the project—for example by increasing atmospheric
dusts or by disrupting eolian processes that maintain sand dune communities.

Although there are some soil surface types that are inherently unstable (e.g., playa margins, dry wash
bottoms), contrary to common belief, most desert surfaces are very stable and produce little sediment in
the absence of disturbance (Marticorena et al. 1997). Natural armoring of the soil surface is provided by
rocks, physical and biological soil crusts, plants, and plant litter (van Donk et al. 2003). Construction that
disturbs these features can greatly increase soil movements and deposition of soil particles in other
locations. Loss of soil via wind erosion leaves behind a coarser textured soil with lower fertility and
water-holding capacity. Fine particles (silt and clay) can move great distances on the wind, even around
the globe, and degrade air quality and visibility. Deposition of dusts can alter soil fertility and water-
holding capacity and therefore plant community composition (Reynolds et al. 2001) often favoring non-
native annual grasses (Miller et al. 2006). Dust accumulation on leaves and stems of desert plants can
reduce physiological performance, plant growth and seedling establishment (Sharifi et al. 1997, 1999).
Fine soil particles can also transport and deposit toxic elements, such as mercury and arsenic, onto plants
and watersheds (Chaffee and Berry 2006)."

To the best of my knowledge, the Applicant has not provided analyses of the amount of soil disturbance
that would occur under the two reduced footprint alternatives. However, both scenarios involve removal
of the detention basins, which were originally proposed to intercept and slow the flow of sediment laden
runoff.” The Applicant has recently submitted testimony that suggests the basins are not needed to
control sedimentation and erosion. In my opinion, the conclusions that were made in the testimony do
not provide a reliable prediction of the sediment transport processes that will occur if the Project is
constructed. Regardless of whether the detention basins are removed, the Applicant’s proposed reduced
footprints would involve an extensive amount of soil disturbance that inevitably will affect downslope
and downwind areas (e.g., the Pisgah ACEC) occupied by desert tortoises, Mojave fringe-toed lizards,
and other sensitive biological resources.

'® Natural Landscape Blocks and Essential Connectivity Areas mapped for the California Essential Habitat Connectivity
Project (Spencer et al. 2010). Links to download the report, maps, and GIS data are at www.dfg.ca.gov/habcon/connectivity/.
17

DRECP, p. 44.
¥ 1d p. 38.
' Huitt-Zollars. 2009. Drainage Erosion & Sediment Control Plan for Solar One. p. 4-1.
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C. Other Indirect Impacts Associated with the Reduced Footprint Alternatives

Even with the reduced footprints, any Project at this site would dramatically increase several major
threats to the persistence and recovery of desert tortoise populations. These include the spread of
invasive plants, increased predator densities, and increased human access to tortoise habitat.

d. Conclusion

Any dedicated proposal to reduce Project impacts to biological resources must address the needs of
whole, intact, natural communities and mosaics of communities at the landscape scale.”® The
Applicant’s testimony ignored this standard, and thus the long-term ecological effects of the Project.
Instead, it focused almost exclusively on the short-term impacts to just one species (i.e., the desert
tortoise). This is not an acceptable solution to the Committee’s concerns. The Committee would do well
to keep in mind that staff concluded in the Supplemental Staff Assessment that:

“[r]egion-wide, the cumulative impacts of past, present, and foreseeable future large-scale
habitat conversions to desert tortoise habitat and connectivity are cumulatively significant,
even with these conservation efforts [establishment of reserves]. Such effects can only be
addressed through a regional and coordinated effort. Ongoing collaborative efforts by
federal and State agencies to develop a Desert Renewable Energy Conservation Plan and
BLM’s Solar Energy Development Programmatic EIS provide an appropriate vehicle for
such a regional mitigation approach.””!

Since release of the first of several Supplemental Staff Assessments, the independent science
advisors have released their recommendations for the Desert Renewable Energy Conservation
Plan. The Calico Solar Project conflicts with almost all of these recommendations. I strongly
urge the Committee to reject the Project in conformance with the advisors, and adopt a “no
regrets” strategy until more refined analyses of Project alternatives are available.

IV.  The Applicant has yet to Resolve the Issues Associated with the Desert Tortoise
Translocation Plan

Inherently a reduced footprint alternative would involve moving fewer tortoises off the Project site than
the originally proposed Project. Regardless, tortoises will need to be moved off the site and the
Applicant has yet to resolve the numerous deficiencies with its Draft Translocation Plan.

I have provided substantial testimony on the numerous deficiencies associated with the Applicant’s
translocation plan. Additionally,

1. Dr. Kristin Berry, a well-recognized expert in desert tortoise ecology, expressed her opinion
that the “translocation plan seems to be hastily assembled, lacks basic and careful science,
and it's not a rigorous, thoughtful plan.”**

2. Ashleigh Blackford from the U.S. Fish and Wildlife Service (USWES) stated “there's quite
a bit of acreage left to be evaluated in the Ord-Rodman DWMA?”, and that “after you gather
that information are we only able to proceed with that translocation.”*

* DRECP, p.12.

21 SSA, p. C.2-135. [emphasis added]
2 See 2010 Aug 25 Transcript, p. 75.
# See 2010 Aug 25 Transcript, p. 121.
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3. Chris Huntley (Energy Commission Staff) stated “[a]s the translocation plan stands now,
staff does not consider it adequate.”**

4. Tonya Moore from the California Department of Fish and Game submitted written
comments that stated that “[t]he Department does not currently have enough information to
analyze the impacts to the recipient population”, and that the translocation areas should
meet several criteria (that she subsequently listed) to meet the Department’s full mitigation
criteria.

These issues have not been resolved by the Applicant’s reduced footprint proposals (or testimony). As a
result, the Committee has no further evidence to conclude the Applicant has done the analysis required to
identify significant impacts to offsite populations and developing mitigation prior to moving tortoises off
the Project site.

Even if the Project were to be approved, tortoise will soon begin entering their winter burrows, which are
relatively deep and difficult to determine occupancy. During the 18 August 2010 hearings, Chris Otahal
from the Bureau of Land Management testified that hibernation was weather dependent, and “the
assumption is that if it's before October 30th, that they're not in hibernation yet.”* Mr. Otahal’s
testimony is not supported by scientific research, which concluded: (1) that there was not a statistically
significant relationship between temperatures and the onset of hibernation; and (2) that tortoises in most
populations in the northeastern Mojave Desert began hibernation by mid-October.*

The recommendations issued by the independent group of science advisors for the DRECP addressed the
issue of tortoise translocation. They stated:

“One action that we generally do not endorse as mitigation per se—except perhaps under
certain rare circumstances where scientific evidence suggests it may be warranted—is
animal translocations out of proposed development areas into reserve areas. This is often
done but rarely effective—a “feel-good” measure that has dubious ecological benefits and
potential to do more harm than good.””’

The Applicant’s Desert Tortoise Translocation Plan proposes exactly what the advisors caution against —
moving the tortoises out of the Project area and into a preserve. The Applicant’s proposal will have
serious environmental consequences in the preserves that have not been analyzed or mitigated.

V. The Applicant’s Statements Regarding Desert Tortoise Habitat Quality Remain
Unsupported

To support the reduced footprint proposals, the Applicant claims that both Project scenarios would
reduce impacts to the highest quality desert tortoise habitat in the Project area. According to the
testimony of Theresa Miller, “[b]ased on a desktop habitat model, extensive site evaluations and protocol
level surveys on the entire site, URS determined that the site includes a diversity of soil types, slopes,
vegetation, and other features that create a variety of desert tortoise habitat, ranging from high quality to
low quality. Using accepted criteria and best available data, URS mapped the quality of the habitat

*1d., p. 180.

> See 2010 Aug 18 Transcript, p. 352 and 355.

%6 Nussear KE, TC Esque, DF Haines, CR Tracy. 2007. Desert Tortoise Hibernation: Temperatures, Timing, and
Environment. Copeia, No. 2: 378-386.

*" DRECP, p. 75.
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found on both the Project site and on the potential translocation recipient sites.

2% T have the following

comments related to Ms. Miller’s testimony:

1. Despite several requests, the Applicant has not provided any information that enables an
assessment of the validity of the “desktop habitat model” that was apparently used. In
response to the Sierra Club’s Motion to Compel, the Applicant is now stating:

“Sierra Club appears to be claiming that the only way that the Applicant could
have evaluated the quality of the desert tortoise habitat on the site is by following
some unspecified habitat modeling effort which is not required by any agency
protocol nor is a generally accepted approach. The simple answer is that the data
and information that Sierra Club appears to be seeking does not exist in the form
that they would like and is therefore not available.”

The methods the Applicant used to delineate desert tortoise habitat quality now appear to be less
reliable than ever. Based on all the information provided to date (including the Applicant’s
written and oral testimony, the Applicant’s written reports, the desert tortoise data sheets, and the
Applicant’s response to the Sierra Club’s Motion to Compel), it is apparent the Applicant’s
delineation of habitat quality was made without any quantitative field data or scientific
foundation. Instead, the Applicant simply drew arbitrary lines of a map “based upon the location
of the desert tortoise sightings and the desert tortoise locations.” Such an approach is not a
valid technique for evaluating the impacts of a reduced footprint Project, nor is it an approach
acceptable to the USFWS. During the August 18, 2010 evidentiary hearings, Ms. Blackford from
the USFWS stated:

“habitat quality cannot truly be measured at this time...We go out quite
frequently with the tortoise experts and see habitat that we think as humans looks
like great habitat and we find very low density of tortoise in that area. And we
can go out the areas [sic] that from our perception seems to be low quality habitat
and we find extremely high numbers of Desert Tortoise. So having really saying
that [sic] the high quality, low quality, and medium quality is not -- you know, I
know that we so, oh, it has a lot of tortoises, so it must be high quality habitat or
it has few tortoises so it must be low quality, but there's -- many people would
know the}roe's an abundance of factors that could be coming into play for that
density.”

Through its inability to provide data and statements made in its response to the Motion
to Compel, the Applicant has demonstrated that it relied on techniques that Ms.
Blackford confirmed cannot be used to establish desert tortoise habitat quality.

1. According to the soils map that the Applicant provided as part of its Application for
Certification, the majority of the Project site contains one soils type, not a diversity of soil
types as suggested by Ms. Miller.”! Consequently, the Applicant has not provided any
reliable information on soils in the Project area to support a conclusion that a reduced
footprint Project would avoid the highest quality desert tortoise habitat.

2. According to Ms. Miller’s own testimony, “[a]ll of the 6215 acre, 850 MW project, as well
as Scenarios 5.5 and 6, were in areas with slopes less than 20%.”** The Applicant’s Erosion

2% Testimony of Theresa Miller, p. 1.

* Applicant’s response to Sierra Club Motion to Compel, p. 6.
30 See 2010 Aug 18 Transcript, p. 337-338.

! AFC, Figure 5.4-1.

32 Testimony of Theresa Miller, p. 4.
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Control Plan reported “slopes range from 2% to 5% across the site.”> This should not be
considered a diversity of slopes as suggested by Ms. Miller. Consequently, the Applicant
has not provided any reliable information on slopes in the Project area to support a
conclusion that a reduced footprint Project would avoid the highest quality desert tortoise
habitat.

3. According to the vegetation map generated by the Applicant, one vegetation type (Mojave
Creosote Bush Scrub) characterizes almost the entire Project site.’* This is not a diversity
of vegetation as suggested by Ms. Miller. Consequently, the Applicant has not provided any
reliable information on vegetation in the Project area to support a conclusion that a reduced
footprint Project would avoid the highest quality desert tortoise habitat.

According to Ms. Miller’s own testimony, “we did a qualitative assessment, we did not do a quantitative
binary assessment of the habitat.”>> These are not “accepted criteria” or what could be considered the
“best available data.” To the contrary, the only “data” presented by the Applicant are completely
indefensible and lack any scientific merit. As a result, they provide no value in assessing the impacts of
a reduced footprint Project.

a. Habitat Models and Input Data

Ms. Miller’s testimony indicates “[s]urvey leads were tasked with assessing the habitat found within
each survey cell by (1) noting the soil type and substrates, (2) assessing the presence and amount of
scrub cover, (3) noting and evaluating the quality and density of forage present; (4) observing the amount
of native v. non-native vegetation; (5) looking for desert tortoise and assessing the heath of any desert
tortoise observed; (6) looking for desert tortoise sign, and (7) identifying and evaluating the quality of all
burrows located on the site. During the surveys, surveyors completed general data sheets and tortoise
observation surveys. URS then compiled the information from the surveys and used it to ground-truth the
desktop modeling.”®

I have the following comments related to this portion of Ms. Miller’s testimony:

1. Despite my request, URS has not provided the model algorithm. Furthermore, URS has not
discussed the consistency between the model’s prediction and field-verification data, nor
how field-verification data were used to improve the model.

2. Despite several requests and Ms. Miller’s earlier testimony that the data were collected,
URS has been unable to provide any data to substantiate Ms. Miller’s testimony.®’ These
data are essential to assess the various qualities of habitat that would be impacted (and
avoided) by the Applicant’s reduced footprint alternatives.

3. The Applicant’s use of survey leads to assess habitat within each survey cell has two critical
flaws: (1) it has produced data that is unreliable; and (2) it has introduced bias due to
inherent inconsistencies among surveyors tasked with making subjective evaluations.
Boarman (2002) provided an excellent summary of data obtained through professional
judgments:

33 Huitt-Zollars. 2009. Drainage Erosion & Sediment Control Plan for Solar One. p. 2-3.
** Biological Assessment, Figure 2.

3 See 2010 Aug 18 Transcript, p. 334.

36 Testimony of Theresa Miller, p. 4.

37 See 2010 Aug 25 Transcript, p. 209.
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“[w]hen the proper research has not been conducted or completed, or time or expertise is
not readily available, managers often rely on the professional judgments of staft biologists
or other scientists. Reliance on professional judgement requires managers to use data that
are unreliable if only because they cannot necessarily be independently evaluated or
examined. The judgments may involve unsupported speculation, data that have been
improperly or incompletely analyzed, or may involve faulty recall of the facts. On the other
hand, professional judgments may be very sound, reliable, and based on an objective
evaluation of the information available. The manager may not be able to separate good from
poor judgments because there is generally too little information to evaluate. Judgments
solicited from several competent professionals is advisable when possible. Also, the
professionals chosen to provide input should provide citations and critical analyses of the
data they are using to make the judgment. They should clearly state where the strengths and
weaknesses in their judgments lie.”®

b. USGS Habitat Model

According to Ms. Miller’s testimony, “[t]o identify and evaluate potential desert tortoise habitat, URS
used the USGS' desert tortoise habitat suitability model (USGS 2009)...using this model, the project site
received a score of 0.9 for the majority of the site, and a score of 0.8 in areas south of the railroad
tracks.”’ Figure 12 in the Applicant’s Draft Biological Assessment depicts areas south of the railroad
tracks that also received a score of 0.9. Furthermore, the Applicant has not explained why its habitat
evaluation is inconsistent with the USGS’, why the Applicant’s “desktop” model would provide a more
reliable prediction than the model generated by the USGS, or how the models were used to derive the
habitat quality conclusions presented in the Applicant’s testimony (e.g., were both models given equal
weight?).

C. Soils

According to Ms. Miller’s testimony, “during the desert tortoise surveys, the surveyors gathered site
specific information and made general habitat assessments based upon qualitative observation, including
soil type. On the Calico site, the surveys revealed that there is a transition between very sandy soils near
the railroad tracks to rocky and cobbly soils further north. The demarcation between the sandy soils in
the south and the more rocky and cobbly was one of the factors which was [sic] used to draw the
boundary line between the higher quality and medium quality habitat shown on Figure 9 of the Desert
Tortoise Translocation Plan.”*

I have the following comments related to this portion of Ms. Miller’s testimony:

1. "[g]eneral habitat assessments based upon qualitative observation" cannot be used to
ground-truth a desktop model. By definition, a model produces non-qualitative data
(although the input may be qualitative).

2. Ms. Miller’s testimony is not supported by the Applicant’s soils map or the information
presented on the desert tortoise data sheets. I agree with Ms. Miller’s testimony that soil
type is important because desert tortoise burrow in the ground.*' However, because desert

¥ Boarman WI. 2002. Threats to Desert Tortoise Populations: A Critical Review of the Literature. U.S. Geological Survey,
Western Ecological Research Center. Sacramento (CA): 86 p.

3% Testimony of Theresa Miller, p. 3.

“Id p.45.

' 1d, p. 4.
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tortoises dig subsurface burrows, the composition of surface soils may not provide a good
indication of the soil’s ability to support burrows. Ms. Miller previously testified that the
survey team did not dig the soil pits that would be necessary to evaluate the soil’s ability to
support tortoise burrows.*

d. Vegetative Cover

According to Ms. Miller’s testimony, “[a]n area that has a high diversity and dense coverage of annual
and perennial species for foraging is characteristic of higher quality habitat whereas medium and lower
quality habitat is more sparse. Likewise, dense coverage of scrub (50-70%) is considered higher quality
habitat, which was observed in the area identified as high quality habitat on the project site.”™ Ms.
Miller fails to quantify desert tortoise cover requirements or provide appropriate citations for her
conclusions. Although desert tortoises rely on both shrubs and burrows for cover,* they are known to
prefer areas with sparse shrub cover because it promotes growth of herbaceous plants, their preferred
food.* Furthermore, Ms. Miller’s testimony is inconsistent with the Applicant’s Erosion Control Plan,
which reported the Project area as having “poor vegetative cover (approximately 20%)”, and the
testimony of Robert Byall, who indicated “vegetation on and uphill from the Project site is sparse enough
that I do not expect significant debris along the fence line.”*®

e. Tortoise Distribution

According to Ms. Miller’s testimony, “[s]urvey results showing higher numbers of tortoises and burrows
indicated higher quality habitat. The locations of actual tortoise and burrow sightings were consistent
with the expectation based upon the modeling and the previous observations on the site.” Ms. Miller’s
testimony is misleading. Figure 8 of the Applicant’s Draft Biological Assessment depicts a
“concentration of tortoise or tortoise sign” over virtually all of the Project area north of the railroad
tracks. This suggests that the Applicant has not provided an accurate assessment of the desert tortoise
habitats that would be avoided through one of the reduced footprint projects.

VI. Conclusion

In my previous written testimony I presented several conclusions pertaining to a 6,215-acre Project.
These included that the Project would (1) have an unmitigated, significant impact on the State and
federally threatened desert tortoise and it would cause further decline of the species; (2) have a
significant adverse impact on numerous other special-status plant and animal species, including species
protected by the Endangered Species Act and West Mojave Plan; (3) jeopardize the continued existence
of at least two special-status plant species; (4) cause irreparable damage to a healthy desert ecosystem,;
and (5) compromise the ecological integrity of the surrounding conservation areas (e.g., Pisgah ACEC,
Ord-Rodman DWMA, and Cady Mountains Wilderness Study Area). None of my conclusions on the
significant environmental impacts of the Project have changed.

2 See 2010 Aug 5 Transcript, p. 98. (The transcript incorrectly attributes the testimony to Ms. Bellows).

* Testimony of Theresa Miller, p. 5.

# Schamberger ML, FB Turner. 1986. The application of habitat modeling to the desert tortoise (Gopherus agassizii).
Herpetologica 42:134-138.

#U.S. Fish and Wildlife Service. 1994. Desert Tortoise (Mojave Population) Recovery Plan. U.S. Fish and Wildlife Service,
Portland, Oregon.

* Testimony of Robert Byall, p. 3.

2309-112d 10



Declaration of Scott Cashen
Calico Solar Project

Docket 08-AFC-13

1. Scott Cashen. declare as follows:

1)

4)

N
-

0)

. ' : .

I am an independent biological resources consultant. [ have been operating my
own consulting business for the past three years. Prior to starting my own
business | was the Senior Biologist for TSS Consultants. ‘

I hold a Master’s degree in Wildlife and Fisheries Science. My relevant
professional qualifications and experience are set forth in the attached testimony
and are incorporated herein by reference.

I prepared the testimony attached hereto and incorporated herein by rctlcrence.
relating to the biological resource impacts of the Calico Solar Project.

i
| prepared the testimony and maps attached hereto and incorporated herein by
reference relating to the distribution of solar energy generation infrastructure in
San Bernardino County. |

It is my professional opinion that the attached rebuttal testimony and maps are
true and accurate with respect to the issues that they address. ‘

I am personally tamiliar with the facts and conclusions described within the
attached testimony. and if called as a witness. | could testity competently thereto.

I declare under penalty of perjury that the foregoing is true and correct to the best of my
knowledge and belief.

Dated:

- . é,-\
/ /7"710 Signcd:% :
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Desert Tortoise Hibernation: Temperatures, Timing, and Environment

KENNETH E. NUssEAR, ToDb C. EsQUE, DUSTIN F. HAINES, AND C. RICHARD TRACY

This research examined the onset, duration, and termination of hibernation in
Desert Tortoises (Gopherus agassizii) over several years at multiple sites in the
northeastern part of their geographic range, and recorded the temperatures
experienced by tortoises during winter hibernation. The timing of hibemation by
Desert Tortoises differed among sites and years. Environmental cues acting over the
short-term did not appear to influence the timing of the hiberation period. Different
individual tortoises entered hibernation over as many as 44 days in the fall and
emerged from hibernation over as many as 49 days in the spring. This range of
variation in the timing of hibernation indicates a weak influence at best of exogenous
cues hypothesized to trigger and terminate hibernation. There do appear to be regional
trends in hibernation behavior as hibernation tended to begin earlier and continue
longer at sites that were higher in elevation and generally cooler. The emergence date
was generally more similar among study sites than the date of onset. While the climate
. and the subsequent timing of hibernation differed among sites, the average
temperatures experienced by tortoises while hibernating differed by only about five

degrees from the coldest site to the warmest site.

DESERT Tortoises (Gopherus agassizii) are
distributed in desert and subtropical re-
gions of the southwesterm United States and
northernm Mexico (Germano et al., 1994). The
northern extent of this distribution is a temperate
zone where some environmental temperatures in
winter can be inhospitable or even lethal to
Desert Tortoises. Tortoises avoid cold tempera-
tures in the winter by using underground cover
sites (hibernacula), which generally consist of
burrows (excavated in soil} or dens (natural

rocky caves; Burge, 1977; Bulova, 1994). Hiber-

nacula generally have higher temperatures than
the open environment during the winter and
provide substantial buffering from the daily
temperature fluctuations present in the environ-
ment. Thus, hibernacula provide tortoises with
protection from potentially lethal temperatures
in winter.

Research on the timing and temperature of
reptile hibernation has focused on snakes (Viita-
nen, 1967; Sexton and Hunt, 1980; Blouin-
Demers et al.,, 2000), lizards (Garrick, 1972;
Etheridge et al., 1983; Wone and Beauchamp,
2003), and turtles (Grobman, 1990; Litzgus et al,,
1999; Plummer, 2004), but few studies have
focused on tortoises (Vaughan, 1984; Bailey et
al., 1995; Rautenstrauch et al., 1998). Under-
standing the timing of hibernation of Desert
Tortoises could have important management
implications for this sensitive species (Rauten-
strauch et al., 1998).

In the northeastern extent of their range,
tortoises may hibernate for up to six continuous
months (Woodbury and Hardy, 1948; Bury et al,,

- 2007 by the American Society of Ichthyologisis and Herpetologists

1994). Little is known about the
cuing the onset and termination of
behavior or the amount of variation

with decreased body temperatures (Bgnnett and
Dawson, 1976; Gregory, 1982). Tortoises may
further reduce their metabolism by inverse
acclimation or other mechanisins of | metabolic
depression (Gregory, 1982). This could allow
tortoises to conserve energy during seasons with
essentially no food resources. Alternatively, hi-
bernation may be induced by endogenous cues.
There is relatively little literature on endogenous
mechanisms cuing hibernation, but observations
of behavior such as declining appetite and
shelterseeking behavior under differential expo-
sure to external cues suggest that the hjbernation
of some reptiles may be influenced By endoge-
nous rhythms (Gregory, 1982). Although in-
triguing, this hypothesis is beyond the scope of
the work we describe here.

In this study we examine correlations between
the onset, duration, and termination of hiberna-
tion in Desert Tortoises in relation to potential
exogenous cues over several years at multiple
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sites in the northeastern portion of their range.
We report the temperatures experienced by
Desert Tortoises and their associated behavior
during winter hibernation.

MATERIALS AND METHODS

Study sites.—We studied hibernation in Desert
Tortoises at four sites in the northeastern Mojave
Desert. The sites were located in the Mojave
Desert scrub biome (Turner, 1982). The City
Creek Site was located in Washington County
north of St. George, Utah (37°9'00"N,
113°35'24"W), and ranged in elevation from
975 m to 1067 m, with highly variable topogra-
phy: flat areas, dry washes up to 2 m deep, dunes,
rocky cliffs and steep hills. The predominant
substrate was red Navajo sandstone interspersed
with ancient lava flows, sand dunes, and crypto-
biotic soils (Esque, 1994). The Littlefield Site was
located in Mohave County north of Littlefield,
Arizona (36°55'48"N, 113°54'36"W), and ranged
in elevation from 576 m to 622 m. The topogra-
phy was generally flat (2-5% slope)}, with
numerous dry washes up to 3 m deep (Esque,
1994). The substrate was shallow sandy/gravelly
loam up to 0.6 m deep with an underlying
calcium carbonate (caliche) hardpan layer. The
Lake Mead site was located in Clark County,
Nevada (36°29'24"N, 114°21'00"W). The site was
at the northern end (Overton arm) of the Lake
Mead National Recreation Area, near Overton,
Nevada. The site elevation ranged from lake level
(approximately 325 m} to 597 m and consisted
of the top and steep cliff sides of a mesa
bordered on three sides by water. The soil
consisted of coarse alluvium consolidated by
calcium carbonate, interspersed with patches of
windblown sand. The Bird Spring Valley site was
also in Clark County, Nevada (BSV 35°58'12"N,
115°20°24"W). The valley was an extensive bajada
ranging from 900 m to 1300 m in elevation and
was of relatively even terrain with shallow arroyos
lined by occasional caliche caves. The substrate
was sandy/gravelly loam up to 0.75 m deep with
an underlying hardpan layer composed of
caliche. Mountainous peaks bordered Bird
Spring Valley to both the east and west.

Tortoise body lemperatures—We used miniature
data loggers (Stowaway #STEB16, Onset Com-
puter Corporation, Pocasset, MA) to record body
temperatures during hibernation of wild Desert
Tortoises at the City Creek and Littlefield sites.
Data loggers were 26.5 g and came encased in
a plastic rectangular housing {46 X 4.8 X
1.5 cm). They were calibrated in water baths at
temperatures over a range of 0 to 45 C before
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and after use in the field. Data loggers were
programmed to record temperatures once per
hour. For protection from the environment, they
were wrapped in a layer of paper and covered
with a layer of duct tape followed by a coating of
epoxy {which served as weather-proofing). Each
data logger was attached with 5-minute epoxy gel
to a location on the anterior half of the carapace
to avoid potential interference during copula-
tion. Data loggers were placed on animals prior
to the expected onset of hibernation and were
removed within several weeks after emergence
from hibernation. Temperatures recorded by the
data loggers at these two sites were the tempera-
tures measured inside the plastic casing of the
data loggers, not. body temperatures of the
tortoises. Nevertheless, the data from the loggers
could be used to discern the timing of hiberna-
tion (see below), and temperatures of the loggers
were likely similar to body temperatures while the
animals were in hibernacula (Gregory, 1982).

Body temperatures of -tortoises at the Lake
Mead and Bird Spring Valley sites were measured
using StowAway™ TidbiT™ temperare data
loggers (Onset Computer Corporation, Pocasset,
MA), customized by Onset from their standard
design (TBICU108; —20 C to +70 C). These were
25 mm in diameter, 14 mm thick, and weighed
approximately 15 g. They had a weather-resistant
thermistor at the end of a 150-mm wire, which
was affixed using fastsetting glue and silicone
between the tail and the carapace of the tortoise
(Nussear et al., 2002). This location has been
shown to approximate cloacal temperatures of
Desert Tortoises (Nussear et al., 2002).

Timing of hibernation.—We recorded data on
hibernating tortoises over the course of four
winters from 1995 to 1998 at the City Creek and
Littlefield sites, and for one winter (1998-1999)
at the Lake Mead and Bird Spring Valley sites. At
City Creek we studied nine animals during the
winter of 1995, ten animals in the winter of 1996
and 1997, and six animals in the winter of 1998.
At Littlefield we studied four animals in the
winter of 1995, six animals in the winter of 1996,
11 animals in the winter of 1997, and five animals
in the winter of 1998, During the winter of 1998
we added tortoises at the Bird Spring Valley and
Lake Mead sites to the study. We studied seven
animals at Bird Spring Valley and nine animals at
Lake Mead.

Onset, duration, and termination of hiberna-
tion were interpreted from graphs of hourly body
temperatures by locating the date when the
amplitude of the daily fluctuations became
noticeably reduced or increased. The accuracy
of this interpretation was verified by weekly
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observations of the tortoises in the field. Patterns
of temperatures of the data loggers at the City
Creek and Littlefield study sites were clearly
different when the tortoises were in and out of
burrows. We defined onset of hibernation as the
Julian date after which a tortcise did not emerge
from its hibernaculum for at least 14 days.
Likewise, the termination of hibernation was
defined as the Julian date when a tortoise
emerged from the hibernaculum, without re-
turning for at least 14 days. The *‘14-day”
criterion allowed for a consistent quantification
of the onset and termination dates for animals
that had false onsets or brief emergences during
hibernation. These criteria are similar to those
used by Bailey et al. (1995). Some data loggers
became overloaded with data and stopped re-
cording temperatures before the tortoise
emerged from hibernation. This was due to
logistical constraints encountered when chang-
ing the recording intervals of the dataloggers
from active season intervals (15 min) to winter
intervals (60 min). Thus, for some individuals,
duration and termination of hibernation could
not be calculated, although hibemnation start
dates were recorded.

We defined ‘‘average hibernation tempera-
ture” as the mean temperature of all measure-
ments while an animal was hibernating. The
“mid-hibernation temperature’” was defined as
the average temperature during the week of the
winter solstice (i.e., week 51), and the “‘minimum
temperature”” as the lowest temperature experi-
enced by the animal at any time during the
hibernation period.

We compared Julian dates of onset and
termination, duration of hibernation, and the
mean, minimum, and mid-hibernation tempera-
tures using ANOVA with site and year as factors.
Repeated measurements of animals were ac-
counted for by using a nested, split-plot design
with tortoises nested within site treated as
a random effect in order to allow for indepen-
dent contrast analyses of the interaction term.
Multiple comparisons to discern differences
within significant effects were conducted using
Tukey's-HSD.

Thermal buffering categories.—Cover sites were
classified by the degree of thermal buffering that
they provided as interpreted by the daily and
biweekly patterns in body temperature. The
greatest buffering was represented by a pattern
in which the body temperature was nearly
constant, with a difference of less than 1 C
between the daily maximnum and daily minimum
temperatures for each tortoise. In addition, the
average of the differences of absolute minimum
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and maximum temperatures for all stccessive 14-
day periods throughout the hibernation period
was <1.5 C. Less buffering resulted in body
temperatures that still retained differences of
daily maximum and minimum temperatures of
less than 1 C. However, the body temperatures
were influenced by local weather pagterns when
examined over longer time peri
category the average of the differences in the
absolute maximum and absolute minimum tem-
peratures for successive 14-day periods was
greater than 1.5 C. The least buffering resulted
in body temperatures that fluctuated greatly on
a daily basis where the difference between the
maximum and minimum daily temperature was
more than ! C. Analyses of the degree of thermal
buffering of hibernacula were conducted for
Littlefield and City Creek for the|four years
studied and among all four sites for the winter of
1998-1999 using Fisher’s exact. tests |for contin-
gency tables.

Meteorological data.--Climate data for the study
sites were obtained from (1) City|Creek: St
George, Utah, weather station 4 km sputh of the
City Creek site, (2). Littlefield: Littlefield 1 NE
station 10 km north of the Littlefield site, (3)
Lake Mead: Overton station ! km northwest of
the site, and (4) Bird Spring Valley:; Red Rock
Canyon weather station 4 km northeast of the
site (National Oceanic and Atmospheric Admin-
istration, 1998). Soil temperatures during the
winter of 1998 at Bird Spring Valley were
measured at a central location at the site using
a CR-10 weather station (Campbell| Scientific,
Logan, UT) and type K thermocouples (Omega
Engineering, Stamford, CT) at the surface and
buried 70 cm below the surface, just|above the
caliche layer. Air temperature data for all four
years were not available for the Littlefigld site. We
conducted regression analyses of the average air
temperatures for the months of October and
March on the average onset and t¢rmination
dates of hibernation for each site to examine
correlates of regional climate and hibernation
patterns. '

RESULTS

City Creeh and Littlefield —There was no overall
difference for the average date of hibernation
onset between tortoises at City Creek and
Littlefield (F 32 = 3.26; P = 0.08; Fig.|1). There
were differences in the onset date amopng years.
The average date of onset in the fall of 1995 (3
Nov. = 1 SD = 12 d) was approximately nine
days later than the average date of onset in the
fall of 1996 (25 Oct. = 1 SD = 8 d; Tukey's HSD
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Fig. 1.

Onset, duration, and termination of hibernation at the City Creek and Littlefield sites for the

four winters from 1995 through 1998. The four winters at Littlefield are in the top half of the figure; City
Creek is given in the bottom half. Years are sorted from bottom to top in each panel and listed as the year in
which each hibernation period began. The distance between the onset and termination dates is the
duration of hibemation. The median onset and termination dates for each site are shown as filled circles,
The box surrounding the filled circle depicts the 25™ and 75" quartile. The range of values for each
measure is given by the dotted lines (“whiskers™) outside of each box, and possible outliers are given by the

open circles outside the box.

Q = 2.72; P < 0.05). The onset dates for all other
years were statistically indistinguishable from one
another. There were no site-by-year interactions
for onset date (Fy 359 = 0.65; P = 0.59).
Tortoises at the City Creek and Littlefield sites
spent a similar number of days in hibernation,
ranging from 106 to 182 days (F] o5 = 2.22; P =
0.15; Fig. 1). The duration of hibernation varied
" among years coincident with a twentyone day
difference in duration of hibernation in the
winters of 1997-1998 and 1998-1999 (154 = 1
SD = 21 vs. 133 = 1 SD = 21 days, respectively;
Tukey’s HSD Q = 2.73; P < 0.05). The durations
of hibernation for all other years were statistically
indistinguishable from one another. There was
a significant year-by-site interaction due to
animals at Littlefield during the 1998-1999
season having a shorter duration (134 * 1 SDh
= 40 days) than the City Creek or Littlefield
animals in the 1997-1998 season (154 + 1 8D =
17 and 155 * 1 SD = 25 days respectively;
Tukey’s HSD @ = 3.27; P < 0.05; Fig. 1),

The ending date for hibernation in the spring
did not differ between the two sites and ranged
between 11 February to 27 April (F 5 = 0.07;
P = 0.79; Fig. 1). There were significant differ-
ences in the termination date among years. In
particular, the termination of hibernation (aver-

_ aged for both sites) was earlier in the spring of

1996-1997 (15 March = 1 SD = 5 d), and in the
spring of 1898-1999 (14 March = 1 SD = 17 d)
than in the spring of 1995-1996 (25 March + 1 SD
= 15 d) or 1997-1998 (1 April =.1 SD = 19 d;
Tukey's HSD Q = 2.72; P < 0.05). There was
a marginally non-significant site-byyear interac-
tion for termination date (F; 5 = 2.76; P = 0.06).

There were no differences found in the
average hibernation body temperature between
City Creek and Littlefield (F o3 = 1.52; P = (.23;
Table 1}, but there were differences ameong years
(F3,30 = 6.86; P = 0.0012). The average hiberna-
tion body temperature of tortoises during the
winter of 1996-1997 (12 C) was approximately
two degrees cooler than either 1997-1998 (14 C)
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TaBLE 1. TORTOISE BoDY TEMPERATURES DURING

HIBERNATION FOR THE WINTERS OF 1995-1999 aT CITY

Creek (CC}, LittLeriELp (LF), BirDp SPRING VALLEY
(BSV), AND LAKE MEAD {LM),

Mean Minimum Mid-hibernation
lemperalure temperature average
Year/site (*Cy + 1 8D (°C) * 15D °Cy = 18D
1995
CcC 122 =11 82x23 163 = 2.4
LF 16.0 = 38 9.7 £ 6.0 16.3 = 6.4
1996
CC 11.4* 15 65+ 24 102 +14
LF 121 = 15 79+ 34 11.3 * 22
1997
CC 13420 93+ 22 107 £ 32
LF 149 + 4.4° 10.1 = 5.4 127 + 6.3
1998
BSV 147 * 3.3 9.4+ 4.6 10.0 * 3.5
CC 119 = 3.1 81=34 89 + 39
LF 128 = 49 8366 11.4 = 6.1
LM 152+ 19 99 * 429 127 25

or 1995-1996 (14.2 C; Tukey's HSD @ = 2.72; P
< {.05). There were no significant site-by-year
interactions (F330 = 1.33; P = 0.29). The mid-
hibernation temperature did not differ between
the two sites (F} g3 = 1.89; P = 0.18). There were
differences among years in that the animals’
temperatures during the 51* week of 1998 (9.88
C) were significantly cooler than during the same
week in 1995 (13.13 C}. The average minimum
temperature experienced did not significantly
differ for either site (F,93 = 0.17; P = 0.68) or
year (Fg,go = 279, P= 0058)

We categorized the degree to which tortoises
were insulated from environmental variation in
temperature into three distinct patterns (Fig. 2).
The numbers of animals that used hibernacula
with these patterns differed among sites during
three of the four winters of cur study {Table 2).
In those three years, tortoises at City Creek were
mostly found in hibernacula with medium
buffering (Fig. 2B), whereas tortoises at Little-
field occupied either no hibemacula in that
category (1995) or had a more even distribution
among categories {1997, 1998).

Foursite compansens.—All four study sites were
moenitored in the winter of 1998-1999, allowing
comparison of regional differences in tortoise
hibernation characteristics. There were signifi-
cant differences in the beginning of hibernation
among sites (F 91 = 10.10; P = 0.003; Fig. 3).
Tortoises at Bird Spring Valley (onset date = 15
QOct. £ 1 SD = 15 d) entered hibernation earlier
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Temperature C
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body tem-
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Fig. 2. Three examples of tortoise
peratures prior to, during, and followi
ticn. Data are presented as the dail
(filled circles) and maximum (unfilled circles)
temperatures (C). Panel A is an example of a high
buffering in the body temperature pattern. Panel B
demonstrates a medium level of temperature

buffering during hibernation. Pane] C is an

example of a low temperature buffering

than tortoises at either Lake Mead (10 Nov. = 1
SD = 7 d) or Littlefield (11 Nov. = 18D = 11 d).
The onset date for tortoises at City Creek (25
Oct. = 1 SD = 6 d) did not differ significantly
from the onset dates at the other sites

There were also significant differences in the
duration of hibernation among sites (Ffs;5 =
5.96; P < 0.007; Fig. 3). The animals at Lake
Mead (114 = 1 SD = 18 days) and Littlefield
(115 = 1 SD = 14 days) hibernated for signifi-
cantly fewer days than animals at City Qreek (146
* 15D = 13 days). Hibernation duratipn at Bird
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TaBLE 2. THE NUMBER OF ANIMALS IN EACH TEMPER-
ATURE BUFFERING CATEGORY FOR THE HIBERNACULA
SELECTED BY ANIMALS AT CITy CREEK (CC) AND LITTLE-
FiELD (LF) SITES FOR THE FOUR WINTERS (1995-1998).

Year/site High (n) Medium {»n) Low () P
1995
CC 0 7 2 0.01
LF 2 0 2
1996 )
CcC 0 3 2 1.0
LF 0 5 1
1997
cC . 0 10 0 0.035
LF 3 6 2
1998 ‘
CC 4] 6 0 0.044
LF 0 4 5

Spring Valley (131 = 1 SD = 7.7 days) did not
differ significantly from the other sites. The four
study sites did not differ in termination date for
hibernation {F;,; = 1.40; P = 0.28; Fig. 3). The
termination dates ranged from 11 February to 16
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TABLE 3. THE NUMBER OF ANIMALS IN EACH TEMPER-

ATURE BUFFERING CATEGORY FOR THE HIBERNACULA

SELECTED BY ANIMALS AT CITY CREEX (CC), LITTLEFIELD

(LF), BIRD SPRING VALLEY (BSV), AND LAKE MEAD (LM)
FOR THE WINTER OF 1998-1999.

Site High Medium Low
CC 0 6 0
BSV 0 4 3
LF 0 4 5
LM 0 4 5

April 1999. There were no differences among
sites in the average hibernation temperatures
(F303 = 1.61; P = 0.21}, minimum temperatures
{Fs25 = 0.87; P = 0.76), or mid hibernation
temperatures (F3; = 1.23; P = 0.32).
Fifty-eight percent of the hibernacula provided
medium buffering from thermal environments,
while 42% had low buffering, and none provided
high levels of buffering. The distribution of
animals in each of these patterns did not differ
among the four sites for this year (P = 0.12;
Table 3). Animals at the sites were relatively
evenly distributed between medium and low
buffering patterns, with the exception of tor-

Termination
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r T
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cc > bl -

psv | i e |- .

280 300 320 340
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Fig. 3. Onset, duration, and termination of hibernation at the City Creek, Litdefield, Lake Mead, and .
Bird Spring Valley sites for the winter of 1998-1999. See Fig. 1 for figure explanation. '
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toises at the City Creek site, at which all animals
were categorized as medium.

Meteorological data.—Average air temperatures
near the City Creek site indicated differences
among years in the temperatures during the fall
when tortoises are entering hibernation, and
during the spring when animals are terminating
hibernation, which were the two periods of
specific interest to this study. The two warmest
fall periods were during the fall of 1995 and
1997, while the fall months of 1996 and 1998, in
contrast, were cooler by about 10 C. Spring
temperatures also differed by about 10 C among
years during the spring months of March and

~ April when tortoises are typically exiting hiber-
nation. Data for the Littlefield site were available
from the spring of 1997 and later. This site had
warmer and more consistent temperatures than
the City Creek site. A regression analysis of the
average date of entry into hibernation at City
Creek as a function of the average October air
temperatures yielded a non-significant correla-
tion of these two variables (r = 0.74; /; 3 = 2.5; P
= (.26). There were not sufficient climate data
available to include Littlefield in the analysis. A
mixed model analysis of termination date versus
average air temperatures in March with Site
entered as a random effect to account for
repeated measurements was non-significant (Fog
= 1.5; P= 0.33).

Average air temperatures among the four sites
during the 1998-1999 hibernation season dif
fered among sites by as much as 10 C in the fall,
but only by about 5 C during the spring months.
A regression analysis of onset date as a function
of average October temperatures yielded a non-
significant correlation between the two variables
(r=070; /3 = 1.9; P = 0.3), A similar analysis
of termination date on average March air
temperatures yielded a non-significant correla-
tion (r = 0.46; F; 3 = 0.54; P = 0.54).

DiscussioN

There was great individuwal vapation in the
timing and duration of hibernation. Exogenous
" mechanisms did not appear to dictate hiberna-
tion patterns at any site or within any year. This
leads us to question whether exogenous cues
drive hibernation behavior at a population level
for this species, or if hibernation behavior is
more likely driven by the endogenous conditions
of the individuals in association with broad scale
seasonal changes in climate.

Among all of our sites and for all years of our
study, there was great individual variation in the
onset date of hibernation. The onset of hiberna-
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tion was only weakly correlated with|interannual
temperature variation, with cooler temperatures
associated with earlier onset of hibernation.
Onset dates for both the City (Creek and
Littlefield sites combined were earlier in 1996
than in 1995, which corresponded with an
average air temperature in the fall that was 10
C cooler at City Creek, but no| significant’
correlation between onset of hibernation and
average October temperatures for 1995-1998 at
City Creck was observed. When all four sites were
compared within a single year, tortoises appeared
to enter hibermation earlier at the sites with
cooler fall temperatures, which is consistent with
earlier observations (Woodbury and Hardy, 1948;
Rautenstrauch et al., 1998), However, this ten-
dency was not statistically significant.

Decreases in air or ground temperature in the
fall are the most frequently suggested| cue for the
onsct of hibernation (Gregory, 1982). For exam-
ple, tortoises were observed to begin

on 27 September 1998, and the fi
entered hibernation three days later. However,
the last tortoise entered hibernation| at the site
on 13 November; at that time the temperature of
the surface had fallen to approximately 12 C.
Thus, soil surface temperature did not appear to
be a strong cue driving the onset of hibernation.
Other studies on hibermation in snpkes (Viita-
nen, 1967; Aleksiuk, 1976; Sexton and Hunt,
1980) suggest that reversals in the soil tempera-
ture gradient from surface to deep burrow
temperature may cue the onset of, and emer-
gence from, hibernation. We also observed
tortoises entering hibernation when surface soil
temperatures fell below deep soil tenjlpcratures;
however, the onset of hibernation ranged over
a 44-day period, suggesting that this cue has a very
weak influence at best.
Increasing photoperiod is hypothesized as an
exogenous cue for the emergence of animals from
hibernation (Gregory, 1982). During [the 35-day
range over which individuals terminated hiberna-
tion in the spring, the photoperiod would have
become approximately 1.5 hours longer. If pho-
toperiod were an important cue for t¢rminating
hibernation, we would expect tighter ¢orrelation
of the termination dates among individuals.
Surface temperatures of the substratum have
also been suggested as a cue that inflyences the
timing of emergence. For example, Desert
Tortoises in the west Mojave reportedly did not
emerge from hibernation until surface tempera-
tures reached 20 C (Voigt, 1972). Morcover,
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Terrapene carolina and T. omate in Missouri
reportedly emerge from hibernation after five
consecutive days of subsurface (10-20 cm) tem-
peratures of 7 C or higher (Grobman, 1990). We
did not observe a relationship between sub-
surface temperatures and the termination of
hibernation at our sites.

Differences between air and surface tempera-
tures in the fall and the spring have also been
suggested as a cue for animals to begin or end
hibernation (Sexton and Hunt, 1980; Gregory,
1982). However, to make such measurements,
hibernating Desert Tortoises would be required
to approach the surface and “test’’ the temper-
ature for comparison with deep temperatures,
and our results indicate no such behavior. For
example, the animals at Littlefield that were in
highly buffered hibernacula had no variation in
body temperature while hibernating, not even
just before they emerged (Fig. 2A). Thus, these
animals were not apparently experiencing any
external cues and were not sampling the envi-
ronment, yet they emerged from hibernation at
about the same time as other animals. We found
that the dates of emergence from hibernation
were not statistically correlated with the spring
air temperatures at City Creek and Littlefield,
with emergence date varying by 35 days at the
sites. The average termination date was highly
variable and not statistically different among the

" four study sites during the winter of 1998.

While there were large differences in the air
temperatures at the four sites among years, the
hibernacula chosen by the tortoises had similar
thermal properties, and the average hibernation
temperatures were well above outside air tem-
peratures. It should be noted that tortoises chose
one of the warmest microclimates in the envi-
ronment for hibernation, which reduces the

likelihood that hibernation is strictly an energy

conservation strategy for these animals. Hiber-
nating Desert Tortoises at Rock Valley, Nevada,
had a similar duration as found in this study and
had low metabolic costs and almost no loss of
body mass during hibermation (Nagy and Med-
ica, 1986), which is consistent with other reports
for this species (Peterson, 1996; Henen et al,
1998). Tortoises in sites that had colder climates
sought shelters that were deeper, and therefore
had more stable temperatures as. they were more
buffered from the environment (Woodbury and
Hardy, 1948). Some of the animals at the
Littlefield site had body temperatures that had
almost no fluctuation, not only on a daily basis,
but also over the course of the entire winter.
The temperatures of reptile hibernacula have
been previously reported to range between 1 and
15 C (Gregory, 1982). Our data generally fall
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within this range; however, some individuals
chose hibernacula that had temperatures above
it. The mean minimum and maximum hiberna-
tion temperatures in our study were similar to
those observed in the San Pedro Valley, Arizona
(Bailey et al.,, 1995). The female tortoises in
Arizona, however, had lower minimum tempera-
tures than did males, while there were no
apparent differences in hibernation tempera-
tures between the sexes of our study animals.

Our ability to quantify environmental variabil-
ity and animal behavior has increased dramati-
cally due to advances in micro-technology. The
application of small temperature loggers allowed
us to thoroughly examine hibernation behavior
and temperatures and to test whether exogenous
cues are likely driving hibernation behavior in
Desert Tortoises. We found that the timing of
hibernation behavior was sufficiently variable
that we doubt this behavior is driven predomi-
nantly by exogenous cues. Hibernation may
prevent tortoises from being exposed to extreme
temperatures and potentially lethal ones in the
winter, but the onset of hibernmation, while
variable within a site, was certainly always early
enough to avoid this problem at our sites. It may
be that endogenous conditions are more impor-
tant drivers of hibernation than exogenous cues
for this species.
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1 Introduction

This report summarizes recommendations from a group of independent science adh
California Desert Renewable Energy Conservation Plan (DRECP). DRECP will b

visors' for the
e a Natural

Community Conservation Plan (NCCP) under California’s NCCP Act of 2003. It may also serve
as one or more Habitat Conservation Plans (HCP) under Section 10 of the U.S. Endangered
Species Act. The NCCP Act requires input from independent scientific experts to ensure that

plan decisions are informed by best available science. The advisors include experts in ‘desert
ecology, conservation biology, and other fields pertinent to informing how to cons<=rve natural

ecological communities and species in the planning region. Appendix A prov1des
biographies of the advisors. ,

~
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‘\ .

e
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To ensure objectivity, the advisors operate independent of the plan appllcants then consultants

and other entities involved in the plan. Our recommendations are not legally bmdl
or individuals involved in planning or implementing DRECP

LN

R

ng on agencies

Contents of this report reﬂect the advisors’ review of avallable mformafhdn and

recommendations.

In general, our recommendatxons are orgamzed to address four sets of principles fo
NCCP Act requires mdependent science input: principles for addressing data gaps

uncertainties; principles for conservation and reserve design; principles for conservi

target species and natural communities; and principles and framework for an adapti
management and momtormg program, We also address certain aspects of the plan

including the geographlc area, time period, species, natural communities, and actio

pla/n is to cover. A previous draft of this report was circulated to other scientists for
and c'omn'\ients }jeceived from four reviewers® are reflected in this draft.

' Dr. Wayne Spencer, Conservation Biology Institute (Lead Advisor); Dr. Scott Abella, UNLV; Dr.
Barrows, UC Riverside; Dr. Kristin Berry, USGS; Dr. Todd Esque, USGS; Kimball Garrett, Natural
Museum of LA County; Dr. Christine A, Howell, PRBO Conservation Science; Robin Kobaly, The
Institute; Dr. Reed Noss, U Central Florida; Dr.Richard Redak, UC Riverside; Dr. Robert Webb, US
US Forest Service.

2 Dr. Paul Beier, Northem Arizona U; Dr. James Patton, UC Berkeley (Emeritus); Dr. David Bedfor
Jorgensen, Anza Borrego Desert State Park (retired).

which the

g specific
e
cope,
s that the
peer review,

Cameron
History
SummertTree
GS; Ted Weller,

d, USGS; Mark
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1.1 Philosophy and Approach

The advisors strongly agree that increasing the U.S. and California supply of renewable energy
can yield numerous environmental and societal benefits, and that California’s deserts have great
potential for wind, solar, and geothermal energy production. However, siting and developing
renewable energy developments must be done carefully, guided by best available science, to
avoid undue damage to fragile desert ecosystems. Despite a widespread perception that our
deserts are relatively pristine and secure, many desert species, natural communities, and’
ecological processes are already severely stressed by myriad human-induced changes to the
landscape (Lovich and Bainbridge 1999, Berry and Murphy 2006, Bunn et al. 2007 Pavhk 2008
Webb et al. 2009a). Additional stress from direct and indirect effects of energy developments in
concert with a changing climate, portends further ecolog1ca1 degradauon and the potent1al for
species extinctions. Qur intent is therefore to provide science-based recommendatxons for
minimizing the adverse effects of energy developments on desert ecosystems and for
contributing to the conservation and recovery of desert biota and ecosystem functions.

We understand that there are differences in the nature of i unpacts and m1t1gat1on actions among
the various types of energy technologies, and that these technologies cdntinue to evolve.
However, we are not experts in renewable energy: development and our recommendations
should be seen as one critical set of considerations for sm\ng and designing renewable energy
developments and mitigating adverse effects. We therefore have strived to allow for some

4

flexibility in applying our recommendanons e ¢

We also understand that time is of the essence and ‘that fully complying with all of our
recommendations prior to plan compleuon could cause significant delays. This should not be
used as an excuse to either ighore. recommendatzons or to delay the plan to implement all
recommendations. We assume that in rev1ewmg our recommendations, the planning team will
determine which of them can, and should be implemented immediately, and which can and
should be unplemented mcrementally durmg planning, or even during plan implementation, as
part of the recommended adaptwe management process. For example, although we recommend
a variety of field surveys and GIS- -based modeling approaches to address information gaps, not
all of these could féasibly be implemented in the near term, before important plan decisions must
~be made about- smng developments or conservation actions. We therefore strongly advocate
using. “Ho regrets stmtegzes in the near term—such as siting developments only in already
dzsturbed areas—as more refined analyses become available to guide more difficult decisions.

\.\ \//
.

Finally, human understanding of desert ecosystems and species, and how they may be affected
by various conservanon management, and development actions, is constantly evolving. We
strongly encourage planners to recognize the dynamic nature of scientific knowledge and to seek
and embrace continuous scientific input throughout the planning process and beyond. In
essence, the plan should be treated as a huge environmental experiment with many uncertain
outcomes. This requires that the plan be developed and implemented incrementally in an
adaptive management framework—with continuous monitoring and scientific evaluation to
reduce uncertainties and improve plan actions over time.
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1.2 \ Overarching Issues and Recommendations

The advisors want to emphasize several overarching concerns and recommendations that

permeate the more detailed recommendations that follow:

General Assumptions and Recommendations

° . Our recommendations only apply to a plan to facilitate renewable energy developments and

Data and Analytical Tools

- cover base map—which is an essential data layer for spatially explicit models,

their appurtenant facilities, and conservation and mitigation actions for b:ologwal
resources, they do not apply to other sorts of development, such as urban expansxon, golf
courses, or biofuels production (i.e., agricultural development). Such actlons could
fundamentally alter our assumptions and recommendations and would therefore 1 Tequire
additional scientific input. Our recommendations also do not address other\ env 1r0n’mental

impacts of renewable energy development, such as to cultural or scemc resourc es.
I

Every effort should be made to avoid and minimize any new dzsturbance of soil surfaces in
the siting, design, construction, and maintenance of any and. all pro;ect Sfeatures. Arid
ecosystems are strongly shaped by characteristics of soils and other geologlcal surfaces that
develop over millennia and that cannot be replicated by human actions. Therefore,
ecological impacts of projects that alter surficial géology should be presumed permanent,
despite any good intentions or promises to decommission renewable energy projects at the
end of their useful life and restore what came before. Thls does not mean that well-
conceived efforts to decommission, restore, and revegetate have no ecological value,
however—only that such actions can never be assumed to replicate original nature, and
therefore cannot be considered full mltlgatxon for the original impact.

Obtain additional independent sc:entgf‘ c\ mput and review of data, models, maps, and other
analytical tools and products at unportant ‘milestones during the planning proce ss. Given the
huge scope of the plan, the complex1ty of the issues, and the limited time we’ve had to
research and prepare this’ report, we "suggest that additional scientific input and review of
interim products will help reduce uncertainties, avoid costly errors, build support, and
increase the potentlal to meet DRECP goals. For example, we recommend convening
mdependent sc1entxsts to- rev1ew any envuonmental data layers to be used for pla i

d ’demgn algorithms, and chmate change models. An 1mportant function of periodic scientific

review of conservatlon plans is to ensure that planners followed the recommendations of
earlier mdependent scientific input—or provide valid reasons for not having followed earlier
recommendations—and to make course corrections if necessary before it is too late.

Invest in completing a seamless, up-to-date, high-resolution, hierarchical vegetation (or
landcover) map as soon as possible to support conservation planning, renewable energy
facility siting, and conservation analyses. The lack of a comprehensive and dependable land-
aps, and

analyses—is a key information gap faced by the plan. This hinders the ability to reasonably

3
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predict the plan’s effects on target species and communities and to locate appropriate
conservation and mitigation actions. The State Mapping Program (headed by Dr. Todd
Keeler-Wolf, CDFG) has been mapping large areas of the state using the National Vegetation
Classification System (NVCS) tailored for California, and represents the best available
database. However, the program has only mapped about 60% of the Mojave Desert in
California, and further progress is apparently hindered by funding constraints. This mapping
effort should be funded, with priority given to completing mapping for the rest of the DRECP
planmng area as soon as possible. To allow the plan to make progress while this detailed
mapping is completed (an estimated 18 months, given adequate funding), we recommend
creating an “interim” or mid-level vegetation map by compiling new and ex1st1ng vegetat:on
maps, reformatting to allow for standardized representation at a mid-level hlerarchy (e.g5
using vegetation alliances or alliance groups), and edge-matching appropnately w1th
adjoining states and Mexico. - \

./2

o Avoid using species observation locality data (e.g., from the Cahforma Natural D:verszty
Data Base, CNDDB) as a primary foundation for siting developments ar conservat:on
actions, and do not assume that absence of species observatzons\{neans absence of the
species. Although CNDDB data are valuable, there are 111mtat10ns to how they should be
used to avoid misunderstandings. The advisors do not have’ faith in’ the interpretation of the
“species sensitivity ranking” maps prepared by’ the Renewable Energy Action Team (REAT)
that “the darker the color the higher the sensitivity.” In part t this is because we were not
provided details concermng the ranking methods and cnterla and in part because CNDDB
data were apparently the primary inputs. CNDDB data. (and many other sorts of resource
locality data) are presence-only data, and’one cannot assume that areas lacking locality data
(or “lighter in color”) represent absence of specnes or low biological value. Moreover,
CNDDB data exclude numerous avallabie spec1es locality data sources, do not reliably track
taxa not considered rare, a.nd generally\do not differentiate among subspecies. This is
important because there are many subspecles of conservation concern in the DRECP

- planning area that cannot be rchably located using CNDDB. Finally, for species or
subspecies only recently de31gnatcd as being of conservation concern, there may be few or no
CNDDB entries. CNDDB data are best used as inputs to spatially explicit distribution
models (see below) or-as supplements to other information sources rather than as primary
predtctors of specres d:strtbutton and especially species absence.

S

¢ Related to the precedmg recommendation, use appropriate, spatially explicit, dynamic,

probab:hst:c maps- and models to address mformatwn gaps to the degree feasible. Examples

fmclude empmcal (statistical) models of a species’ probability of occurrence across the
landscape based on survey data (e.g., Spencer et al. In Press)—or where survey data are
madequated scientifically defensible habitat distribution models (e.g., Early et al. 2008);
dynamic maps of ecological shifts expected under climate change (e.g., Stralberg et al. 2009,
Wiens et al. 2009); and spatially explicit population models (e.g., Carroll et al. 2003, Carroll
et al. In Press, Spencer et al. In Press) for select covered species having sufficient data (such
as desert tortoise and bighorn sheep). Subject all such models to scientific peer review,
sensitivity analysis, and quality assurance procedures to ensure reliability.

o Make all analyses and decision-making processes as transparent and understandable as
possible, and avoid maps that compile multiple data inputs into a single data layer without
adequate documentation and justification. For example, the advisors reviewed maps

4
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Siting and Mmgatlon Recommendatlons ' '

prepared by the REAT showing “conservation oppox'tunity areas” that were de
supporting “key populations or connections between key populatlons ” Compositing this
information into a smgle map color without dlﬁ'erentlatmg the various species populations or
connecttons comprising it, and without explaining the methods used to produce the
composite, made it difficult for advisors (or the pubhc) to understand the potential value or
application of these maps. Moreover, this makes it nnposs:ble to compare differing
biological values or constraints on different parts of the map, which is essential to insightful
prioritizing or phasing of conservation actions. Future maps should clearly differentiate, for
example, existing reserve areas, unconserved areas, habltat connectivity areas pec1es
ranges, or other important inputs to inform decision makmg If a single summy Ty OF -
composite map is desired for simplicity (e.g., for pubhc outreach), the md1v1d szl data. layers
and how they were derived and treated in the composue should still be made avallable and
the compositing criteria and methods clearly articulated. Py \ ,f

\

Match the scale and resolution of each analytical task to the scale and resolutz pn of the
issues being addressed. Some aspects of the conservatlon des1gn and analysm of plan effects
could be performed over the entire planning area at rlelatwely Coarse resolution/—such as a
“GAP analysis™ of existing protected areas——whereas other 1ssues—such as how the plan
may affect populations of select covered spec1es—should be performed at finer resolution
over smaller portions of the planning area to mcrease their sengitivity and reliability. Do not

attempt “‘one-size-fits-all” approaches for deszgnmg and analyzmg all aspects of the plan.

Related to the preceding recommendation, we recommend subd:v;dmg the planning areq into
ecologically relevant planning subunits that account for heterogeneity in climate, vegetation,
geology, etc., across the region. Subdivisions could be based, for example, on the Ecological
Sections and Subsections delmeated by the USDA and USDI (Miles et al. 1998) or the units
delineated for the Mojave Desert by Webh et al. (2009a) Ecologically relevant subdivisions
can help account for geographxc vanatlons m for example the habitat afﬁmt1e and

where impacts occur It would therefore be desnable for individual planning

one or more clusters of proposed renewable energy projects or zones.
,/ . \ “ / |

biediversity. The “gaps” are those areas or elements not adequately represented within the reserve

5
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such features as existing roads, transmission lines, and canals will help minimize additional
fragmentation impacts, although there is potential for this to increase barrier effects of
existing features to wildlife movement or ecological flows. The combined effects of both
new and existing (or bundled) linear features on wildlife movement should be mitigated with
appropriate crossing structures or corridors to facilitate wildlife movement, coupled with
appropriate fencing to minimize roadkill and funnel wildlife to crossing structures.

o Implement and improve on conservation actions identified by existing conservation and
recovery plans in the planning area, such as the Western Mojave Desert Plan, the Northern
and Eastern Mojave Desert Plan, the Northern and Eastern Colorado Desert Plan and the
Desert Tortoise Recovery Plan. Considerable scientific input has already been applled in
these plans to delineate important conservation areas and design specific conservatlon vand
mitigation actions to preserve and recover sensitive desert species and commu.mtles ’
However, most of these conservation actions have never been fully nnplemented die to
funding and staffing constraints at the responsible agencies (Bunn et.al. 2007)ijgauon
for renewable energy developments should be used to help rectify this sztuat:on by providing
funding to implement appropriate existing conservation plans and recommended recovery
actions, and to improve these plans over time via the DRECP Adaptzve Management and
Monitoring Program. In addition, The Nature Conservancy, *SCWildlands, California
Partners in Flight (CalPIF), and other conservation'NGOs have been developing science-
based maps and plans for conserving desert resources,-and although the science advisors have
not comprehensively reviewed their work or comparéd .j;helr approaches with our:
recommendations, we believe such assessments are valuable references for identifying
important conservation areas and actions.- “To be efficient, DRECP should use such existing
conservation assessments and plans to advantage supplementing and improving on them
with peer review, as necessary, and w:th due cons:deratzon of our other recommendations.

¢ Consider how energy developments may affect geomorphic systems and processes that
sustain ecosystems and avoid smng developments where they will disrupt essential physical
geological processes. Two important examples are eolian (wind-driven) systems such as
active sand dunes; and Tow: slope alluvial fans that produce sheetwash that sustains
downslope desert vegetatlon through runon. Avoid developments that might affect the
production, transport, or\setthng of wind-blown sands or that could divert, disrupt, or
channelize natural sheetﬂows

. Encourage renewable energy developments that maximize energy produced per unit land
/area Land disturbance for project footprints should be minimized to the degree feasible
’ wh11e max1mlzmg energy production.

° Encourage renewable energy developments that use less water, such as air-cooled
generators, to minimize groundwater overdraft. Groundwater flow paths should be clearly
understood within the vicinity of water-cooled generation facilities to avoid impacts on
groundwater-fed riparian ecosystems. Water use from alluvial aquifers, such as those along
the Mojave and Amargosa rivers, should be avoided to minimize impacts on riparian

Fesources.
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2 Plan Scope

The scope of a conservation plan includes its biological goals, geographic extent, permit
duration, species and communities to be addressed, and actions to be permitted.

2.1 - Biological Goals

The delineation of clear objectives with measurable outcomes is central to the sﬁcc ess of
conservation planning. Objectives should guide the selection of conservation targc-ts or goals
the structure of impact analyses, and the targets and measures selected for momtormg. s

-
The NCCP Act (Sher 2001, California Senate Bill No. 107) states that the purpose of,NCCP
planning is “to sustain and restore those species and their habitat... that are neces to maintain
the continued viability of those biological communities impacted by huiman changsgzz the
landscape™ and that “it is the policy of the state to conserve, protect, Testore;-and e ce natural
communities.” Thus, while one objective of NCCPs and HCPs is to obtam authorigations (or
permits) to “take” some habitat or individuals of listed or otherwise sensitive specigs, the broader
goals are to sustain, restore, and enhance biological dlversuy and’ ecologlcal functionality in
general. The advisors recommend that the plan’s overarchmg goal should be to contribute to the
persistence, distribution, and diversity of the desert biota and all its natural companents and
processes today and into the future, while accommadatmg renewable energy development and
adapting to climate change.

P

To create a plan that meets the goais of the NCCP Aet the advisors recommend that the plan (1)
include explicit, hierarchical goals for the maintenance of biological diversity and ¢cosystem
function in addition to goals for. hsted or sensmve species intended for permit coverage; (2)
evaluate the impact of various planmng scenarios on those biodiversity and ecosystem function
goals, in addition to evaluating unpacts oh covered species; and (3) choose conservation
strategies and policies that best satlsfy this suite of biclogical goals while also meeting renewable
energy goals. i \ R,

s

2.2 Geographlc Extent of Plan Area

The la:ge geographlc area addressed by the DRECP (Figure 1) is unprecedented for an NCCP
and mu‘oduces tremendous complexity to the planning process. The plan area includes parts of
the Great Basm Mojave, and western Sonoran (or Colorado) deserts, as well as ecatones of these
desert comxpumtxes with the adjacent ecosystems in the Sierra Nevada, Tehachapi Mountains,
Transverse Ranges (Western Transverse Ranges, San Gabriel, and San Bernardino mountains),
and Peninsular Ranges (Baldwin et al. 2002). Three floristic and geographic subdivisions of
California are represented: the California Floristic Province, Great Basin Province, and Desert
Province. These floristic and geographic subdivisions can be further divided into regions based
on climate (precipitation and temperature patterns), floristics, topography, and geology (e.g.,
Rowlands et al. 1982, 1995; Miles et al. 1998; Hereford et al. 2006; Webb et al. 2009a).

This large size and tremendous biogeographic and climatic diversity will make pl
analysis especially challenging. Species are naturally distributed unevenly across
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and the spatial scale and resolution need to be fit appropriately to each organism and analysis. In
some cases analyses should be done at a subregional or local scale, while other analyses may
need to cover the entire planning area. For example, for some species a single habitat suitability
or climate-change sensitivity model covering the entire planning area may be less accurate than
several subregional models that can account for differences in how a particular species selects
habitat or responds physiologically to climate variables in different geographic regions. We
therefore recommend dividing the planning area into several regions or planning units that are
both ecologically relevant and potentially useful for dealing with the likely clustermg of
renewable energy developments in different regions. Examples of appropriate subdmsrons
include the Ecological Sections and Subsections delineated by the USDA and USDI (Mlles et al.
1998; http://www.fs.fed.us/r5/projects/ecoregions/toc.htm) or the subdivisions' delmeated by ,
Webb et al. (2009a) for the Mojave Desert. Figure 2 illustrates the Ecological Subsectlons of the
Mojave Desert as delineated by Miles et al. (1998) (similar Subsection maps exist for the
Sonoran and Colorado Desert Sections in California but are not included here). Flgure 3
illustrates the Subdivisions of the Mojave Desert as recognized by Webb etal. 2009a) Note that
Webb et al. (2009a) only covered the Mojave Desert, so if their system is used; similar
subdivisions would need to be delineated for the Sonoran and Colorado deserts to recognize such
regions as the Coachella Valley, Borrego Valley—West Mesa Impenal Valley, and East Mesa-
Sand Hills. ‘.-\/ - '

AN i

It is evident from various maps of proposed energy developments (e.g., BLM Solar Study Areas,
Commercial Renewable Energy Zones [CREZ], and solar lease applications) that the
developments are likely to be clustered. This suggests that conservation planning, impact
analyses, and mitigation requirements should be focused at scales and in areas relevant to the
clustered footprints of these likely renewable energy areas. Subdividing should therefore also
consider likely clustering patterns, such that individual planning units include one or more of
these clusters. This would focus’ conservatlon and mitigation actions appropriately within the
affected regions. \\\

\ \-i"

’-/

We understand that the planmng area was expanded beyond the deserts proper to include some
adjacent mountain watersheds that have high wind-energy potential. The advisors point out that
this adds even more: complex1ty to the plan by affecting a wider array of non-desert communities
and species. We are also unclear why this expansion into mountainous areas of high wind
potential was not done cons1stently along the planning boundary—in particular why the planning
area ends along the eastem boundary of San Diego County rather than including areas of high
wind. potentlal in the Peninsular Ranges to the west (NREL 50-m wind resource map;

http: //www wmdpowenngamenca gov/maps_template.asp?stateab=ca).
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Exhibit A:
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i 322Aa: Owe.nsVallev
MO]&VE Desert 322Ah: Death Valley
322Aa thmllgh 322AP . 322Ac: Amargosa Desert- Pahrump Valley

322Ad: Funeral Mountains - Greenwater Valley
322Ae; Panamint valley

322Af Searles Valley - Owlshead Mountains
322A40: High Desert Plains and Hills

322Ah; Mojave Valley - Granite Mountains
322A0; Sllurian Valley - Devil's Playground
322Aj. Kingston Range - Valley YWells

322Ak vanpah Valley

322Al: Providence Mountains - Lanfair Vallay
322Am: Piute Valley - Sacramento Mountains
322An: Lucerne - Johnson Valleys and Hills
322Aa: Bullion Mountains - Bristol Lake
322Ap: Pinto Basin and Mountains

Lasi}egas

2614 Cantral Calfornia Coast

2618: Bouthem Catfatnia Coast

2624 Great valley

26.3A° Northem Callfomia Coast

M 2614 Klamzn M ountains

M261B: Nothern Caiifornla CoastRanges

M261C; Northem Califomia Inlerior Coagt Rangee
. 3028 MI610: Sautherh Cascades

' M261E: Sierra Nevasa

; M261F. Glema Mavada Fanthils

g, 10 Mz610. Modot Platsau

- M2E3A Canmal Callfomia Coast Ranges

S YR MZ628. Soulhem Califomia ang Valleys

322h; Mojave Desart

3228 Boneran Dessnt

322C: Colorade Dessn
o 3410 Mono
' A41F. Southeastem Greal Basin
3425 Northwaglern Basin and Range

Figure 2. Ecological Subsections of the Mojave Desert Section in California as delineated by
Miles et al. (1998). The inset shows Ecological Sections in California.
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S ’ ‘ .

Figiilﬁ%i"?g: _Subdivisions in the Mojave Desert delineated by Webb et al. (2009a).
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2.3 Permit Duration

A permit term of 30 or 50 years is common for regional conservation plans (Rahn et al. 2006).
The advisors recommend 30 years as the maximum that is scientifically defensible in light of
environmental variability, the pace of climate change, and the likely life of energy developments.
We do not support a longer (e.g., 50-year) duration, due to increasing uncertainties about
biological effects, climate shifts, and technological changes with longer durations.

- ;\_ i
' '\//'

Regardless of permit duration, protections offered to biological resources (e.g.; reserve areas and
their management) are expected to continue in perpetuity. There should be no’ walk-off’ optlon
such that these protections are voided at the end of the permit duration. The plan should have
built in requirements (such as bond funds) to ensure that remedial actions, such as \‘/
decommissioning and ecological restoration, are implemented at the end: of a a development s
useful life and that appropriate protections and management actions are contmued in perpetuity.
However, in recognition of the very long-term effects of surface d1stu:rbance in ‘the desert,
locations permitted for renewable energy may best be reused-for sumlar purposes in the future
(using whatever appropriate or best renewable energy technology is avmlable at that time). If
there is no need to reuse previously disturbed sites for new projects in the future,
decommissioning and ecological restoration should be done usmg the best available and
scientifically justified methods available at that time, recogmzmg ‘that our current understanding
of desert restoration is rudimentary. Although decomnnssmmng and restoration may benefit
DRECP species and communities, however, these future actions cannot be assumed to fully
restore the original ecological conditions or full biological value of these sites, and remedial
actions at the end of a project’s life ¢cannot be cons1dered full mitigation for the project.
N -~ .

P / AN -
We also stress the importance: of an effecnve momtormg and adaptive management program to
ensure that plan goals are bemg met v\wthm and beyond any permit duration. Science-informed
management intervention will be requn'ed to address changing conditions, including climate
change, within and beyond the perm1t vhorizon, We recommend that species statuses, species
distributions, conservatton needs, )and other important aspects of the plan be reassessed at least
every 10 years in ltght of changmg conditions and accumulating information.

2.4 Natural Communltles

\
Tl}ie plan should address the needs of whole, intact, natural communities and mosaics of
commumt1es at the landscape scale to accommodate natural ecological processes, including
range Shlﬂ:\S\ rather than focusing just on individual species. The planning area supports
hundreds of specms—descnbed undescribed, and as of yet undiscovered—that are endemic to
isolated communities or special habitat features, such as wetlands, desert wash woodlands,
unique soil types, and active sand dunes. The only way to deal effectively with such species is to
deal with entire communities, rather than focusing on the individual needs of every constituent
- species. Rare or unique desert communities and special features (such as dunes and springs), and
the processes that sustain them (e.g., sand transport for dunes, groundwater aquifers for
wetlands), should be “covered” by the plan in that they should be avoided to the degree possible
by development and they should be foci for conservation actions. The plan should have a goal of
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no anthropogenically induced loss of the rare natural communities, special features
ecological processes described below.

Active sand dunes provide a stark example of the high degree of endemism in isol
unique desert communities or features. The insular distribution of desert dunes, coupled with
challenging habitat conditions, has resulted in isolation, local adaptations, and speciation. The

surveys has one or more endemic arthropods (at least 30 or 40 overall).

-
2.4.1 Vegetation Alliances and Unique Plant Ass

We recommend using the list of California Terrestrial Natural Commumtles and C
Vegetation Alliances included as Appendix B (provided by Dr. Todd Keeler—Wolf
Department of Fish and Game, June 2010) to define natural commumtres and vege
alliances by region. These Natural Communities and Vegetation Alllances for the
on Grossman et al. (1998), Holland (1986), and Sawyer ¢t al. (2009) Over 150 ve;
alliances occur in the planning area. Those that are composed of native species, are
the state, have limited distributions, and are essential to supportmg covered plant ai
species should be given conservation attention. N ;

The advisors recommend that special protective measures be taken to conserve Uni
Assemblages (UPAs), Stands, or Vegetation'Alliances that are limited in distributic
support sensitive or endemic species (U.S. Department of the Interior, Bureau of L
Management 1980, Cahforma Department of FlSh and Game 2009). These include

following:

\\\ . ,

Those UPAs listed and shown on maps in the California Desert Conservation A
(CDCA) of 1980 as amended The eategones in the CDCA Plan should serve a
point and are repeated here for.convenience with a few examples: Great Basin
coastal California enclaves; montane enclaves (e.g., white fir forests in Clark, N
Kingston mountams) enclaves of unknown affinities (e.g. Chuckwalla Bench/C
Mountains Munz cho]la) plant assemblages that reach their range limits within
deserts; unusual psammophytlc (sand-dependent) assemblages; plant assemblag
,4w1th sprmgs seeps, and near-surface waters; plant assemblages with unusually
"ot cover of some particular species (e.g., Davies Valley Succulent Scrub Assem
plant assemblages with individual members of which attain great age and/or siz
additional examples from the CDCA are listed below, the first with a new title f
of plant alliances:

o Spinescale Scrub Alliance, dominated by Atriplex spinifera {aka Mojave sal
o Cmcifixion Thom Stands (Castela emory), a Special Stand

Vegetation Alliances and UPAs associated with rivers, marshes, springs, seeps,

‘m_b}ages

alifornia

California

tation

state are based
getation

e endemic to
nd animal

que Plant

»n or that

and

the

irea Plan

s a starting

enclaves;
few York, and
Chocolate

the California
es associated

high density

blage); and

e. Two
fom the list

tbush]

near-surface

waters, washes, ephemeral standing waters (small and large playas), and ephemeral standing

waters adjacent to dune systems. A few examples are:
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Desert willow woodland (Chilopsis linearis Alliance)
Blue palo verde-Ironwood woodland (Parkinsonia florida-Olneya tesota Alliance)
Smoke tree woodland (Psorothamnus spinosus Alliance)
Fremont cottonwood forest (Populus fremontii Alliance)
Arroyo willow thickets (Salix lasiolepis Alliance)
Yellow willow thickets (Salix lutea Alliance)

Mesquite bosque, mesquite thicket (Prosopis glandulosa Alliance)
Screwbean mesquite bosques (Prosopis pubescens Alliance) )
Mulefat thickets (Baccharis salicifolia Alliance) ' s N
Black-stem rabbitbrush scrub (Ericameria paniculata Alliance) .
Scale-broom scrub (Lepidospartum squamatum Alliance) SR T
Bladder sage scrub (Salazaria mexicana Alliance) : \\ L
Yerba mansa (Anemopsis californica) meadows (e.g., in Afton Canyon) ™ -
Desert panic grass patches (Panicum urvilleanum) (e.g., along the Mcuave Rlver)
California fan palm oasis (Washmgtoma filifera Alliance) /> 7. -

/ v N
Vegetation Alliances associated with rare, threatened -and endangered animals, e.g.:

0000000000 O0O0O0O0

o Creosote bush-white bur sage scrub (Larrea trzdentata—Ambrosm dumosa Alliance)
supporting big galleta (Pleuraphis rigida) or- a dlverse shrub layer

o Spinescale Scrub Alliance, dominated by Atrzplex sp:mfem [aka Mojave saltbush]

o Spiny hop sage scrub (Grayia spinosa Alliance) \\\ "-;:“

Once wide-spread vegetation alliances, now htmted and rapidly diminishing because of
development, e.g.: o ‘

o California poppy fields (Eschscholz:a cahformca)
o Joshua Tree Woodlands alll\ance (Yucca brevifolia alliance}—diminished stands in
western Mojave Desert U

,\\

?z -

. e

P

Current scientific staédards are avaﬂable for classifying the uniqueness of vegetation alliances
through NatureServe’s Commumty Heritage Program, which is internationally recogmzed as the
Natural Commumtles Conservatlon Ranking system. This system includes global uniqueness
ranking (G rankmgs) and state (S rankings) as well as a threats ranking. It therefore provides
recognition of. rare ‘and unusual plant assemblages. The ranking is categorized into five
dlsmhutmns The adv1sors recommended that vegetation alliances occurring within the
followmg global and state rankings be covered by DRECP:

A
Gl, S1.- 6 “critically imperiled; fewer than 6 viable occurrences worldwide/statewide and/or up
to 518 hectares known;

G2, S2 — imperiled; 6-20 viable occurrences worldwide/statewide and/or more than 518 -
2,950 hectares known;

G3, S3 — vulnerable; 21-100 viable occurrences worldw1de/statew1de and/or more than 2 950
- 12 ,950 hectares known.

These rankings capture not only the rarity of the alliance within the state boundaries but also
outside of the state. All of these alliance rankings are considered “rare and threatened”

14




Public Review Draft - DRECP Independent Science Advisory Report

throughout the alliance’s range (Sawyer et al. 2009). High priority for conservatio
focused on those alliances and associations that have a threat ranking of 0.1 (Very
and 0.2 (Threatened). Because our knowledge of the distribution of rare and unust

n should be
Threatened)
pal vegetation

alliances in the California desert is currently incomplete, it is imperative that additional

vegetation mapping be completed throughout the desert regions. The advisors rece
new data be incorporated into the database for the DRECP, and recognized and inc
through the adaptive management strategy.

.’,/." -

2.5 Covered Species

Typically, NCCP/HCPs identify a list of species* to be covered by “take authe‘ri'zai
several selection criteria, including their conservation status, occurrence in the plam area
likelihood of being affected by plan actions, and sufficiency of knowledge to detern
effects: We agree with this general approach, but offer some further gmdance com

P
:

selection criteria:

|
distinct population segments (hereafter, collectwely called spec:es) that are list

or federal Endangered Species Acts or that are cons1dered likely to be listed duri
permit duration. These generally include Cahforma “Speciesof Special Concern

Conservation Status. Covered species typically include those spec1es subspe

ommend that
orporated

Ve
i
‘,«\ R

ions” usmg
,

mme plan
.,ernmg these

cies, or

ed under state

ring the plan’s
” {also -

known as the Special Animals List) or other taxa that meet one or more criteri
threatened or endangered but that have not been legally protected

Occurrence in Plan Area. Consideration should be glven to all species kno
occur in the planning area, during the plan s permit duration. Note that it is q

for listing as

or likely to
ite posmble

that some species not currently known from the planning area could enter the planning area

over the next 30 to 50 years due to’ chmate change or other dynan:ucs

Plan Effects. Species lxkely to be aﬁ'ected whether positively or negatively.
only consider those spec1es that may be adversely affected (“taken”) by covere
However, some species may benefit from the conservation actions in the plan
may not be adversely affected by development of renewable energy facilities.

Informatmn Adequacy Spec1es for which we do not have adequate mfonna

However 1f httle-known species are left off the covered species list due to info
they are s less likely to garner the research and monitoring attention needed to ¢l
and ensure their conservation.

* Note that under the Endangered Species Act, species, subspecies, or distinct population segments

ften, planners
actions.
though they

ion to

an be listed as

threatened or endangered. Distinct population segments are populations of a species that are distinct, relatively

reproductively isolated from other populations of the species and represent a significant evolution

lineage of the

species. Throughout this document, we use the word species to refer to all three categories (specles subspecies, or

distinct population segment).
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The advisors reviewed a preliminary list of species of “planning interest” included in Exhibit B
of the DRECP Planning Agreement {dated March 2010; Table 1). We noted a variety of errors,
including inappropriate inclusion of full species rather than subspecies of conservation concern,

inclusion of species not found in the planning area, exclusion of species or subspecies of

conservation concern that do occur in the plan area, and apparently a lack of consideration of
information from previous conservation and recovery plans. The following sections address
these issues in more detail by ma_]or taxonomic groupmgs They provide examples of apparent
errors of omission and commission in the current species list and recommendations for
assembling a more defensible covered species list. We recommend that DRE CP form a ‘
committee or subcommittee of qualified biologists to prepare a proposed covered species. hst
based on the factors described above, and considering information presented in thzs sectwn

We also recommend that any future lists of species produced for DRECP: be orgamzed in

traditional taxonomic order using scientific nomenclature. The current list included as Table 1
is organized alphabetically by common name, with no regard for taxonomic hlerarchy or species
relations. Some species and subspecies of conservation concern- in the planning area do not have
common names and can only be identified by sc:1ent1ﬁc name. Because there is no standardized
Fa
list of common names for most taxa (with the exceptlon of North American birds, for which the
American Omithologists Union establishes standardlzed list) muh’lple species may share the
same common name, or the same species may have multlple names Scientific nomenclature
exists to avoid such confusion.

,-\

LS
o

Table 1. “Preliminary list of species of planmng interest” included as Exhibit B of the DRECP

Planning Agreement (March 2010).- This is not included here as a recommended covered

species list because it contains- errors and requires “substantial revision (see text).
AN

0
Common Name - | Scientifii ESAI | Special |
ST e e B o Concern . | SQ.nsmve
‘ \
ANIMALS .
Arizona myotis - | Myotis occultus : X
Arroyo toad - |\ Anaxyrus californicus Endangered
Artoyo toad. - - Bufo ealifornicus X
Baldeagle ™ "~ , ™ | Haligeetus leucocephalus Endangered Delisted
Barefoot gecko /- Coleonyx switaki Threatened
Bendire's thrasher Toxostoma bendirei A X
Bewick's wren. - ¢ Thryomanes bewickii X
Big free-tailed bat” Nyetinomops macrotis X
Bighom sheep Ovis canadensis Threatened | Endangered
Burrowing owl Athene cunicularia X X
Cactus wren Campyljorhjlmchus X
brunneicapillus

I . Laterallus j j j ’ '
California black rail cofurmicy h{f maicensis Threatened
California condor Gymnogyps californianus Endangered | Endangered
California leaf-nosed bat Macrotus californicus X X
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-Common Name -~ '

California pocket mouse

Chaetodipus californicus

Cave myotis Myotis velifer
E)c;zcﬂ:::rzthalley fringe- Uma inornata Endangered | Threatened
Coachwhip Masticophis flagellum X
ﬁ;jgado desert fringe-toed Uma notata s ,; x
Common ensatina Ensatina eschscholtzii SR ;X
Common yellowthroat Geothlypis trichas X ‘
Crissal thrasher Toxostoma crissale X
Desert night lizard Xantusia vigilis Al XD
Desert tortoise Gopherus agassizii Threatened | Threatened- |/ ™. =~
Desert woodrat Neotoma lepida S X
Ferruginous hawk Buteo regalis B X
Flat-tail homed lizard Phrynosoma mcallii , L X X
Fringed myotis Myotis thysanodes K " X
Gila monster Heloderma suspectum ST X X
Gila woodpecker Melanerpes uropygialis 'Endangered
Gilded flicker Colaptes chrysoides Endangered
Golden eagle Aquila chrysaetos ~p X
Gray vireo Vireo vicinior . - X X
iglyairl?;:rtmns Batrachoseps campi " E X X
Least Bell's vireo Vireo bellii pusillus "™ | “Endangered | Endangered
Le Conte's thrasher Toxostoma lecontei ™.~ | X
Little pocket mouse Perognathus longimembris X X
Loggerhead shrike Lanius ludovicianus  + X
Long-eared myotis |- Myotis evotis . -7 X
Long-eared owl " | Adsiootus "~ X
Lucy's warbler Vermivora luciae X
Merriam's kangaroo rat |- Dipodomys merriami X
Mojave fringe-toed lizard |~ Uma'scoparia X X
Mountain plover™. < . Charadrius montanus X
Nelson's antelope squirrel~ | Ammospermophilus nelsoni | Threatened
Orange-throated whiptail Aspidoscelis hyperytha X
Pallid bat " * Antrozous pallidus X X
Palm Sprin.gs--rql\ij;c/l-tailed Spermophilus tereticaudus Candidate
ground squirrel ;- chlorus
Panamint alligator lizard Elgaria panaminting X X
Pocketed free-tailed bat Nyctinomops femorosaccus X
t())&ltlt!;fﬂiileckerspot Euphydryas editha quino Endangered
Rosy boa Charina trivirgata X
Round-tailed ground Spermophilus tereticaudus X
squirrel

Aimophila ruficeps X

Rufous-crowned sparrow
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TR T . _i'+ | California BLM :
‘Common Name - | Scientific Name ESA i Special - S e
AT R ‘ : 'l .Sensitive
St oL | e e Coneernm, | <
Sage sparrow Amphispiza belli X
Snowy plover Charadrius alexandrinus Threatened X
Southern rubber boa Charina umbratica X
Spotted bat Euderma maculatum X X
Summer tanager Piranga rubra X
Swainson's hawk Buteo swainsoni Threatened PR
Tehachapi slender Batrachoseps stebbinsi Threatened { . /:-‘ir\ ‘ “ A
salamander N N I
Townsend's big-eared bat Corynorhinus townsendii X o
Vermilion flycatcher Pyrocephalus rubinus - XN s
Western mastiff bat Eumaps perotis Ao X X
Western patchnose snake Salvadora hexalepis A VR {
Western pond turtle Actinemys marmorata Y X X
Western red bat Lasiurus blossevillii P X
Western skink Eumeces skiltonianus L7 N X X
Wcstgrn small-footed Myotis ciliolabrum SO X
myotis / .
| Western yellow-billed Coc.cyzus americanus NEnaéngére d (‘:an didate
cuckoo occidentalis L |
Willow flycatcher Empidonax traillii Endangered |”
Yellow warbler Dendroica petechia 4 X
Yellow-breasted chat Icteria virens ; X
Yuma clapper rail Rallus Ion‘."’ rosins RN Threatened | Endangered
yumanensis P S
Yuma myotis Myotis yiimanensis ™. |~ X
PLANTS
Bird-foot checkerbloom Sidaicea pedata- & Endangered | Endangered
Coachella Valley milk- | Astragalus Ient:gmosus var. Endangered
vetch ¢ coachellae » ¢
Cushenbury buckwheat E'r:gog\onum 2 valifolium var. Endangered
~| vineum -
| Cushenbury milk-vetch < ™| dstragalis albens Endangered
e “dcanithoscyphus parishii
Cushenbur’)/r,_q_xyth?ca‘.\\ va\r."!goo & nJ: f: niarf:r Endangered
Cuyam aca larksii ur "« .|-Delphinium hesperium ssp. Rare
P cuyamacae -
Lane Mountaifi milk-vetch | Astragalus jaegerianus Endangered
Mojave tarplant ™ Deinandra mohavensis Endangered | -
gts:;::gzg ) Sidalcea covillei Endangered
Red Rock tarplant Deinandra arida Rare
Santa Ana River woollystar Eriastrum densifolium ssp. Endangered | Endangered
sanctorvm
Slender-petaled thelypodiu | Thelypodium stenopetalum Endangered | Endangered
Southern mountain Eriogonum kennedyi var.
buckwheat austfomontanum 3 Threatened

Triple-ribbed milk-vetch

Astragalus tricavinatus

Endangered
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2.5.1 Mammals

Table 1 contains significant errors of omission and commission concerning potentjal covered
mammal species. A number of mammal taxa were included in Table 1 on the basis that they are
California Mammal Species of Special Concern (MSSC), but without appropriate recognition of
- subspecific designations and ranges. Note that the MSSC list is currently being revised by a
team of mammalogists that are reviewing all available data on the status and distribution of
mammals in California (W. Spencer, S. Osborn, et al., In Prep.). The MSSC team has compiled
a large database of mammal locality data and is preparing range maps and other in: ormation for
peer review. A final MSSC list and assessment document is scheduled for comple on by May
2011. We recommend finalizing the list of potential covered mammals in late- 201
time the draft list of MSSC, along with refined range maps, should be available ™

occurrence in the planning area: ,“ .

¢ California pocket mouse (Chaetodipus calzformcus) This spee:es of. pocket ouse is
widespread and common in California, mostly in shrublands out51de of desert regions.
Although one subspecies, C.c. femoralis, is a cutrent Cahforma MSSC, it is associated with
coastal sage scrub outside the current planmng area, boundanes

* Desert woodrat (Neotoma lepida). This is a very common and widespread spt,(:les
throughout California’s desert regions. Although one subspemes (N.L intermedia) is a
current MSSC, it is associated with coastal sage scrub outside the current planning area
boundaries. Moreover, the taxonomy of the Neotoma lepida group was recently revised by
Patton et al. (2007), which removed a number’ of former N, lepida subspecies, subsuming
some within other species of Neotoma,: mcludmg N.I intermedia, which is now N. bryanti
intermedia. The status of all species and’ Subspecies in the revised taxonomy is currently
under review, but at this point it seems ‘unlikely that any Neofoma species or s species in
the DRECP study area w1ll be conmdered to be of conservation concem.

¢ Merriam’s kangaroo rat (szodomys merriami). This smallest of the kangaroo rat species
is common and w1despread throughout the deserts, and it is not of conservation concern
throughout most ofits.range. One subspecies of D). merriami is federally Endangered (the
San Bemardmo kangaroo rat, D.m. parvus), but it occurs outside the DRECP area, west of
the San Bemnardino and San Jacinto Mountains. Similarly, another highly restricted and
impacted subspecies (the earthquake kangaroo rat, D. m collinus) occurs outside the DRECP
area in'sandy upland valleys in the Peninsular ranges in San Diego County and southernmost
Riverside County. Finally, although D.m. arenivagus has a highly restricted range that is
partially within the plan area, west of the Salton Sea, it is not currently an MSSC and does
not appear likely to be added to the MSSC list.

¢ Nelson’s antelope squirrel (dmmospermophilus nelsoni). This state Threatened species of
ground squirrel is found in the San Joaquin Valley, outside the DRECP plan area.

¢ Yuma myotis (Myotis yumanensis). Although considered sensitive by the BLM, the Yuma
myotis is widely distributed, roosts in a wide variety of natural and anthropogenic structures,
and appears well adapted to survival in close proximity to humans. It is considered low-
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medium priority for conservation by the Western Bat Working Group. Its potential for
listing over the next 30-50 years is minimal.

The following species can be retained on the potential covered species list for DRECP even
though, at the full species level, they are quite common and widespread. Nevertheless, several
rare or narrowly distributed subspecies of these species are of conservation concern in the
planning area. We recommend considering each subspecies individually for inclusion or
exclusion from the covered species list, as detailed here: s

¢ Little pocket mouse (Perognathus longimembris). This small, silky pocket mouse’ is_
associated with fine sandy soils throughout California’s deserts and some southern Cahforma
cismontane (west of the coastal mountains) basins and coastal plains. Although the spemes
as a whole is quite common and widespread, it has a number of rare, endemic subspemes that
are of conservation concern, each of which should be treated separately as.a covéred species:

o Pl bangsi (Palm Springs pocket mouse) is restricted to fine sandy smlg in the Coachella
Valley and southern portions of Joshua Tree National Park south along either side of the
Imperial Valley to about the Mexican border (Ocotlllo) Ttisa current MSSC and will
likely remain on the MSSC list due to its hlghly restncted range -and loss of most of its
habitat on the Coachella and Imperial Valley floors (Brylskl et al. 1998).

o P.L bombycinus (no common name) ranges from Baja Cahfonua Mexico, into the
southern and eastern Colorado Desert in California (Brylsk1 etal. 1998). Itis a current
MSSC that is likely to remain on the list due to restricted distribution and habitat loss.

o P.lL brevinasus (Los Angeles pocket mouse) is restricted primarily to cismontane basins
outside the DRECP plan area; accep\t\ where it intergrades with P./. bangsi in the San
Gorgonio Pass-Palm Springs area (Brylski et al. 1998). It is a current MSSC and will
likely remain on the list due to its highly restricted distribution and loss and
fragmentation of populatlons by urban development.

o PL mtematwnahs (Jacumba pocket mouse) is found southwest of the Salton Sea and
into Baja Callforma Mexico. Due to restricted range, there is some potential it will
become an MS SC\but it is unclear whether it occurs within current DRECP boundaries.

\ -

o P salmens:s (no common name) is known only from within Death Valley National
/Park, $0 it is unhkely to be affected by plan actions (J. Patton, personal communication).

\
o P L tularens:s (no common name) is restricted to the Kern Plateau, probably outside of

/
N DRECP boundaries (J. Patton, personal communication).

. Round-\ta’;led ground squirrel (Spermophilus [now Xerospermophilus) tereticaudus)’. This
species, is fairly common and widespread in the Colorado and Mojave Deserts south and east
of the Mojave River. At the full-species level, it is not of elevated conservation concem.

* A common issue with CNDDB and California’s Species of Special Concern lists is that they do not keep up with

taxonomic changes. For example, the genus Spermophilus was recently split into eight genera based on substantial
morphelogical, genetic, ecological, and behavioral variation (Helgen et al. 2009). Although in this particular case,

the change did not affect the conservation status of the taxa in DRECP, in other cases it does, and these differences
cannot be ascertained from CNDDB or CWHR data and range maps.
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.,

However, the subspecies S.t. chlorus (Palm Springs ground squirrel) has a very limited
distribution in'the Coachella Valley, where much of its sandy habitat has been lost to
development. The Palm Springs ground squirrel is an MSSC and a federal Candidate for
listing, and is highly likely to remain an MSSC with potential to become listed as Threatened
or Endangered. We therefore recommend retaining X.t. chlorus, but not the full species of X.
tereticaudus, as a candidate for coverage under DRECP.

The following species should be added as potential covered species because they ar
the pla:mmg area, are of conservation concern, and could be affected by the pI

Tehachapi Pass, west to Mount Pinos, and south to Elizabeth and Qua:ll Lakes between 1030
and 1830 m elevation. This range corresponds closely with areas of hlgh w1nd nergy
potential (NREL wind potential maps). ‘

Yellow-eared 6pocket mouse (Perognathus parvus, xanthonom.s) Although not currently on
the MSSC list”, this narrow-endemic pocket mouse is BLM sensitive and likely to be added
to the MSSC llst It is known from only four localities on the eastern slope of the Tehachapi
Mountains at Horse, Sage, Freeman, and Indian Wells canyons between 1400 and 1615 m
elevation. This range coincides with an area of high wmd-energy potential.

Mohave ground squirrel (Spermophilus [Xerospermopktlus] mohavensis). This state-listed
Threatened species was clearly an inadvértent omission from the preliminary list of species
(Table 1), as it is a key species‘of concern m areas with high solar development potential in
the western Mojave Desert ﬁ./'\‘ " ST

Mojave River vole (Mzcrotus calzformcus mohavensis). This subspecies of the California
vole is an MSSC. It is restricted to areas along the margins of the Mojave River where water
comes to the surface dug to shallow water table, in and near Victorville and Oro Grande.
Although it is unlikely to be d1rectly impacted by energy developments, any actions that
might affect the hydrology of the Mojave River would be detrimental. A Mictrotus
californicus populatlon also"occurs at Harper Lake Marsh about 10-15 miles northwest of
Barstow. Although it is'unknown whether this is M.c. mohavensis or another, less sensitive
subspecles any populatlons of voles or other species restricted to isolated wetland habitats in

fthe desert may be unique and should be considered sensitive. The advisors recommend
avoiding developments that could reduce the water table at Harper Lake or any|other desert

wetlands.

Amargosa River vole (Microtus californicus scirpensis). This subspecies of the California
vole is both federally and state-listed as Endangered. It is associated with Olney bulrush
(Scirpus olneyi) marshes along the Amargosa River, and is found in disjunct populations that
may be temporary in nature (Bleich 1998). Although this species is unlikely to be directly

§ Although Williams (1986) originally included yellow-eared pocket mouse as an MSSC, Brylski et al. (1998)

placed it on an MSSC “Watch List" due to lack of sufficient information.
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impacted by energy developments, any actions that may affect hydrology of the Amargosa
River would be detrimental.

o Hoary bat (Lasiurus cinereus). Although this species is widely distributed and unlikely to
be listed as threatened or endangered in the near future, hoary bats are the most frequently
killed species at wind energy developments in North America (Arnett et al. 2008) and have
been recorded as fatalities at wind energy facilities within the DRECP (Chatfield et al. 2009).
Given the cumulative impacts of massive expansion of utility-scale wind energy
development in the United States, combined with low reproductive rates of bats; there is
some potential for hoary bats to be added to one or more special status lists’ w1thm the next

30-50 years. . A ‘\‘\ { \ .

o  Western yellow bat (Lasiurus xanthinus). This species is currently on the' MSSC list and a
large proportion of its distribution in California is within the DRECP area.. Fatalltleé’ of this
species have been recorded within the DRECP area (Chatfield et al 2009)

2.5.2 Birds .
4 \ \

The Draft Covered Species List (Table 1) requires mochﬁcatlon to reflect the latest listings by the

California Department of Fish and Game and the Umted States Department of Interior, as well as

to apply more accurately to relevant subspecies and other mﬁaspemﬁe categories. In many cases

the California Bird Species of Special Concern list (hereafter BSSC; Shuford and Gardali 2008)

limits the seasonal or infraspecific application of its llstmgs Umted States Fish and Wildlife

Service (USFWS) listings also need to be updated resulting in some additions to the covered

species list (see below). .

Subspecies taxonomy is in a state of flux for North ‘American birds. The most recent formal
treatment of subspecies by the Amencan Ormthologlsts Union Committee on Classification and
Nomenclature was pubhshed in 1957 (AOU 1957); more recent formal checklists (e.g., AOU
1998) do not include subspec1es although well-marked infraspecific groups may be annotated.
Current trends recogmze the utxllty and-convenience of subspecies (Fitzpatrick 2010) and the
need for more quantitative: dlagnoses of subspecies (e.g. Remsen 2010). Without refinement of
subspecies treatments, oonservatmn efforts can be confused or even hampered (Haig and D’Elia

2010). AN

/_ ~ N
We recommend that the followmg species be removed from the list of potentially covered
specles ! i

. Bewnck’s wren (Thryomanes bewickii). No mainland subspecies in western North America
have formal conservation status. The widespread cismontane subspecies charienturus occurs
in the western margms of the Mojave and Colorado deserts, and the Great Basin subspecies
eremophilus occurs in the higher elevations of the northeastern Mojave Desert; there are no
indications of declines of either taxon on the California deserts.

o Cactus wren (Campylorhynchus brunneicapillus). Although this species needs to be
considered in desert conservation planning, populations in the DRECP area have no formal
conservation status. The California BSSC designation applies only to the coastal subspecies
sandiegensis from southern Orange County through coastal San Diego County (Shuford and
Gardali 2008), though the remaining coastal populations north to Los Angeles and Ventura
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Counties (considered part of the widespread desert subspecies anthonyi) are sin
imperiled. Widespread anthonyi of the Mojave and Colorado Deserts has no fa

nilarly
rmal status.

Le Conte’s thrasher (7oxostoma lecontei). Although this is an important planning species

in the California deserts, the nominate subspecies of the Mojave and Colorado

Desert has no

formal BSSC status (such status applies only to the San Joaquin Valley population; Shuford

and Gardali 2008).
Common yellowthroat (Geothlypis trichas). Only the San Francisco Bay sub

sinuosa has BSSC status; breeding populations and widespread migrants ony the

no formal or informal conservation status.

species

deserts have

A
S

Rufous-crowned sparrow (4dimophila ruficeps). Only the northern Chandei I<:land endémic

subspecies obscura has BSSC status. Otherwise this spemes is west of the des

I‘tS except

for small, local populations of the interior subspecies scottii in the higher port1 ns of the
eastern Mojave Desert, which have no formal status but which should be’ addre sed if its
limited habitats undergo potential impact. . -

* Sage sparrow (Amphlsplza belli). Although cismontane nommate bellj has shown local
declines, it is not present in the deserts. Formal status (ESA’ Threatened and B$SC) applies
only to the endemic subspecws of San Clemente Island. The breeding subspecies in the
DRECP planning area is canescens; it has no formal status but may be an impo
species of alkali scrub and other desert scrub habitats. . ..

The following species should be retained on the list of potentlally covered species, although

their designations need modification in Table 1:

* Snowy plover (Charadrius alexandrmus) Delete ESA Threatened designation in Table 1
which only applies to coastal populatlons (to 50 miles inland, which might border portions of
the planning area, e.g. in the Lancaster area); add California BSSC designation (which
applies to interior Cahforma populat;ons)

o Willow ﬂycatcher (Emp:donax traillify. Add ESA Endangered status, which applies to the
subspecies extimus (“Southwestern Willow Flycatcher’”) which breeds along the lower
Colorado River and (at‘least formerly) elsewhere in desert riparian areas.

. Bendlre 'S thrasher (T oxostoma bendirei}. Add California BSSC designation.

. Yellow warbler (Dendrozca petechia). The table should clarify that both the s bspecles
& sonorana (lower Colorado River) and brewsteri (widely in cismontane California, and locally
in desert riparian areas) are listed as California BSSCs and treated in separate accounts in the
BSSC publlcatlon (Shuford and Gardali 2008).

The followmg species should be considered for addition to the list of covered species by virtue
of conservation status:

¢ Fulvous whistling-duck (Dendrocygna bicolor). California BSSC; breeds (now very rarely)
in freshwater areas along and bordering the southern portion of the Salton Sea,
but declining as a post-breeding visitor to that area. All Salton Sea bird species
potentially impacted by geothermal and solar energy development and associated
transmission lines.
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o Redhead (Aythya americana). California BSSC; breeds locally in desert wetlands, including
Piute Ponds on Edwards AFB, wetlands in eastern Kern County, and the Salton Sea.

¢ California brown pelican (Pelecanus occidentalis californicus). Although recently de-
listed by ESA and CESA, the California brown pelican remains a California Fully Protected
Species, and de-listed species still require conservation monitoring and protection. This
species is a regular visitor (mainly in summer and fall) to the Salton Sea and has made
breeding attempts there. It occurs only casually elsewhere on the California deserts.

o Least bittern (/xobrychus exilis). California BSSC (breeding populations);.a. local breeder in
freshwater wetlands on the deserts; more numerous at the Salton Sea and elsewhere\m the

N . s

Imperial Valley and lower Colorado River. » i\ S

» Wood stork (Mycteria americana). California BSC. Regular post-breedmg v131t01' from
colonies in Mexico to the southern (mainly southeastern) shoreline of the, Salton Séa and
nearby freshwater lakes. N ,,‘ \‘;- s

(-

e Northern harrier (Circus cyaneus). California BSSC (breedmg populatlons) local breeder
in marshes and (after years of high rainfall?) annual growth m the Impenal Valley and
Mojave Desert. /, " N

+

e Peregrine falcon (Falco peregrinus). Although recently de—listed by ESA and CESA, such
de-listed species still require conservation momtormg and protecnon

¢ Lesser sandhill crane (Grus canadensis canadensis) \Callfornla BSSC; wintering
population in the Imperial Valley and probably lower Colorado River

¢ Greater sandhill crane (Grus. canadenszs tabida). California ESA Threatened small
numbers likely winter populat1on in the Imperlal Valley.

e Van Rossem’s gull- -billed tern (Gelochel;don nilotica vanrossemi). California BSSC;
candidate for ESA Threatened/Endangered species status as of June 2010. Breeds at the
Salton Sea (mainly, southern end) also uses upland and agricultural areas of Imperial Valley
for foraging. /-~ ‘\{ SN K

¢ EIf owl (Mzcrathene wh:tney:) California ESA Endangered. Highly endangered and nearly
- extirpated from’ Callfomm with very local breeding populations (most now eliminated) along
the lower Colorado R1ver and west to Com Spring in the Chuckwalla Mountains.

AN \

. Long-eared owl| (Aszo otus). California BSSC (breeding populatlons) Local breeder on the
s Callforma deserts.

. Short-eared owl (Asio ﬂammeus) California’s BSSC (breeding populations). Very
locallzed breeder on the California deserts.

. Purple martin (Progne subis). California BSSC (breeding populations). Although this
species is not known to breed in the desert planning area, some of the few extant breeding
colonies in southern California are near the western edge of the deserts (e.g. Tehachapi
Mountains, Cajon Pass area, mountains of San Diego County) and foraging birds may utilize -
the fringes of the deserts and/or be impacted by transmission corridors coming from the
deserts.
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planning area, but given the potential for shifting or undiscovered populations
seasonal movements this taxon should still receive consideration.

end. RN "
¢ Grasshopper sparrow (4dmmodramus savannarum). California BSSC Scarc nngrant and
possnbly local breeder on the California desert margins. . \ /
/ .

areas and livestock ranches form important wmtermg habltat »
¢ Yellow-headed blackbird (Xanthocephalus xanthocepkalus) .California BSS

. Breeds
locally on the deserts from the Owens Valley and westem Antelope Valley south to the
Salton Sea and lower Colorado River.

¢ Arizona Bell’s vireo (Vireo bellii arzzonae) CESA Endangered populations along the

lower Colorado River and in riparian washes west of the river north to Inyo Co unty are
relevant to the DRECP. ' -

/'\ . -
/\, -

The following species should’ recelvc conSIderanon in desert planning by virtue of being listed as
USFWS “Birds of Conservation Conccrn” within the relevant “Bird Conservation Region” (in

the case of the Mojave and Sonoran Dcserts BCR #33). Some of these are already on the list of
covered species; for«those that are not-we provide the scientific name.

# Least bittern )
Bald eagle <

~

\ " :-_.‘1 /

Peregrine falcon

Prame falcon (Falco mexicanus)
‘- Black rall
. Snowy plover

. Mountam plover

e  Whimbrel (Numenius phaecopus)

¢ Long-billed curlew (Numenius americanus)
e Marbled Godwit (Limosa fedoa)

o Red knot (Calidris canutus roselaari)

o Gull-billed tern

e Black skimmer (Rynchops niger)
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¢ Yellow-billed cuckoo

e Elfowl

¢ Burrowing owl

~ &  Costa’s hummingbird (Calypte costae)
o Gila woodpecker

o Gilded Flicker

¢ Least Bell’s vireo PN,

o Gray vireo : ‘ /:"';"\‘\?' s
¢ Bendire’s thrasher , - S
¢ Le Conte’s thrasher (Toxostoma lecontei) - \: L

¢ Lucy’s warbler ' , 1\\ - &

e Sonoran yellow warbler a ""k _{f;‘ ‘

e Black-chinned sparrow (Spizella atrogularis) L \ .

¢ Lawrence’s goldfinch (Spinus lawrencei) : . \\ )

2.5.3 Reptiles and Amphlbians '

The following species are recommended for deletion ﬁom the hst as not occurring in the DRECP

planning area or unlikely to be affected by plan actions: -

o Common ensatina / - |
e Orange-throated whiptail ' e
e Rubber boa ,m f’
¢ Tehachapi Mountains slender salamander

» Western skink . A v 4

o Panamint Moun/tams alllgator llzard The advisors believe that this species is outside of
the DRECP planmng boundary within the Panamint, Inyo, and Argus mountain ranges.

e Inyo Mountains s slender salamander. The advisors believe that this species is outside of
the DRECP planmng boundanes within the Inyo Mountains.

The followmg spec1es are recommended to be retained on the list because they may occur in the
planmng area and have restricted distributions, are restricted to special features or other isolated
habitats: (e g sand dunes, wetlands, rock outcrops, riparian zones), or are listed as being of
conservation i concem Developments that fragment their habitats, alter ecosystem processes
(wind/sand-flow to dunes, reduce water infiltration or increase groundwater extraction damaging

wetlands), or increase access for collectors will reduce the sustainability of these populations.

¢ Waestern pond turtle. This species occurs in Afton Canyon and at Camp Cady along the
Mojave River and could be adversely affected by any actions affecting the watershed.

® Arroyo toad. This species at least formerly occurred in Afton Canyon along the Mojave
River. The advisors are unsure whether this population is extant. We recommend surveys or

interviews with species experts, and avoiding any actions that could affect the Mojave River
watershed.
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Coachella Valley fringe-toed lizard
Colorado Desert fringe-toed lizard
Mojave fringe-toed lizard
Flat-tailed horned lizard

Desert tortoise

Barefoot gecko -

Gila monster

e

¢ Couch’s spadefoot toad S

o Gilbert’s skink .
2l 5-4 FiSh / l\*.

AN AN

A Vanety of rare, endemic pupfishes (Cyprinodon spp.) are found in spnﬂgs su'eér
swamps in the DRECP plan area. Any activities that affect ground or surface Wwate

ns, and
rs may affect

these isolated habitats and could adversely affect these unique fishes. We recommend consulting

an independent scientific expert on these species (e.g.,-Don Sada, Desert Research

Institute,

Reno, Nevada) to determine whether any could be affected by plan actions and should be added -

as potentially covered species. The plan should thoroughly con51der and avoid pot
of renewable energy projects on surface or ground water. hydrolo gy.

e

2.5.5

Accounting for and conserving mvertebrates especmlly arthmpods is difficult but
a successful conservation plan. Although invertebrates comprise more than half th

Invertebrates

-

in terrestrial ecosystems, most groups of insects and other arthropods are poorly kn

numerous undescribed species (New 1993, 1999, Redak 2000, Wilson 1988). Nev

ential effects

necessary for
e biodiversity
own, with
ertheless,

arthropods provide crucial ecolog:cal functlons including pollination, herbivory,
dccomposmon that strongly mﬂuence the structure and functlon of natural comm

dunes and sand plams Furthermore, Bunn et al. (2007) listed 28 California-endemi
status invertebrates in the Mojave Desert and 13 in the Colorado Desert. We recom

thorough review of available information on the status and distribution of rare and
invertebrates in the planning area, including interviews with experts, to assemble a

invertebrates for consideration as covered species. Appendix C lists individuals ha

expertise that should be contacted for input.
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Table 2. Desert invertebrates recently considered for threatened and endangered status (Federal

Reglster 71(160) 47765-47771. 2006)

= : : ITH
Common Name Sc'iéiy:i;f_i_c”N me | Ordér

Sand wasp Microbembix elegans Hymenoptera
Sand wasp Stictiella villegasi Hymegppt,er’?.\ s
Solitary bee Perdita algodones Hyméﬁopter‘g ™, \
Solitary bee Perdita glamis Hymenoptera i
Vespid wasp Eu;oaragian. sp- /Hymenoptera» d
Velvet ant Dasymutilla nocturna R ) Hyrpc;mptera
Velvet ant Dasymutilla impepja(is- - \\*‘}' e I-});me,noptera

| Algodones sand jewel beetle Lepismador g-ﬁfébdones\ K' ) "Colcoptera
Algodones white wax jewel beetle .Prasinafi; f}hpgﬁq!is Coleoptera
Algodones croton jewel beetle Agrilus harenus \\\j/ Coleoptera
Hardy’s dune beetle Arﬁgm\qla hardyomn{ Coleoptera
Scarab bectle o é:}zq{ocepfgéla wandae Coleoptera
Ruth’s dune weevil (new subspeci_e'é-l)\ Jr”\:\: T r:fgbnosf::;ta rothi rothi Coleoptera
Ruth’s dune weevil (new subspecies \]\)\.\i “\Z'J;g:noscuta rothi algodones Coleoptera
Ruth’s dune weevil (n%“?\sul\)\SpéCleS‘D \).:’/ ’ Z:I"g;?z;gum rothi Coleoptera
Ruth’s dune weevil (new s;\l:is;;;*eci‘es 1)\' ;‘gﬁc;g?:duta rothi Coleoptera

PR .

After compiling s alist of potennal invertebrate species of concern, an effort should be made to
establish thcn‘ dlStI‘lbuthl’lS in the plan area. This could be done once a draft DRECP is
developed by holdmg taxonomic-focused meetings involving individuals listed in Appendix C,
and by exanumng collections and databases from the following museums:

. Entomolqu Research Museum, University of California, Riverside
o Bohort ﬁntomology Museum, University of California, Davis

* Essig Entomology Museum, University of California, Berkeley

e Natural Histéry Museum of Los Angeles

e California Academy of Sciences

* Natural History Museum of San Diego County
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Examination of these collections will likely lead to further examinations of additional private and
public collections. The goal should be to establish maps of current and historic distributions of
rare invertebrate species. Gaps in distributions should be surveyed. Existing location data for
arthropods is biased towards easily accessible roads, such that historical distributions may be
misleading.

2.5.6 Plants

Table 1 appears to include only plants protected under the state and federal Endangered-Species
Acts. A much larger suite of rare plants should be considered as potentially cover d species,
including all species recognized by the California Native Plant Society’s (CNPS) s “IB List”
-and “List 2" plants (Appendix D-DRECP Recommended Covered Plant Spec1es) The 1B
designation identifies plants known to be rare, threatened, or endangered in Califomia and
elsewhere. The “List 2” designation identifies plants known to be rare, threatened or’
endangered in California but more common elsewhere. Despite List 2’s wider' dxs ibution, these
species are rare in Cahforma and thelr mclus1on as covered specws helps to reahz the NCCP

occurrences documented by the California Natural Dlver51ty Data Base that fell within a
proposed project footprint and/or w1th1n a BLM Solar Energy Study Area (SESA) s of June
2010 (Appendix E). GIS layers used‘m thls analy51s include: .

e BLM renewable energy prOJect Iayers o
e DFG renewable energy project Iayers

¢ RETI renewable energy projs ect layers

¢ RETI transmlssmn hne layers

. RETI substation Iayere

BLM SESA layer '

REA:I RESA layer

The list of affected species considered at high to moderate risk from renewable energy projects
contains 171 taxa, of which 102 are on CNPS List 1B, including 14 federally endangered
species, 5 federally threatened species, and 1 federal candidate for listing (also California
endangered), and 10 California endangered species. Sixty-nine additional taxa are on CNPS List
2. List 1B plants are considered special-status species by BLM, and both List 1B and LlSt 2 taxa
meet the definition of rare under CEQA. Thus, these plants require mitigation und
NEPA and/or CEQA.
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Similar to the unusual plant assemblages and rare vegetation alliances, our knowledge of the
distribution of rare plants in the California deserts is currently incomplete. For this reason, the
advisors recommend that additional season-appropriate surveys conducted throughout the desert
regions be incorporated into the database for the DRECP, and recognized and incorporated
through the adaptive management strategy.

2.6 Additional Planning Species

The advisors recommend considering whether the list of covered species should be supplemented
with additional planning species that can assist with meeting plan goals (e.g., because they may
serve as easily monitored “indicators” of environmental conditions). Specrﬁcally, we pmpose a
method modified from Lambeck (1997), who suggested that conservationists 1dent1fy groups of
species whose vulnerability can be attributed to a common cause, such as loss of habttat area or
alteration of a natural disturbance regime. Species in each group can then be ranked -in terms of
their vulnerability to those threats, and the most vulnerable members. may be used -as indicators
for the group. Often, but not always, such indicator species are llsted as threatened or
endangered or likely to be listed in the future. This process-has. been used in California to select
focal bird species for seven of the eight habitat-based blrd conservation plans as described by
Chase and Geupel (2005). California Partner’s in thht {2009) recently completed a
conservation plan for desert birds that should also’ be consulted

‘y

/

Lambeck identified four functional categories of focal species;' For each group the focal species
are those most demanding for the attnbute that deﬂnes that’ "group and which therefore serve as
the “umbrella” species for that group. Together these species tell us what patterns and processes
in the landscape must be sustained ih order to sustam biodiversity. Their collective needs define
conditions and thresholds—such as patch size, connectmty, fire frequency, etc.—that must be
met if the native biota is to be mamtamed (Lambeck 1997).

o Area-limited species have large home ranges occur at low densities, or otherwise require
large areas to maintain viable populatlons Examples include large mammals (such as
bighom sheep) and. Iarge raptors (8uch as golden eagle or California condor).

s Dispersal-limited spec:es are’ limited in their dispersal capacny, sensitive to particular
movement barners suchras hlghways or canals, or are vulnerable to mortality when trying to
move. through human -dominated landscapes. Examples include numerous amphibians and
repnles (e g, desert tortmse) large-seeded herbaceous plants (Layne locoweed, Astragalus
laynez), and species sensitive to roadkill {(such as desert tortoise). :

. Resource—hmzted species require resources that are at least occasionally in critically short
supply .Good examples for DRECP include species that rely on wetlands and open water,
such as-the southern yellow bat (Lasiurus ega), which is restricted to unburned palm oases.

¢ Process-limited species are sensitive to details of the disturbance regime (e.g., the frequency,
severity, or seasonality of floods or fires) or other manifestations of natural processes, such
as hydroperiod, fire-return intervals, or the flow velocity of streams. Examples include
species associated with active sand dunes, which relay on wind-transport of sands; perennial
plants that require extremely low fire frequency (e.g. blackbrush, Coleogyne ramosissima,
and Joshua tree; DeFalco et al. 2010); and playa invertebrates, such as fairy shrimp, that
require inundation for the completion of their life cycles.
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To this list we add one category:

¢ Keystone species, which exert a disproportionately strong influence on community structure
or function due to their physical or biological effects on ecosystems and their interactions
with other species (Soulé et al. 2003). Examples include top camivores (like ¢ ugar) that
may provide top-down regulation of food webs (Soulé and Terborgh 1999). Some keystone
species are also known as ecosystem engineers because they physically alter the environment
to create habitat features used by other species. Examples include burrowing animals (like
tortoises, badgers, and kangaroo rats) that provide microhabitats and homes foy numerous
other species, and harvester ants, which significantly alter soil structure and'n Tents,
mnfluence desert seed banks, and hence vegetation (DeFalco et al. 2009). Creo ote bush
(Larrea tridentata) can be considered an ecosystem engineer because its long 1 fespan
enables accumulation of eolian sediments around its base, forming copplce mounds that

. provide habitat for annual plants and serve as substrate for numerous burrowm animals,

including desert tortoises and rodents. ot R

We suggest that plan participants review the list of potentlally covered species to see whether
they adequately represent this range of functional categories for broadly defined natural
communities (one approach might be to use vegetatlon Classes and Subclasses as listed in
Appendix B as a basis for defining broad natural commumnes but this deserves er
consideration and discussion). A table or matrix that categonzes species by functional category
and community type could be used for this purpose. For catégories or communities not
adequately represented by the existing covered species list, consider supplementing the list with
additional planning species to ensure that all commumtles and essential processes are addressed.

Regardless of whether the plan uses tlns structured approach to addmg planmng species, we
recommend considering the needs of at Ieast the following species in designing the reserve and
developing mitigation, management andfmomtormg plans, even though these species are not
listed or are unhkely to.be listed as Threatened or Endangered:

e American badger ( Tax:dea taxus). Badgers are uncommon and declining indicators of open
habitats in California (Williams 1986, Quinn 2008). They require very large landscapes and
are highly sensmve to habitat fragmentanon and roadkill (Quinn 2008, Crooks 2002). They
are also 1mportant keystone species due to their burrowing activities.

. Golden ‘eagle. Eagles are protected above and beyond the measures of the Mi ratory Bird
Treaty -Act by the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c), enacted in
1940:. However the wide-ranging Golden Eagle is also a key planning species because of the
large mdmdual home range, reliance on healthy populations of native vertebrate prey
(particularly lagomorphs, especially Lepus), high susceptibility to disturbance by humans at
nest sites, and vulnerability to collisions with power lines and wind turbines (Kochert et al.
2002).

¢ Joshua tree (Yucca brevifolia). The Joshua tree is widespread in the Mojave Desert where it
is susceptible to fire associated with invasive grasses (DeFalco et al. 2010) and climate
change (Cole et al. In Press). Both living and dead Joshua trees provide nesting platforms for
raptors and passerines, including red-tailed hawks (Buteo jamaicensis), golden eagles (4quila
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chrysaetos), loggerhead shrikes (Lanius ludovicianus), Scott’s orioles (Icterus parisorum),
and Cassin’s kingbirds (Tyrannus vociferans). They also provide the only cavity spaces over
large areas for such species'as ladder-backed woodpeckers (Picoides scalaris), Northern
flickers (Colaptes auratus), small owls, and brown-crested flycatchers (Myiarchus
tyrannulus). Such reptiles as the night lizard (Xantusia vigilis), desert spiny lizard
(Sceloporus magister), and night snake (Hypsigiena torquata) are also closely associated
with live or dead Joshua trees. Invertebrates are famously associated with tree yuccas in the
obligate mutualism of the yucca moth (Tegeticula spp.), and a host of other spec1es feed on
all parts of the Joshua tree. Another recently described association of the Joshua tree is the
relationship with desert rodents which cache and eat the seeds (Vander Wall et al 2006
Waitman 2009). Evidence of the sensitivity of Joshua tree distribution to chmate change

PN

occurs in the fossil record (Cole et al. In Press). \\ p
¢ TIronwood (Olneya tesota). The ironwood is a keystone species in the Sonoran Desert due to
its influence on soil nutrients and the food and cover it provides, for a vanety ‘of desert biota
(Nabhan and Carr 1994). Ironwood provides nesting platforms and cavities for nesting birds,
and its dense canopy is utilized by nearly 150 bird spee1es The ironwood is the last in a
phenological series of desert tree legumes to bloom following. mesqulte and palo verde. The
Ironwood provides sustenance to invertebrates and thereby-food for migrating and resident
birds. In addition, ironwood is one of the longest-hvmg plants in the Sonoran Desert, with
individuals living well over 1000 years, so it serves as an extremely long-term component
~ over centuries of extreme drought in prov1d1ng a rmcro “habitat with less direct sunlight,
lower surface temperatures, more organic matter, lugher water availability, and protection
from herbivores. Over the lifetime of ‘one tree, more than 230 plant species have been
recorded starting their growth 3 w1th1n the prc}tectlve microclimate under ironwood "nurse
plants" (Nabhan and Carr 1994) ThlS a]so creates an optimum wildflower nursery which is
' foraged by rabbits, btghorn, -and other native species. An extraordinary level of biodiversity
is created by ironwoods, mcludmg many ‘dozens of species of bees, ant colonies, and other
nsects. L
e Blackbrush (Coleogyne/ ramos:ss\tma) Near monospecific stands of blackbrush occur in the
Mojave Desert on old geomorphlc surfaces with substantial calcrete in the underlying soil
horizons. These. stands‘ typlcaily at intermediate elevations and occasionally with significant
populat1ons of Joshua trees, typically have high levels of non-native annuals, notably red
brome: (Bromus madntens:s ssp. rubens), which provide the fine-fuel loading for wildfire,
and blackbrush 1tself is hlghly flammable. As a result, a disproportionate number of fires,
/and pamcularly ones covering larger areas, occur in this vegetation alliance (Brooks and
Esque 2002, Brooks and Matchett 2003, 2006). Recent work on the Nevada Test Site (Esque
and Webb Aampublished data) suggests that a large amount of the area occupied by near-
monospeéific stands of blackbrush are bummg, and previous work has suggested that natural
recovery of blackbrush stands may require millennia (Webb et al. 2009b). We believe there

is a pressing need to preserve the remaining area of this unique vegetation alliance from
human-induced ignition.

- » Spiny hopsage (Grayia spinosa). The presence of this species is thought by some indicative
of suitable habitat for Mojave groundsquirrel, although it is uncertain whether the species
itself contributes to habitat quality for this animal.
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The following bird species were selected by CalPIF (2009) as desert focal species because they
use desert vegetation as their primary breeding habitat, they are great enough in abundance to
provide adequate sample sizes for statistical comparisons, and they have experienced reductions
from their historical breeding range. They should therefore be considered as potential planning

species for DRECP.

Costa’s hummingbird (Calypte costae).

Ladder-backed woodpecker (Picoides scalaris).

Ash-threated ﬂycatcher (Myiarchus cinerascens). ‘Although this species xg common and
w1despread it is an obligate cavity nester and therefore can serves as a Surroga te for
assessing nest site availability for desert cavity-nesting species. U
N
Verdin (Auriparus flaviceps). S

N
#

T
RO
B .

Black-tailed gnatcatcher (Polioptila melanura). . O
Le Conte’s thrasher (Toxostoma lecontei). i ‘ ‘
PN
Crissal thrasher (Toxostoma crissale). This species is of i mterest because it o¢cupies two
very different desert woodland types — mesquite and riparian in the lower deserts, and
pinyon-juniper woodland in the higher areas of the eastern Mojave Desert.

Phainopepla (Phainopepla nitens). Phainopeplas pmv1de unportant ecological services
(dispersal of mistletoe seeds).

(”'

Black-throated sparrow (Amphispiza biline’ata)

Scott’s oriole (Jcterus parzsorum) Thls isa focal species in the analysis of desert woodlands
(Joshua tree and pmyon-Jumper) -

The following bird species may also requlre attention in conservation planning and project siting

analysis for various Teasons: - ‘\ i

Common raven (Corvus corax) In recent years, raven populations have increased
enormously in the Mo;ave Desert due to human activities that provide food and habitat
structure (Boarman 1993, Boarman and Berry 1995). As subsidized predators, ravens can do
significant harm to populatlons of sensitive species, including desert tortoise various
lizards and other small vertebrates. CalPIF (2009) de51gnated the common raven as a

‘ planmng spemes because it is widespread in desert habitats, is in part a human commensal,
" thrives in developed and disturbed lands and where nest sites are provided by

smission
lines and other human-built structures, and is a known and significant subsidized predator on

a vanety of sensitive species.

Harris’s hawk (Parabuteo unicinctus). Very localized resident (though largely extirpated)
along the lower Colorado River and occasionally in desert woodlands farther west.

Greater roadrunner (Geococcyx californianus). Widespread in the deserts, but of interest
because severe declines of cismontane populations indicate a lack of compatibility with
large-scale development (in addition to its iconic status as a quintessential desert bird).
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¢ Brown-crested flycatcher (Myiarchus tyrannulus). Very localized secondary cavity nester
in desert riparian habitats (formerly listed as a California BSSC).

s Scrub jay (dphelocoma californica). Two subspecies are localized on the California deserts.
A.c. eana on Eagle Mountain in Riverside County, and 4.c. nevadae [alternatively called 4.c.
woodhousei, though most authors restrict that name to a more easterly population] in the
montane woodlands of the eastern Mojave Desert.

o Pinyon jay (Gymnorhinus gymnorhinus). A localized pinyon-pine specialist found in some
of the higher ranges of the eastern Mojave and along the western fringes of the’ deserts in the
Sierra Nevada, San Bemardino Mountains, and San Jacinto Mountains. - .~ N S

. Jumper titmouse (Baeolophus ridgwayi). Localized resident of p1nyon-_]umper woodlands
in the eastern Mojave Desert. - L N

o Northern cardinal (Cardinalis cardinalis). Rare visitor to the lower Colorado Rlver
occasionally breeding. Some or most records elsewhere on the deserts may, pertam to
escapees. i s

2.7 Special Features PN N

A wide variety of geological and hydrological feat"i/fresh provide habitat attributes essential to
numerous desert species and communities. The following features should be mapped to the
degree feasible and considered in conservation design and’ pro;ect siting.

e Desert pavement. Desert pavement is a dense, contmuous cover of pebbles and rock
fragments resulting from erosional processes over very long periods. They serve to armor
underlying soils from wind er0s1on (Mlller et al; 2009). Breaking of pavements by scraping
or other mechanical forces'can mcrease érosion and wind-blown dusts. Development should
avoid disturbance to deseft | pavements “The distribution of desert pavements can be obtained
from surficial geologic maps, generally published at 1:100,000 scale and available on the
internet (e.g., for near Blythe Callforma hittp://ngmdb.usgs.gov/Prodesc/proddesc_76909.htm).

e Playas. Playas are a]kalme ﬂats or basins where surface water collects following runoff and
either evaporates or mﬁltrates into the subsurface. The interior portions of playas can
develop physrcal crusts that make their silt and clay soils relatively stable to wind erosion if
not mechamcally dxsturbed Playa margins, in contrast, can be sources for windblown dust,
partlcularly if} physmal and biological crusts are dlsrupted Playa dusts also contain

p concentratlons of toxic substances, such as arsenic and other heavy metals (Chaffee and
Berry 2006) Maintenance of crusts and perennial vegetation will reduce dust emissions.
Energy. prolects should avoid use of playa surfaces and only use playa aprons if surface
dlsruptlon 1s minimal and vegetation cover is minimally disturbed.

» Alluvial fans and bajadas. Alluvial fans are fan-shaped deposits formed where fast-flowing
streams exit canyons onto flatter plains. The coalescing of adjacent alluvial fans into a single
apron of sloping deposits is called a bajada. Sediments are deposited on alluvial fans by two
fluvial processes, streamflow flooding and debris flow. The slowing of floodwaters as they
enter and spread over alluvial fans creates gradients of particle sizes, with larger rocks
generally deposited near the top of the fan and progressively smaller rocks and soil particles
farther down, concluding in fine silts and clays where the fan may terminate in a playa.
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*

Debris flow can transport large particles long distances downslope from mountain fronts onto
alluvial fans and create a complex spatial arrangement of particles. Both processes create
physical gradients of particles and soils that provide spatially varied habitats for different
types of plants and animals. Groundwater recharge is extremely rare in the deserts, and
typically only occurs at the top of fans near major mountain fronts or, to a lesser extent,
along ephemeral washes that extend downslope through the fans. Disruption of these
ephemeral washes, and particularly blockages of washes upslope of mountain fronts, will
negatively influence groundwater recharge and should be avoided. Finally, sh etwash
particularly following summer thunderstorms, creates habitat-sustaining runon on low-slope
settings, sustaining desert ecosystems that otherwise would be more xeric.: Dls_ ptlon of
sheetflow systems using diversion berms or channelization should be avmded

Biological soil crusts. Biological soil crusts are soil surface communities of osses* fungi,
algae, and bacteria that are particularly well developed where winter rains ‘domi
provide armoring of the soil surface, reduce erosion from water and wind, and reate a
roughened surface where seeds may be caught. They also help,» with vaned biogeochemical
cycling, decomposition, and fixation of nitrogen, which can bé a lumtmg nutrient during wet
years. Removal or disruption of biological soil crusts can mcrease dust production. It can
also limit primary production, especially of desert’ annuals an impottant food source for
many desert animals. Sltmg of developments. should avoid disruption of biolo ical soil
crusts, which may require millennia to recover (Webb et al 2009b)

Cliffs, Vertical cliff environments provide umquely harsh thermal and hydraulic
environments that tend to have reduced but unique vegetation types. Due to their harshness,
such sites are difficult to rehabilitate following ¢ disturbance. The base of these vertical
habitats provide unique run-on‘habitats that may be particularly species rich, and production
can be quite high depending on soxl eondmons however, intense recreational use (e.g., rock
climbing) can severely damage these areas Cliffs provides nest sites and perches for raptor,
vultures, and passerine birds, and roost sites for muItlple species of bats. Siting renewable
energy facilities or transnnssmn liries near cliffs may increase risks to these species. The
chuckwalla lizard (Ater obesus) and the lyre snake (T rimorphodon bisctatus) are also found
almost excluswely in thxs and nearby boulder-rich habitats.

Caves and mines. Caves and mines can be important aggregation sites for several species of
bats recommended for coverage (e.g., Antrozous pallidus, Corynorhinus townsendii, Myotis
occultus “and M vehfer) Although renewable energy developments are unlikely to directly
disturb cave and mine habitat, siting wind turbines near caves or mines may increase

’ mnrtahty risks for these species. In addition, renewable energy components clase to caves or

mines may disrupt microclimate conditions or entry/exit routes of bats. Due to sensitivities
about pubhcly revealing the locations of bat caves and mines, we recommend consulting the
California Bat Conservation Plan (currently in preparation) and experts in desert bat
-conservation (e.g., Dr. Pat Brown-Berry) for information on how best to map or use
information on bat caves and mines,.

Gypsum-rich soils. These soils contain high quantities of the mineral gypsum and tend to be
harsh environments for desert plants. Those plants that can survive on these co ajdmons tend
to speciate rapidly and thus, gypsum soil types often support rare, endemic pl

communities.
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¢ Riparian channels and washes. Two types of riparian ecosystems occur in the California
deserts. Obligate riparian systems occur along perennial or intermittent streams with shallow
groundwater, particularly in alluvial aquifers where a shallow confinement layer or a fault
forces water to or near the surface, such as occurs along the Mojave and Amargosa rivers.
Xeroriparian systems are more common and occur along large wash systems that have
‘periodic runoff to sustain episodic channel recharge and allow growth of facultative riparian
species—notably leguminous trees such as mesquite (Prosopis glandulosa), palo verde
(Parkinsonia sp.) and smoketree (Psorothamnus spinosus). Both types of npanan systems

- provide high-value wildlife habitat with more abundant food, cover, and other resources than

other desert communities. Riparian ecosystems are also naturally resilient] prov1de linear
habitat connectivity, link aquatic and terrestrial ecosystems, and create thermal refugia " for
wildlife—all characteristics that can contribute to ecological adaptation to cllmate .change
(Seavy et al. 2009). Disruption of riparian channels and washes should be smctly avoided by
renewable energy developments and associated roads, etc. \\‘ f

¢ Seeps, springs, and pools. All surface waters and shallow ground waters are essentlal )
resources for innumerable species in the deserts. Water is a hmltmg resource for nearly all
desert species, and DRECP should avoid any actrons that can d1rectly or indirectly affect
these resources via changes in ground or surface water hydrology .

e Sand dunes. Sand dunes are part of the larger eohan systems of the California deserts that
may be either fossil (formed during a different climatic regrme) stabilized, or active. All
eolian systems were created by a wind system that entrams sediments typically deposited by
streamflow, winnows out the fine-grained material and’t transports it long distances as dust,
and transports sand-sized part1cles that accumulate into dunes. Some eolian systems
accumulate sediments as a result of a shlftmg wind field; this is the typical reason for the
formation of star dunes such as thé Dumont “and Eureka dunes in the northeastern Mojave
Desert. Other eolian systems respond to a unidirectional but divergent wind field that results
in directional eolian transport and deposmon of sands in barcan or linear dunefields, such as
those in the Coachella Valley. Sand dunes sustain an inordinately large number of rare,
endemic species; parucularly on their margins. Developments should avoid eolian surfaces
and disruption of eohan-transport areas.

/z

\
2.8 Ecologlcal Processes

=
l\,‘f

2 8 10 - Geomorphology and Hydrology

Geomorphology of the California deserts has a controlling influence on local- and watershed-
scale hydrology, primary production of desert vegetation, stabilization against wind erosion and
blowing dust, and the habitat usage of animals. The characteristics of desert soils and other
geomorphlc surfaces develop over millennia, and disturbances to these important characteristics
can have ecological ramifications that last indefinitely. Moreover, some geomorphic surfaces,
particularly those bearing desert pavements, formed in past climatic regimes and cannot recover
following disturbances under today’s climate.

Geomorphic systems in the California deserts are unique in North America because the Basin
and Range in this region is more tectonically active than areas to the north or east, and the basins

generally are closed (unlike those to the east which drain to river systems). Rainfall seasonality
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and intensity varies with elevation and in both north-south and east-west gradients
highest annual precipitation in northern areas at higher elevation and the highest p

the dcposns are the near—surface materials assoc1ated w1th thosc landforms (Mlllcr

system for precipitation, which may infiltrate into surficial materials and reach’ gro
systems or runoff into ephemeral channels that exit mountain fronts and reach alluy
Mountain front recharge is thought to be the primary means of replemshmg ground
that underlie all valleys in the California deserts.

f.' \ B
. N

Soil characteristics as influenced by geomorphic surfaces are cnt1cal to understandj
function in North American deserts (McAuliffe 1994, Smlth ctal. 1995 Stevenson
Soils provide the foundation for terrestrial ecosystems, and small differences in soi
can have large effects on water-holding capacity and nutnent avaﬂablhty (Comstoc
Ehleringer 1992, McAuliffe 2003) which affects plant communities and, in turn, an
communities. Downslope from mountain fronts, deposmonal surfaces (alluvial fan
landforms collectively called pledmonts) accumulate sediment eroded from the mo

r playas, and
etal. 2009).

nal:ﬁfans.

water systems

Ing ecosystem

et al. 2009).

i] properties

k and

limals

s and other
tains over

geologic time. Most alluvial systems in the California deserts terminate in closed asms known

as playas, and some of these are connected via overflow systems that developed d

ing the

Pleistocene or earlier in geologic time. Playa margins can, in certain cases, have marginal
deposmonal areas where most of the sedlment transported in ephemeral channels is deposited

prior to water entering the playa ‘Sand dunes, sand sheets, and alluvial fans are as
alluvial depositional areas, gencrally w1de low-slope areas that include playas and
plains (Griffiths et al. 2002)

e

Plant community composmon and prunary production vary on piedmonts with chat
geologic deposits in addxtlon to elevation and precipitation. Surficial geologic depc

soil partlcle-sme dlstnbutlon, bulk density, and horizonation of the soil. The partic
dlstnbutlon of soils determines water-holding capacity: coarse-grained soils have 1

holdmg capacity and high infiltration rates, while finer-grained soils, particularly th
playas with higher silt/clay content, have high-water holding capacities, low infiltra
The particle-size distribution generally decre:
downslope, from mountain fronts to playa termination in response to channel incisig
fan slope (Blair and McPherson 1994). A wide range of geomorphic features and d
different soil characteristics can therefore co-occur in close proximity (McFadden 4

and pamcles that can bind nutrients.

1990} increasing the diversity of plant and animal communities on piedmonts. .

7 Materials transported by mast wasting processes, such as landslides and rockfails.
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" The low rates of weathering and soil formation in deserts is caused by low precipitation, with
lower relative importance of parent material and vegetation (Jenny 1941). Pedogenesis, or soil
formation processes, creates soil layers formed from a combination of weathering of deposits in
place, eolian deposition of sediment, and rainwater transport of various chemicals (Pavich and
Chadwick 2003). Soil characteristics depend on the physical and chemical properties of the
deposited sediments that have weathered in place as well as the characteristics of incoming dust.
Surface roughness, which is affected by numerous factors, including surface age and the
presence of physical or biological soil crusts; can affect the capture and retention of dust
particles, organic matenal (including seeds), and nutrient status. - \/

- f \ \
Organisms interact with soils through bioturbation, in which plant root growth and the burrowmg
activities of animals alter soil layering, organic material, and nutrient avallablhty (Belnap et al.
2008). Coppice mounds beneath Larrea tridentata (creosote bush}—mounds of typ:cally fine-
grained sediments mostly from eolian deposition—are common sites for’ rodent burrows (Titus et
al. 2002). Mounds associated with harvester ant colonies are a mix of surface and subsurface
soil and large amounts of organic matter collected by the ants. Desert tortorses ‘larger mammals,
lizards, and snakes all utilize burrows, affecting soil texture and- chemlstry Varying soil
properties affect desert fauna, which prefer specific soil' depths and textures for their burrows
(Hafner 1977, Whitford 2002). For example, torto1ses tend not to d1g burrows in sandy soils
because they easily collapse. O ,-"J:J

o

2.8.2 Eolian Processes and Dustféi’ii[
I

Movement of soil particles (sand, silt and clay) by wind is one of the dominant processes in
dryland environments (Breshears et al. 2003). Soil movement affects ecosystem function by
altering soil texture, depth, and chemlstry, which can strongly affect plant and animal
communities. Alteration of na’tu.tal séil movement processes by construction or other human
effects can have long-lastmg unpa{:ts that reach far beyond the footprint of the project—for
example by increasing atmospheric: dusts or by disrupting eolian processes that maintain sand

. dune communities. /> /7~ ) .

Although there are some sorl surface types that are inherently unstable (e.g., playa margins, dry
wash bottoms), contrary to cominon belief, most desert surfaces are very stable and produce little
sediment in the. absence of disturbance (Marticorena et al. 1997). Natural armoring of the soil
surface’i is prowded by rocks physical and biological soil crusts, plants, and plant litter (van
Donk et al. 2003). Coristruction that disturbs these features can greatly increase soil movements
and deposmon of soil particles in other locations. Loss of soil via wind erosion leaves behind a
coarser textured soil with lower fertility and water-holding capacity. Fine particles (silt and clay)
can move great distances on the wind, even around the globe, and degrade air quality and
visibility. Deposmon of dusts can alter soil fertility and water-holding capacity and therefore
plant community composition (Reynolds et al. 2001) often favoring non-native annual grasses
(Miller et al. 2006). Dust accumulation on leaves and stems of desert plants can reduce
phystological performance, plant growth and seedling establishment (Sharifi et al. 1997, 1999,
D.R. Sandquist, pers. comm.). Fine soil particles can also transport and deposit toxic elements,
such as mercury and arsenic, onto plants and watersheds (Chaffee and Berry 2006). Sources of
such toxicants include mines, mine waste, roads, and other disturbed areas, as well as playas.
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flow.

2.8.3 Ecological Range Shifts

It is important that DRECP planners recognize that species’ ranges are dynamw
on static range maps can be misleading. Species’ populatlons naturally ﬂuctu.ate Al

and likely still in flux. Additionally, spemes may be expected to experience shifts

populations due to meta-populatlon dynamlcs or seasonal changes in their distributi

abundance. o
N >

However, these natuml ﬂuctuatlons 111 the distributions and abundance of desert org
be exacerbated by clnnate change. The southern California deserts are likely to exj
greater shift from current climate'means than any North American site south of the
(Kerr 2008). Although changes In precipitation are less certain than those in tempe
may be increased droughts in-the future, and droughts are major forcing functions i
ecosystems (Hereford et-al.2006). As climate changes there may be areas with “nc
condrtlons” that never prev10usly existed within the DRECP. It is difficult to know
orgamsms will respond to such novel climate conditions. Some organisms may shi
preferred cllmatxc conditions, but others may need to adapt in place to changing cot
go extmct—for r example for those species that require particular geological substrat
that will not move. In the future we can expect new associations or communities o
we see today (Stralberg et al. 2009). Conservation designs based on a concept of ec
stasis, either with respect to species distributions or community associations, are th
doomed to fail in the long term.

"

All of this argues strongly for a conservation design that accommodates a changing
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climatological and ecological landscape by avoiding further fragmentation of the desert

landscape, and hence providing maximum potential for species to track their prefen
climate envelopes as conditions change. However, the reality is that our deserts hay
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experienced a large amount of fragmentation from roads, cities, canals, military bases, and other
developments. Alternative energy development could further contribute to this landscape
fragmentation. Maintaining or improving landscape-level linkages that meet the niche
requirements of all covered communities and species should be a key focus of DRECP. Section
4.2 of this report provides detailed recommendations for a robust, interconnected reserve system.

2.8.4 Wildlife Movement and Population Connectivity

Sustaining and enhancing habitat connectivity in the face of energy development -urban-sprawl,
transportation improvements, off-road vehicle use, climate change, and other stressors is a major
conservation concern in California’s deserts (Spencer et al. 2010). Populations of many of the
region’s rare and endemic species—such as the desert tortoise, Mohave ground\”'squlrrel and
desert bighom sheep—are becoming increasingly isolated from one another, leading to decreased
genetic diversity and risk of extirpations (Hagerty et al. in review, Epps et al\ 2()07 Hagerty and
Tracy 2010). To counter these effects, various analyses have been recently completed or are
“underway to identify areas in need of conservation and active management to-maintain and .
improve habitat connectivity and wildlife movement potential. The. followmg references should
be consulted by DRECP and used to help site renewable energy. developments and conservation
actions: the California Essential Habitat Connectlwty Project (Spencer et al. 2010), the
California Desert Connectivity Project (Penrod et.al., in preparation), the South Coast Missing
Linkages Project (Beier et al. 2006, South Coast W1ldlands 2008), and likely bighorn sheep
movement corridors (Epps et al. 2007). Section 4.2.8 prov1des ‘specific recommendations for
incorporating results of these projects and ensurmg adequate connectivity in the DRECP reserve
design process. %

1

2.9 Environmental Gradlents N

The advisors recommend careful c0n31derat10n of how environmental gradients can be used in.
modeling species distributions, understandmg important ecological processes, and guiding

* conservation design. /- Env1ronmenta1 grad1ents are graded spatial variations in some aspect of the
physical environment, such as changes in temperature and precipitation with elevation or
latitude, ground-water depth withrdistance from a stream or mountain front, or soil particle size
and depth with posttton along an alluvial slope (see Section 2.8). Many organisms naturally
distribute themselves in.communities relative to such gradients, and preserving broad, intact
gradlents may help fa0111tate adaptation to climate change. For example, some species may
ad]ust to a changmg clitate by shifting upslope to remain within their preferred niches based on
tempereture and precipitation gradients (Tingley et al. 2009). Because elevation gradients
encompass multiple microclimates within a relatively small area or distance, vagile organisms
can potent1ally ‘shift more quickly in steep areas relative to flatter areas (Loarie et al. 2009), and

" biotic responses to climate change may be mediated by spatial heterogeneity in the landscape
(Ackerly et al. 2010). Elevation and other gradients should be preserved with minimal
fragmentation to accommodate potential range shifts. Conservation areas on flatter terrain, or on
broad, homogeneous landscapes with little variation in conditions, should be connected to more
heterogeneous or topographically diverse areas that provide a greater variety of conditions for
species to select from under future climate conditions.
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2.10 Covered Actions

This section briefly summarizes some potential impacts of renewable energy developments on
covered species and communities based on our observations as ecologists. This isnot a
comprehensive review of all potential impacts, because the science advisors are nat experts in
the design, construction, or operation of energy facilities. We therefore recommend a more
thorough and quantitative review of impacts from alternative energy facilities and appurtenances
that builds on our initial overview. This comprehensive review should involve individuals with
pertment scientific and engineering expertise concerning the nature of the vanous echnologies
and their specific impacts (e.g., experts at the National Renewable Energy Lab- [N '
independent and objective experts). SN
The primary focus of this overview is the potential ecological impacts of large—sca e-solar and
wind energy projects and associated roads and transmission lines. Our review of eothermal
energy impacts is more cursory, and we do not specifically discuss the’ natur¢ of i pacts of RPS
biomass projects. Some impacts are likely similar among all technologles (e g., energy
transmission from production sites and disturbance of habitat and’ wildlife during construction).
However, different technologies will differ in the nature extent, and tirning of their impacts and
therefore will require different siting criteria and dlfferent types of monitoring and mitigation.
The plan should address at least the following topics with respect to the different technologies in
assessing impacts to covered resources, siting of facilities,’ and mitigation and best management
practices for construction and operations.

¢ Ground disturbance and associated changes in habitat value, erosion, hydrology, etc.,

probably represents the single greatest impact. of renewable energy development, and the
amount and distribution of surface dlsturbance will vary tremendously between different
types of energy development. The plani should consider, for example, the relative effects of a
single, large, contiguous footpnnt versus dlspersed small footprints in different contexts. It
should also recognize that the 1mpacts of developments on desert ecology and covered
species can extend well beyond development footprints due to effects on hydrology, eolian
processes, and other factors rev1ewed in Section 2.8.

If energy facﬂmes are fenced (e.g., for security purposes) they are likely to become barriers
to movement for many species. However, fencing may also protect animals from entrapment
m degraded denuded or dangerous areas.

[ ]
-

’;'Renewable energy facilities and associated utility roads may expand the influence of cities,
towns and settlements and prov1de additional human access to remote desert areas. Different
technologxes are likely to vary in the amount and distribution patterns of new roads, which
increase habitat fragmentation along with a wide variety of direct and indirect adverse effects
to desert ecosystems.

Construction and operation of facilities may require water for cooling, cleaning
equipment, dust control on roads or during construction, etc. The total amount

of
of water

required, and sources of this water, should be thoroughly evaluated for each type of facility,

with a goal of strictly minimizing total water use over the life of a project.
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e Cables and other linear structures may be buried or above ground. Buried cables will create
greater ground disturbance and may disrupt sensitive hydrologies. Aerial cables will disturb
‘the ground for towers, may increase bird fatalities from collisions, introduce perching
structures, and increase predation by subsidized predators, such as ravens.

e Renewable energy facilities can have direct effects on wildlife behavior, reproduction, and
mortality due to attraction to or avoidance of structures. For example, some species may be
attracted to the newly created shade of solar projects, and birds and bats may be attracted to
towers or other tall structures. Polarized light reflected from photovoltaic panels creates
“ecological traps” for species that mistake the panels for water (Horvath et/al. 2010), some
birds and insects may be killed by concentrated heat at solar thermal fac111t1es,’and many;’
birds and bats are killed by wind turbines (Arnett et al. 2008, Smallwood and. Ka.'ras 2009)

A '—..\ P
Table 3 suggests one approach for categorizing differences among techn{)logles n these types of
impacts. This approach should be evaluated and completed by DRECP part1c1pants scientists,
and engineers having relevant expertise. The fo]lowmg sectlons elaborate on some of these
issues for different types of facilities. ,,.,/7 e ..\ 7

e ‘\ . P

Table 3. A sample approach for categorizing the natu.re of i 1mpacts from alternative
development types to guide planning and analysis. Thls table is tentative and incomplete, and

intended only as a sample framework that should be refined and expanded on with input from

scientists and engineers more familiar with the impacts of the various technologies.

“Criteria -Geothermal | - Wind -
Total Project Area L ? High
Technology Footprint | Contiguous-_, | ? ? Highly
N AN .
Area . Dispersed
Surface Disturbance_., ~ | High~ High ? Low
Road Density ST [ ow o ? ? High
Within-site Transmlssmn Few ? Many
Cables VAN A
WaterUse . ™" . | High Medium High None
Indirect Impgcts on ;< | Avoidance or | ? ? Avoidance or
wildlife > © Y Attraction Attraction
Dueq} Impacts on Wildlife | Insectsanda | ? ? Collision
A few birds mortality of
N killed by bats and birds
4 heating? (insects?)
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2.10.1 Roads

Most renewable energy facilities require access roads, which have a wide array of adverse effects
on desert resources:

® Increased access by humans may increase disease incidence in wild tortoise populations via
more widespread release of captive desert tortoises carrying infectious diseases (e.g.,
mycoplasmosis herpesvirus) (Johnson et al. 2006). Captive tortoises are commonly released
in the desert (Murphy et al. 2007) and a recent study in the central Mojave Desert found that
wild tortoises with mycoplasmosis were more likely to occur near offices, facﬂmes o

urbanized areas and paved roads than in remote areas (Berry et al. 2006). -
K ‘\ kN
* Some access roads may need to be regularly graded as maintenance. This oftenproduces
berms or deeply incised road beds with steep walls that can entrap ammals like desert
tortoises and cause death by hyperthermia, increased predation, roadkﬂl/ or 1llegal collecting
by humans. o Lo

- ® Access roads (especially those associated with transmission lmes) provrdc food and subsidies
for avian and mammalian predators. Subsidized predators (e.g., ravens) use the transmission
line towers for nesting, perching, and searching for live prey (tortoises, l1zards other birds

and their nests). Prey crossing roads are highly v131ble to predators and roa
additional food for subsidized predators \_ .

N,

. /.;’

lines. One of the more important factors in ahen species richness and biomass
cicutarium is density of du’t roads (Brooks and Berry 2006).

species dlstrrbutlons
TN ~
Section 4.3 provides guid:aﬁce for siting, designing, and implementing actions to
effects of roads and other barriers to wildlife movement
o \I ‘. i '/-
©.".,2.10.2 Transmission Lines
Exhibit C"of thé DRECP Planning Agreement lists the following sorts of covered actions
concerning energy transmission: new foundation, delivery, and connector transmission lines
required for accessing renewable energy; transmission upgrades; new transmission lines to
connect renewable energy projects to the grid; tower or pole replacements; and substations and
switchyards. We assume it will also cover new roads, road improvements or other surface
disturbances necessary to access new or existing transmission lines and facilities for construction
or maintenance.
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We emphasize that even though the development footprints of ransmission poles and towers are
not large, that some desert vegetation can be retained within transmission rights-of-way (ROW),
and that some wildlife may live in transmission ROWs, the impacts of transmission lines are not
as benign to desert resources as sometimes believed. For example, ravens were once rare in the
deserts but have become much more common due, in part, to use of transmission structures for
perching, roosting, and nesting. Ravens are attracted to developments, dirt and paved roads,
water sources, transmission line structures and human habitations (Boarman 1993, 2003;
Boarman and Berry 1995; nght et al. 1993; Kristan and Boarman 2003). Ravens reduce
tortoise populations by preying on young tortoises. Tortoises are also kiiled by. vehlcles when
crossing the transmission line roads, buried by road graders when utility roads are bemg ,
maintained, and die from overheating when caught between the berms of transmlssmn line roads
(K.H. Berry, personal observations). During 2008-2009, ravens attacked adult't tort01ses /m the

Central Mojave Desert (A.P. Woodman, personal communication). P \j -
L. Va ~ \‘\,’} :
Disturbances from construction of new powerlines may also contribute to ‘the i invasion,
establishment and dominance of alien plants in the Mojave Desert via soil disturbance and
transport of seeds by vehicles (summarized in Brooks and ‘Berry: 2006 Brooks and Lair 2009).
2.10.3 Solar Projects ;\ '} !
The DRECP is to cover both photovoltaic (PV) and thermal concentratmg solar projects,
including construction of new facilities and substations, expansions or upgrades to existing
facilities, and all project related facilities, including roads, utility connects, transmission, water,
and gas lines, etc. The greatest impacts to ecolog1cal resources, depending largely on siting, are
likely to be the direct removal, degradatlon, -and fragmentation of natural communities and
habitat and populations of desert specles Because utility-scale solar developments are very land
intensive, direct loss of habltat ¢ould potentlally be highly significant, unless developments can
be sited in already disturbed and: degraded lands, such as brownfields, former agricultural lands,
or previously graded lands. Nevertheless, as discussed in Section 2.8 —and regardless of where
they are sited—the ecologlcal effects of projects that disturb desert soils can extend far beyond
the areal footprint of thie development itself due to downslope effects on hydrology and
downwind effects on-eolian | | processes, among other effects. Such offsite effects must be
accounted for in the s1t1ng, de31gn construction, mitigation, and monitoring of solar energy

~
developments. o ‘

./ -\_/

N N S /."

Indlrect effects of utility-scale solar may be very 31gmﬁcant but to our knowledge they are
poorly studled Indirect effects may include increased light pollution (which can adversely affect
‘nocturnal specws) increased dust and sand generation (and potential for toxic chemical
deposition, etc.; see Section 2.8); use of water for dust control, cleaning, cooling, or other
operations (potentlally depleting ground water sources that sustain scarce and essential wetland
and water sources for desert ecosystems) ; and changes to local and downslope hydrology (with
associated effects to plant and animal communities).

Solar developments may also have significant direct effects on the behavior, reproduction, and
mortality of wildlife species. For example, solar panels create a new source of polarized light
pollution that can confuse animals that use polarized light for orientation or behavioral cues.
Insects that breed over and deposit eggs in water bodies have been shown to be more attracted to
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the strongly polarized light reflections off of solar panels than they are to water. This creates an
“ecological trap” for such species, resulting in reproductive failure and direct mortality (Horvath
et al. 2010). Birds that are attracted to water sources may also be adversely affected®. Moreover,
the advisors are concerned that thermal concentrating facilities may kill birds and insects directly
via thermal stress.

One peer reviewer of this report raised the issue of elevated local or regional temperatures in the
vicinity of large-scale solar developments as a potentially significant adverse effect. The '
advisors are not aware of any studies of local climate effects of large-scale solar p. jects and

therefore do not know how 51gmﬁcant such 1mpacts might be on desert ecology

part of the Adaptive Management and Monitoring Program (Section 6).

2.10.4 Wind Projects ;r' ;;-\_f‘\x_ E

al. 2008), and wind developments have the potent:lal for. s1gmﬁcant regional population effects
" on some species. Turbine towers can also be used for perchmg and nesting by raptors and thus
may elevate predation levels on nearby prey spec1es i
The California condor is an endangered spemes that has been reestablished in the Tehachapi
Mountains and other California mountain ranges:" Populat1ons are expanding in the vicinity of
existing wind farms in the Tehachapi-Mountains and southern Sierra Nevada. We ear there is a
high probability of condor mortaht:les by turbme collisions during the permit duration.

At least two rare rodents recommended for coverage, the yellow-eared pocket mouse and
Tehachapi pocket mouse, have exlremely limited ranges that correspond closely with areas of
high wind potential on the- slopes of the southern Sierra Nevada, Tehachapi, and T
Ranges. The rarity of these spec:es suggests that intensive surveys should be perfo
identify and avoid occupled or potential habitat areas for direct impacts of wind-f;
developments (mcludmg roads, etc.). Turbines and other facilities should be desi
eliminate perchmg by raptors, to avoid elevated predatlon pressure on these noc
espec1ally by owls.

N
Bat fatalmes_ have been found at every wind facility in North America that has been specifically
monitored for bats. Large fatality events were first documented on forested ridges in the eastern
U.S, but more recent studies have documented high fatality rates in plains and agricultural
habitats of the Midwest and western Canada (Arnett et al. 2009, Baerwald and Barclay 2009a). -
Most studies find that migratory species during the migration season account for the greatest

al rodents,

? At least one advisor has observed migratory water birds becoming trapped between stacked pipes at construction
sites in desert areas, because the birds apparently mistook the pipes as water bodies and attempted to land on them.
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number of mortalities (Arnett et al. 2008). There is little information on bat migration patterns in
the desert southwest, but a recent study found that the majority of bat fatalities at a wind energy
facility near Palm Springs occurred during presumed periods of migration (Chatfield et al. 2009).
This prov1des hope that fatalities may be somewhat predictable in time and therefore avoxdable
by managing turbine operations adaptively.

2.10.5 Geothermal Projects

The advisors are not experts in geothermal projects or their impacts on biological resources, and
we did not specifically discuss recommendations for such projects. In general; we note that
current and proposed geothermal developments occur near the Salton Sea and 1ts variolis open—
water, shoreline, riparian, marsh, and agricultural habitats that support abundant blrd life.™
Associated transmission lines, night-lighting, construction and maintenance. actlvmes, and water
usage likely have adverse impacts on a number of covered species. It is our observatlon that
impacts of current geothermal development at the Salton Sea have come. malnly from their siting
(near or even on important wildlife habitat), and some of us have obsefved mortalltles of large
birds hitting transmission lines during flight near the Salton Sea, .We also note that water
consumption of geothermal plants may be a concern (although we understand this varies greatly
depending on specific technologies, such as whether. and how water is reinjected).

/.
S
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3 Principles for Addressing Information Gaps and
Uncertainties

Gaps in available information on biological resources are always among the biggest sources of
uncertainty for regional conservation plans. Here we address some approaches for filling these
data gaps and dealing with scientific uncertainty.

3.1 Environmental Base Maps f/""r S
Accurate and reliable maps of ecological, climatic, and geological features and spec1es N
distributions are essential to good conservation planning and their lack represents a critipal

information gap. I

N -
PN
FZER NN I
AN

3.1.1 Vegetation Maps el

For DRECP, accurate, up-to-date, and fine-resolution land cover or vegetatlon maps are a key

- data gap. Vegetation mapping is not comprehenswe across the plan area; and mapping efforts
vary in detail, approach, and accuracy in different regtons (Appendix F). Currently, there is no
detailed vegetation map, nor a special features map, for the western Mojave Desert. The
advisors recommend that both an alliance-level vegetatmn map and a special botanical or
vegetation features map be assembled for this area, much’ hke the one that was developed for the
central Mojave (Thomas et al. 2004). While the central MOJave special features map may need
updating and refinement, it does represent a well-executed initial effort for defining natural
communities. New mapping efforts to assemble an alliance-level map should be based on high
quality digital imagery and should be delineated and labeled using standard CDFG vegetation

protocols (http://www.dfg.ca. gov/b1ogeodata/vegcamp/pdfs/F1nal SB_85_Report.pdf).

Unfortunately, creatlng a comprehenswe alhance—level vegetation and special fea
the entire western Molave Tegion would take approximately- 18 months once sufficient funding is
provided to secure contmct mapplng, which would augment mapping that could be/accomplished
through CDFG’s Vegcamp efforts during the same time period (T. Keeler-Wolf, personal
commumcatlons) ‘Given thlS is not possible under the DRECP schedule or available funding,
vegetation alllance and specml features mapping should be prioritized within currently
unmapped reglons most likely to be affected by renewable energy developments, such as
renewable pnergy study areas in the Western Mojave west of Barstow and around Qwens Lake.

An option for providing a useable vegetation map on a rapid schedule would be to create an
“Interim” 0}7..1hid-level vegetation map that lacks some of the detail, field survey data, and
accuracy assessment needed for a final map, but that would nevertheless be an improvement over
the current situation. The interim map could be completed in less than 18 months by compiling
new and existing vegetation maps with minor reformatting to allow for standardize
representation. It could be produced by photo-interpreters familiar with California desert
vegetation and supplemented with field reconnaissance. Individually attributed polygons would
contain information on alliance or alliance groups (compliant with the National Vegetation
Classification System [NVCS] mid-level hierarchy based on ecologically aggregated groups of
alliances [FGDC 2008 in Sawyer et al. 2009]), basic structure {cover classes, height classes), and
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stand quality (attributes for degree of "roadedness,” invasive exotic cover, and other easily
interpreted attributes). An interim map, as described, would lack the detail needed for a final
map, as well as a rigorous accuracy assessment and a complete synoptic revision. In addition, it
would not be reliable in all attributes or spatial representation. Nonetheless, it would better
determine the distribution of vegetation, including unique or rare vegetation types, than existing,
broad-scale, maps. It would also represent an improvement over existing low-resolution
vegetation maps for purposes of habitat or species distribution models. The interim map would
be merged with re-scaled, existing data-driven vegetation maps for the central and eastern
Mojave and several of the large state and national parks to create a single vegetatlon clata layer
that would provide an improved, baseline map for regional planning. :\--\/_;— N\ N

SN N
However, it is important to recognize that such an interim, mid-scale map is a é:'ornp'romise and
should not be considered a final product: We believe that a comprehensive; ﬁne-scale lliance-
level vegetation map supported by rigorous field data collection over multrple\years 4nd a formal
accuracy assessment per CDFG protocols, should be completed as soon as possrble whether it
can be finished prior to the draft DRECP, or after the draft plan for use during plan

implementation NN,

,/’ \ \\ ‘\,_‘ //
See Appendtx F for a more comprehensive review and recommendatlons conceming vegetation
mapplng in the planning area. . N

\\\
3.1.2 Special or Unique Plant Assemblage Mapping

The advisors recommend that a special features map sm:ular to that created for the Central
Mojave Vegetation Database (Thomas et al 2004) be made for the rest of the planning area. It
would serve as a template for the developmcnt of afdatabase describing rare or localized
vegetation types, habitats or plant specres The’ Stgmﬁcant Natural Area approach for the western
Mojave could be used for this map as several Species or vegetation occurrences overlap and can
be used to identify spatlally explicit umts for conservation which would otherwise not be shown
on the alliance level vegetatlon map N

The following excerpts from a métadata report for special features coverage for the Central
Mojave Vegetation’ Database specrfy methodology that could be used as a model for creating a
comprehensrve specral fedtres map for the entire planning area. Refer to the entire metadata
report, (see Appendtx F)/ for additional detail on the types of entities covered in the special
features layer ‘for the Céntral Mojave Vegetation Database.

The Central Mojave Special Features coverage is composed of point locations representing a
rare/special- vegetation alliance, unique stand, or a feature with co-occurring or potential
vegetation alliances. Each point location was obtained from existing digital map databases, hard
copy source maps, literature descriptions, or field work conducted for this project or other
Mojave Desert field projects.

Other special features such as wetlands and rare plant occurrences were added to the point
coverage. Locations of springs were added to the Central Mojave Special Features map database
from USGS Digital Line Graph (DLG) map databases (1:24,000 and 1:100,000) which resulted
in 640 spring locations. Riparian and wetland features for portions of Death Valley were
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extracted from the National Wetlands Inventory (NWI) map database. Some of those features are
known to be devoid of vascular vegetation (e.g. salt flats); however, other features|are known to
be vegetated. Point locations for crucifixion thorn (Castela emoryi) were obtained from map
databases developed by the Bureau of Land Management in association with the Northern and
Eastern Colorado Desert planning effort.

3.1.3 Other Important Maps

A variety of existing maps and GIS data layers should be consulted during plannmg and
incorporated into a central GIS database for use in spatially explicit models or ther purposes
including: P o

e Surficial geologic maps available from the California Geolo ‘mal Survey
(http://www.consrv.ca.gov/cgs/information/geologic rnappmg/Pages/mdex as x) and the

U.S. Geological Survey (http://ngmdb.usgs.gov/). 7 ,..::\\ ~

¢ Soil and substrate geospatial data, which can be obtained froma coﬁlblﬁatl n of surficial -
geologic maps and data developed by the National Resource Conservatlon Service, including
the STATSGO and SSURGO databases (httn //so1ls usda gov/survev/geo phy/statsgo/;
http://soils.usda. gov/survey/geography/ssurgo/)

¢ Disturbance maps (recent or historic ORV m111tary training, homesteads, agriculture,
livestock grazing, brownfields, etc., that would affect. soil surface and vegetation). If no
existing map combines these sorts of disturbances, such a map should be created to identify
preferential areas for siting renewable energy prdjects. The US. Burean of Land
Management, California Desert District; Moreno Valley, has such maps.

e Wildlife linkage, movement corndor and hab1tat connectivity maps, including at least the
following:

o South Coast Mlssmg Lmkage Pro_lect Lmkage Designs that are at least partly within the
DRECP Area, (avallable at t_tp //scwﬂdlands org/index.aspx).

o Least-cost corndor models and habitat suitability models for diverse focal species, and
draft Linkage De51gns to accommodate a broader range of species are currently bemg
prepared by’ SCWlldlands for the California Desert Connectivity Project (Penrod et al., in
preparauon) N

/

o_,.';i?Natural Landscape Blocks and Essential Connectivity Areas mapped for the California
P Essentlal Habitat Connectivity Project (Spencer et al. 2010). Links to |download the

' -report maps, and GIS data are at www.dfe.ca.gov/habcon/connectivity/.

o Dlspersal and least-cost path models for desert bighorn sheep identified by Epps et al.
(2007).

Fire maps (contact Matt Brooks at USGS for up-to-date maps).

Nitrogen deposition maps (from Drs. Ellen Bauder and Edith Allen, UC Riverside).

Fault lines (associated with concentrations of springs, seeps and hanging gardens). These
can be determined from geologic maps.

Audubon Important Bird Areas.
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e Paleo site data.

¢ BLM maps of permit applications to identify conflicts between proposed projects and
potential reserve areas.

o Maps of critical habitat and/or sensitive habitats for rare, threatened, and endangered species
from existing documents.

e Maps of existing or proposed Wilderess; designated Research Natural Areas, Natural Areas
and Areas of Critical Environmental Concern. PR

/,"'\/

4
¢ Road density map, with indicating differences between paved roads, dm oL gravel roads

graded or ungraded roads, etc. ‘>,\

N

e Existing utility lines, corridors, fiber optic cables, aqueducts and other lmear/features
including information on width of rights-of-way and disturbed areas, / “\ D

t.\- ‘\‘ .

~
¢ Map of water sources, springs, seeps, rivers, streams; map of prlmary secondary, tertiary and
other washes. S L

,’,~ \

e Google Earth is a good aerial imagery tool, espec1ally usmg the “h1story option, which can
reveal areas subject to historic disturbance. a7 5,

Note GIS data layers vary in their reliability, accuracy, and recency. All data should be carefully
reviewed and assessed for accuracy in the field prior to usc in models or for planning.

3.2 General Information Sources, >

The following information sources about desert ecology and species should be consulted during

plan preparation: o ,ﬂ- RS s

e Berry, KH, and R. Murphy 2006 Deserts of the World Part I: the Changmg MQ]&VC
Desert. Joumal of Arid Env1ronments 67 Supplement, Special Issue.

Pavlik, B. 2008 /] The Callforma Deserts University of California Press.

Rundel, P.W., and Glbson A'C 1996. Ecological Communities and Processes in a Mojave
Desert Ecosystem, Rock Valley, Nevada. Cambridge University Press, 369 p.

Shuford, W D and\T Gardali (cds ). 2008. California Bird Species of Special Concern: a
ranked assessm\ent of ‘species, subspecies, and distinct populations of birds of immediate
conservatlon concem in California. Studies of western birds, no. 1. Western Field
Ormthologlsts Camarillo, CA. and California Department of Fish and Game, Sacramento,
CA’ \

/

Webb et al 2009c. The Mojave Desert: Ecosystem Processes and Sustainability.
University of Nevada Press, Reno, Nevada.

Whitford, W. 2002. Ecology of Desert Systems. Academic Press, London.

Wilshire, H.G., J.E. Nielson, and R W. Hazlett. 2008. The American West at Risk. Science,
Myths, and Politics of Land Abuse and Recovery. Oxford University Press, New York.
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3.3 Species Locality Data

In addition to CNDDB and other databases maintained by CDFG in the BIOS program
(http://bios.dfg.ca.gov/), there are a variety of sources of species locality data that should be
incorporated into BIOS or a central DRECP database and used in species distribution modeling,
including at least the following:

¢ California Mammal Species of Special Concern database (MSSC; Spencer et al. in prep;

~

database expected to be available by late 2010; range maps in 2011). i 4

¢ PRBO Conservation Science and the California Avian Data Center (wwwnprb\o erg&adc)
which is a node of the Avian Knowledge Network. : N

e Comell Laboratory of Omithology’s eBird database (hitp://ebird. org{content_/e )11'd)'T

¢ Local BL.M offices conducting biotic inventories. o y \

e Museum records. Digital databases are now available for many museum collec tions,
including ORNIS for avian museum databases (http:/ornisnet. org/) and MaNIS
(http://manisnet.org/) for mammals® , HerpNET (http://www herpnet.org/herpnet/index.html)

for amphibians and reptiles, and the Consoruum of California Herbaria

(http://ucjeps.berkeley.edu/consortium/), and the San ‘Diego Natural History M eum’s Plant
Atlas (http://www.sdnhm.org/plantatlas/index.html) for plants

° Slte-spec1ﬁc information from EIRs and EISs (compiled mto a central database).

- 3.4 Species Habitat Sultabillty and Distribution Models

Information on species’ dlstnbutlon and abundance are critical inputs to conservation planning.
Range maps are not always ava1lab1e for individual species. Survey data may be used to infer
distributional limits or abundance if. they afe comprehensive and collected broadly across the
regions. However, because comprehenswe survey coverage is not feasible for most species, we
recommend judicious s¢ of habitat suitability models or species distribution models (SDMs).
SDMs allow point locahty data to'be extrapolated to determine probability of occurrence maps
which may be used to.infer species presence or habitat suitability over broad areas, including
areas not previously surveyed Where data are sufficient, empirical or statistical models based
on spec1es locahty data (or presence-absence data) are preferred. Where data are not sufficient
for empmcal models, careful use of “expert-opinion” models may be warranted. Moreover, in
cases where available survey data are strongly spatially biased, or for species that may have been
extlrpated from areas of suitable habitat, habitat distribution models based on expert opinion may
be more appropnate than models built using species locality data (Early et al. 2008).

3.4.1 = Empirical or Statistical Models

Empirical (statistical) modeling approaches are better than simple GIS overlay or “query”
models that are often used in conservation plans as proxies for mapping habitat values or

® Note, however, that MaNIS data have been incorporated into the MSSC database.
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predicting species distributions. Although the overlay method is useful as an initial step for
exploring which factors, .of those available in the GIS, seem to be associated with species
occurrences (e.g., they are more useful as exploratory rather than forecasting models; O’Connor
2002), the resulting maps inevitably contain significant errors if used to represent or predict
species distributions, at least in part because they cannot account for interactions among
variables in affecting habitat suitability. Statistical SDMs have the added benefit of specifically
quantifying uncertainties in model predictions.

Species distribution (or occupancy) modeling is a very active and constantly evolviug résearch
field with numerous recent advances (Elith et al. 2006, Elith and Leathwick 2009, K
http://biodiversityinformatics.amnh.org/index.php?section=sdm_guide). SDMs use \ "
environmental variables characterizing places where a species does (or does not) occur based on
survey data to develop sophlstlcated correlative models. SDMs may also be extrapolated to
project future occurrences in places where the correlated environmental features -are projected to
be present in the future (Wiens et al. 2009). Care should be taken to seléct a modelmg approach
and SDM algorithm that performs well based on recent peer—rev1ewed literature and which is
appropriate for the organism being modeled. It may be prudent to model the data with more than
one SDM algorithm and examine overlap among model outputs. (“consensus modeling™), as well
as the amount of uncertainty among model outputs (see Wrens 2009 for an example of
uncertainty analysis).

s
N, \

NN

o
We emphasize the importance of expertise and rlgor in applymg these highly technical models.
. In our collective experience, this expertise is s generally lacKing at environmental consulting firms
that prepare HCPs, NCCPs, and NEPA and: CEQA documents. However, there is a growing
pool of appropriate expertise at academlc research institutions, science-based NGOs, and
science-based government agenc1es such as USGS. We urge DRECP to tap appropriate
expertise for the application of any sczenaf ic, models, because learning-while-doing is inefficient

and error-ridden. N S . d;/

To construct a SDM, the follow\r\ng components and steps are needed: acquisition of biotic
inventory data, se]ectlon of relevant environmental variables, selection of one or more SDM
algorithms, selection of spat1a1 scale, evaluation of model results, and interpretation of the

resulting output. Al of-these. steps should be well documented and defended when presenting
model output results \ ~f

. Blo/t;c mventory data Ideally biotic mventory have been collected over the range of
Ve ge\ographlc and environmental space that one wants to create a model for. Systematic or
random sampling designs are ideal, but almost never possible and not essential. Occupancy
modelmg approaches (MacKenzie et al. 2006) can control for species detectability and can be
used to augment or expand simple presence localities.

* Algorithm selection: Ideally, species distribution models should be built using empirical,
statistical methods, such as generalized additive models (GAM) or hierarchical regression
models (see Scott et al. 2002, Guisan and Thuiller 2005, Beissinger et al. 2006, Elith et al.
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2006, and Elith and Leathwick 2009 for recent reviews) '’
for presence-only data (e.g., from museum records or CNDDB), while other al
incorporate presence and absence inventory. Because new algorithms are cons

. Some algorithms are appropriate
gorithms

tantly being

developed, care should be taken to select an algorithm that has been well documented in the

recent peer reviewed literature.

Selection of environmental variables: Carefully think through a// environmental factors

most likely to affect each species’ distribution, and how these factors may inter
vegetation, geologic substrate, terrain, hydrology, climate, insolation, other spe
experts and the literature should be consulted to determine the relevant environ
factors. Avoid combining redundant (highly correlated) factors within a model:
those variables most likely to explain variations in habitat quality. In doing\thl
that there are many useful environmental variables that can be derived from ex
layers, such as indices of habitat patch size, fragmentation, distance from watel

productivity, insolation, or road densities. 7

. yi

act (e.g.,
cies): Species
mental

; ‘and select

5, recogmze
isting-GIS
primary

Selection of spatial scale: The spatial scale should be relevant for the taxa of interest, as

well as incorporating the scale of the environmental variables’ (G g., some envir

pnmental

variables are only available at 800m or 1km sized plxels) "The gram size select
model results (Guisan et al. 2007). Most SDMs involve averaging Variables o

window” of a size relevant to the species in questlon based, for example, on
average home range size or the scale at which md1v1d1ta1e ,select habitat areas.

Evaluation of model results: The resulting SDM output should be statisticall
There are a variety of approaches for assessing predictive performance and sel
statistics. If a model performs poorly it should be documented and potentially r
alternate environmental data, additional biotic inventory data, or some other co
based on input from experts on the taxa. Usually, a variety of alternative or “c

models are created using dlfferent combmatlons of variables, where each combi

variables represents a reasonable hypothesas about what factors interact to infl

suitability. These candidate models are then statistically compared or “compete

information- theoretlc metncs) to select a single “best” model or a combination
may be averaged together (Burnham and Anderson 2002).

Interpretatlon of output “Most statistical models produce continuous gradient
species’ probablhty of 6 occurrence, or at least multiple categories of habitat valy

on may affect
era “movmg
species’

evaluated.
cting test
-run with
siderations
didate”
nation of
nce habitat
d” (using
of models that

sofa
e, which can

be more revealing for conservation planmng than discrete suitable/unsuitable habitat maps.

probab/lhty of occurrence is just that: species sometimes are found in places wi
probability: of occurrence, and may sometimes be absent from those with a high

to realize that
ith a low

probability—

because random events and stochastic processes are common in nature. Maps that represent

habitat in a simple suitable-nonsuitable format, or species occurrence as a simpl
absence format, are generally misleading.

' A number of sophisticated software packages for analyzing species distribution
freely available, such as MaxEnt (www.cs.princeton. eduw ~schapire/maxent).
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3.4.2 Expert-opinion Models

Unfortunately, empirical SDM models often require more species location points than are
available (especially for rare and endangered species), and they may not be appropriate if there is
a great deal of spatial bias in the underlying data or for species that are absent from areas of
suitable habitat due to other factors like predation, collecting, or disease, or species with strong
metapopulation dynamics that cause populations to appear and disappear in suitable habitat over
time (Early et al. 2008). Under such conditions, we endorse cautious use of “expert opinion”
habitat distribution models, so long as they adhere to some guidelines to be as reliable as
possible. Lo,
Base the models as much as possible on peer-reviewed literature, and obtain expert Teview of
models. Use model logic to capture how environmental variables mteract to affect habltat value.
Most GIS query models use simple Boolean “and” logic (i.e., a species may ‘oceur if'a site has
the right soil AND vegetatlon AND elevation, etc.). However, other logical mteractlons (e.g.,
using Boolean “or” logic) may also apply (i.e., a species may occur in vegetation type A at low
elevation, OR type B at higher elevation, etc.). A full review of. these® concepts is beyond the
scope of this report, but we recommend reviewing Scoft’ et al. (2002) _Gui$an and Thuiller
(2005), Beissinger et al. (2006) or other recent rev1ews of habitat modelmg for ideas. Regardless
of what model approach and variables are used, uncertamtles n model predictions should be
clearly articulated and considered in any decisions based on them

SCWildlands has prepared expert-opinion habitat models for 48 focal species in California
deserts for the California Desert Connectw:ty Pro_lect (Penrod et al. in preparation). These
models use variable scoring and weighting factors developed by species experts using a variety
of available GIS environmental data layers Data classes relevant to habitat suitability for each
species were scored from 1- 10 and thé scores were combined usmg weighted arithmetic or
geometric means to rank habitat” su1tab1hty from low to high, using such variables as vegetation
type, elevation, terrain ruggedness dlstance from water, and road density. The advisors did not
have time to comprehenswely Teview the draft SCWildlands models for this report. We
recommend that they be subject to peer review to determine their potential utility to DRECP.

3.5 Declsion Su\pport Models

Dec:smn support models are mcreasmgly recognized as tools to guide decision making for
natural resources and systems in complex landscapes (Llewellyn et al. 1996, Leung 1997, Seavy
and Howcll 2010) Informed decision making for the addition of renewable energy facilities and
their mﬁ‘astructure to the desert southwest may be greatly facilitated by this process. The
benefits of spatlally explicit decision support systems include (1) the ability to balance
mteractmg land uses while considering resource values and existing land use agreements, (2)
merging data from multiple sources such that potential conflicts, interactions and synergisms can
be readily identified and openly discussed among interested parties, (3) analyze landscapes (e.g.
this-23,000,000 ac study area) in consideration of realistically complex management situations,
and (4) the process is highly documented, repeatable, and can be readily modified to explore
altematives by all interested parties (Heaton et al. 2008).
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Within this framework, one important consideration is the nature of the modeling input.
Decision support models can be formulated using deterministic and probabilistic data, as well as
expert opinion (see Section 3.4). The distinction among these data sources should be explicitly
stated within the context of model documentation. Furthermore, any of these data may be
available from peer-reviewed documents, gray literature, or expert opinion, and the source of
information should also be explicitly stated. The distinction among data sources can have
important ramifications for the end product and the integrity of the process. Models based on
empirical data and vetted by peer review provide a level of confidence, but availa ility of such
models is limited. In contrast, expert opinion models or models not vetted by the peer-review
process are more readily available, but confidence in their outputs is generally, low er.” Hybnd
models based on inputs from all potential data sources may provide the broadest potential for
explormg the complex issues related to energy, resources and societal needs and ¢ cating realistic
scenarios. Therefore hybrid models are a potential construct, but the nature. ofalli puts should
be explained in detail so reviewers understand the limitations and uncertamt1es e

-‘n’

Acquiring data and ensuring its reliability can be a very challenging aspect ‘of ﬂl.lS e of work.
To the greatest extent possrble reliable and thoroughly revrewed data sources that are already

Tortmse Recovery Office: \\ -

The Desert Tortoise Recovery Ofﬁce spatral deciston support system identifies and
prioritizes actions that are most likely to ameliorate threats to tortoise populations at any
geographic extent (>1 square hlometer) within the tortoise’s range. To do this, the decision
support system utilizes GIS data of the spatial extent of threats (i.e., where threats occur
geographically) to calculate how changes in threats contribute to changes in tortoise
population numbers R

The dec1s16/n support system models the relationships between threats, populatipn stresses,
and demographrc change factors. The relationships within the mode! are weighted using

! mstrtutronal understanding of the strengths of: (1) inter-threat links, (2) threat to population
stress links, and (3) population stress to demographic change links. The GIS data of the
spatral extent of threats are then geoprocessed with these weights to calculate how changes in
threats ¢ontribute to changes in tortoise population numbers and how recovery action
implementation is predicted to ameliorate those threats.

-

Future versions of the decision support system may permit managers to conduct gap analysis
on their current/planned recovery actions (i.e., compare ideal to current or planned
management actions to identify gaps in management prescriptions for a given area) or to
evaluate actions in terms of their near- vs. long-term contribution to recovery. The decision
support system may also be used to develop prioritizations that account for economic,
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political, and operational constraints that managers face when implementing recovery. All
data and underlying models will be updated and evaluated on a regular basis.

The DRECP independent science advisors recommend considering use of the Desert Tortoise
Decision Support Model for assessing and comparing plan alternatives, and considering whether
similar systems can and should be developed for other resources of interest. If not already done,
the model should be subject to peer review before application. Most important, the current
environmental data layers used in the model are known to have errors (C. Darst, personal
communications) and require updating and corrections before they can be depended on:
Nevertheless, given that the input variables are adequate, such dec1smn—support tools c({uld be
used to compare the relative likely effects of alternative development-conservahon-rmtlgatlon—
management scenarios on the species, and thereby select combinations of actlons most llkely to
contribute to the conservation and recovery of the species. . N \} :
i \ A

3.5.2 Spatially Explicit Population Models /-' f -

/ i

Spatially explicit population models (SEPM) are more quantltatlve extensmns ef the sorts of
decision- support models discussed above, and prov:de a powerﬁﬂ means of comparing
alternative conservation strategies for rare or endangered species. (Carroll et al. 2003, Carroll
2007, Spencer et al. 2008, Carroll et al. In Press, Spencer etal. In Press). SEPMs track the fates
of many simulated individuals through time as they move across'a grid of cells in a geographic
information system (GIS) environment—and grow, reproduce, dlsperse, and die. The software
package HEXSIM (http.//www. ena_gov/wed/nages/models/hex51m/1ndex htm, which updates an
earlier version called PATCH; Schumaker 1998), links the survival and fecundity of individuals
or groups of animals to data on mortality risk and habltat productivity at the scale of an
individual territory (or a pack temtory for soc:al groups) Population vital rates can be weighted
based on habitat su1tab1l1ty—for example, w1th higher mortality rates or lower reproductive
weights in suboptimal habitats. The, behavmr “of large numbers of individuals, over a large
number of replicate simulations (to account for effects of stochastlclty) is then used to determine
the range of likely fates for the populatlon under alternative scenarios and to assess uncertainties
about the likely outcomes Hence SEPMS can be used to make relative comparisons of how a
population or metapopulation may fare under alternative future scenarios—such as alternative
reserve designs, development scenanos types of management intervention, or assumptions about
future climatic for other condmons (Spencer et al. 2008, Carroll et al. In Press, Spencer et al. In
Press). S N

b

/ S “ y ~
SEPMs are” /data hungry, however, and are best used on species for which there is reasonably
good mformatlon on species’ demographic rates and processes (e.g., reproductive rates, mortality
rates, dlspersal characteristics) and how these may vary with habitat condition. We recommend
exploring the use of SEPMs to compare among plan alternatives for a few key covered species
for which there may be sufficient data to parameterize models, especially desert tortoise and
bighom sheep. Other species for which the approach may be useful (given adequate

demographic data) include Mohave ground squirrel, flat-tailed horned lizard, and leopard lizard.
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3.6 Anticipating Climate Change

The world of climate-change modeling, and of predicting the responses of species and ecological
communities to climate change, is developing rapidly, but large uncertainties remain (e.g.,
Oreskes 2004, Hayhoe et al. 2004, Wiens et al. 2009, Stralberg et al. 2009, Beier and Brost
2010). What is certain is that desert climates will change to the detriment of many species, and
that some species ranges will shift, creating new and novel ecological communities, and thus
new interactions with uncertain effects. And, contrary to popular perception, new. tudles are
suggesting that the pace with which species may need to adapt or shift their rafiges in response to
climate change may be more dramatic in broad, relatively flat terrain (like deserts; P lains, and
grasslands) than in more dramatic, mountainous terrain (Loarie et al. 2009, Stralber g et al 2009)

vanables alone (typleally the Bioclim vanables), whereas soil types geologlcal fo
communities and other variables are also important to many spe_cle_s Plglnt comm

thelr ranges (about 50%) and for those that have the shift is not always in the same direction.
Hence, dlsmbutlon modelmg for two known pomts in time (early 20“‘ century and today) does

-~

A promlsmg analytwal approach to consider using in designing a reserve system
climate change is the land-facets approach advocated by Beier and Brost (2010).
recognizes that species distributions are largely functions of climate—which chang
concert with physical attributes of the landscape (especially soils, elevation, topographic
position, and exposure to sunlight}—which are much more stable over time. Conserving
interconnected areas that represent the full spectrum of these physical, landform attributes, may
allow species to shift their distributions with climate change while remaining within their
favored physical niche. ‘
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The plan should also anticipate the need to monitor and respond to changes via the adaptive
management and monitoring program, which will entail establishing comprehensive baseline
monitoring stations as soon as possible (Section 6.4).

Where sufficient SDMs exist for species (Section 3.4) based on current climate data, future
projections should be made to determine how species distributions may shift under climate
change. These sophisticated models should be based on the latest peer reviewed methods and
climate models (Wiens et al. 2009) and should include measures of uncertainty where }}()SSible.
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4 Principles for Conservation and Reserve

approaches for designing an ecological reserve network in the planning area to sus
diversity, natural ecological communities, and ecosystem functions. It also provid
guidance for siting, configuring, and mitigating developments to minimize advers
desert ecosystems. Section 5 provides further details for selected covered spemes
communities.

4.1 Review of REAT “Starting Point” Maps

preliminary maps intended to help gmde where conservation actions and renewabl
developments should be sited. The REAT maps can be improved by more carcful
data mcrcascd transparency m methods, and more rigorous apphcatlon of reserve-

REAT maps were the followmg

in biological
S some
effects to

energy
se of existing

Inappropriate use of species locality data points to pnorltlze areas of conservation concern.

We recommend that DRECP avoid using species observatwn local:ty data (e.g., fr
California Natural Diversity Data Base, CNDDB) as a pmmary ) foundation for siti
development or conservation actions using GIS overlay models. Because CNDDB
locality databases) are compiled largely from 1nc1denta1 observations, rather than s;
surveys or random sampling programs, they are mhcrently spatially biased—and a!
points from a locale cannot be interpreted ¢ as absence of the species. The advisors
provided details concerning the rankmg methods and criteria used to create the RE;
sensitivity ranking” maps, but we understand that CNDDB data (along with other u
data sources) were weighted based on'species conservation sensitivities and then cc
GIS overlay tcchmqucs Because we canmot account for spatial survey biases in th
the advisors cannot concur with the interpretation that “the darker the color the higt
sensitivity,” or conversely, we have no confidence that areas lighter in color are nec
lower biolo glcal value. -

E
CNDDB-data reprcsent an mcomplete and inaccurate means for asscssmg species o
conservation concérn'in the area (see Section 2.5 for errors of omission and commi
draft covered spcc1cs list, apparently resulting from using CNDDB to generate the |
prioritizes species that are considered of conservation concern, but such lists chang
and CNDDB does not provide comprehensive coverage. Numerous rare and sensit
not included in CNDDB or have very few observations in the database —for exam
where a species was only recently added to a conservation concern list. In additio
data are processed and uploaded at irregular intervals, with emphasis placed on di

geographic regions of the state in different years. Perhaps most important, many of

" REAT is the Renewable Energy Action Team, with representatives from US Fish and Wildlife Se
" Department of Fish and Game, California Energy Comission, Bureau of Land Management, and the
Natural Resources Agency.
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taxa within the DRECP region are subspecies rather than full species, and data that do not
consistently differentiate subspecies should not be used if one cannot determine whether a
species record represents a relatively common or rare subspecies. Finally, great care should be
taken in relying on any locality data that are not supported by vouchered specimens residing in a
repository (herbarium or museum collection) upon which the identification can be verified.
Taxonomy changes and uncertainties in identifications made by different observers vary too
substantially to base important decisions on non-vouchered records.

Because of these concerns, CNDDB data, or any similar locality data, are best used as mputs to
objective and appropriate modeling algorithms that can be used to project hkely spec1es
distributions over unsurveyed areas (see Section 3.4), or to help verify or supplement other '
objective depictions of species distributions, rather than as primary predictors o of. species -~
distribution and especially of species absence. In the absence of appropriate, spatzally explicit
models or maps of species distributions, use “no regrets” approaches that site developments in
areas already irreversibly converted by previous disturbance, and site conser;)atzon actions in
areas already known to be important for sustaining covered speczes and commumtles as
detailed below. ; 0

e .
-

Inappropriate use of species range maps. Use of species range maps from the California
Wildlife Habitat Relationships (CWHR) program suffers from similar problems as use of
CNDDB data. Although the current protocols for’ CWI-IR range map revisions (Hooper et al.
2009, unpublished) are technically sound, most CWHR' range maps have not been updated based
on these protocols, and many are coarse in resolution and out ‘'of date. In many cases they have
not been updated to reflect recent taxonomic changes. Moreover to our knowledge CWHR
range maps exist only for full spec1es not for subspecies. Overlaying species range maps to
identify “hotspots” of sensitive species occurrences can therefore be highly misleading. For
example, although the round-tailed ground squlrrel little pocket mouse, and Merriam’s kangaroo
rat are all very widespread spec:les (see Section 2.5), their rare, endemic, and listed subspecies
are very narrowly distributed; thus, ‘use of the species range maps provides a distorted picture of
areas most unportant for conservmg sensmve taxa. If GIS overlay methods are to be used to help
identify areas of hzgh or low conservat:on concern, great care should be taken to use range maps
that accurately portray the ranges of the taxa of concern.

Creating a single compos1te map of multiple environmental data layers without adequate
analytical transparency.- The advisors reviewed REAT maps showing “conservation
oppor’tumty aréa‘s’\’ descnbed as supporting “key populations or connections between key
populatlons i The potent:al value or application of these maps is not clear without
dlﬂ"erentlatmg the various species, populations, or connections compnsmg it, and without
explammg the methods used to produce the composite. Moreover, it is impossible to compare
differing b1010g1cal values or constraints on different parts of the map, which is essential to
insightful prioritizing or phasing of conservation actions. Future maps should clearly
differentiate, for example, existing reserve areas, unconserved areas, modeled habitat
connectivity areas, species’ ranges, and other important inputs to inform decision-making. If a
single summary or composite map is desired for simplicity (e.g., for public outreach), the
individual data layers (and how they were derived and treated in the composite) should be made
available, and the compositing criteria and methods clearly articulated. It is critical that all

analyses and decision-making processes be as transparent and understandable as possible.
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4.2 Reserve Design Process

Reserves (otherwise known as protected areas, conservation areas, preserves, etc.)

have been a

cornerstone of conservation for centuries (Grove 1992). There has been a recent shi

perspective toward viewing landscapes as wholes in conservation planning, with i

sensitive to human activity (N oss et al. 1999). .

Principles for conservation planning and reserve design emerged as empirical gene

based on case studies such as conservation of the northern spotted owl (Wilcove

1991) and the southern California coastal sage scrub (Noss et al. 1997). Thcse prin

creased

ljzati\iiiis
d Murphy
ciples have

been bolstered and refined over time with experience in diverse settings and’ planning contexts

worldwide. The advent of systematic conservation planning and the increased use

sophisticated site-selection algorithms and spatially explicit habitat and population

of
models

(Margules and Pressey 2000, Carroll et al’ 2003, Moﬂanen etal. 2009; Spencer et
has made conservation planning more rigorous and quanutatlve ‘but sometimes at
making conservation plans less comprehendible to land-use planners, decision-
general public, and often through a protracted process that defeats the original proactive intent.

For the DRECP we recommend a phased conservation plarining process, which takes full
advantage of the considerable conservation and recovery plans already available for the region.
This phased approach will allow planners to make immediate “no regrets” decisions on
important areas to conserve, areas where renewable energy projects can be sited, methods for
mitigating adverse effects of development;wmle at the same time performing additional
conservation planning analyses to.fill gaps(‘m “understanding and guide more difficult decisions.
These analyses should be performed using a fully transparent process that incorpordtes empirical
design principles and qxpert guidance. In other words, the plan should be developed in an
incremental, adaptive-management framework (as detailed in Section 6), evolving aver time,
both before and during zmplementat:on as new information becomes available to fill our
knowledge gaps. Thus, some development and conservation can proceed as the planning process
develops, guided at least in part by sophisticated modeling to help verify and refine what is
already known. We offer the following principles as guidance for a comprehensive jand
systematlc approach to plannmg a reserve network for DRECP.

‘421

Conservatich planmng rarely happens in a vacuum, and DRECP has the benefit of numerous
existing, science-based plans and analyses to use as a foundation. We recommend that DRECP
implement and improve on conservation actions identified by existing conservation and recovery
plans in the planning area, beginning as soon as possible. Considerable scientific input has
already been applied in delineating important conservation areas and designing specific
conservation and mitigation actions to preserve and recover sensitive desert species and
communities in such documents as the Western Mojave Plan, the Northern and Eastern Colorado
Desert Coordinated Management Plan, the Desert Tortoise Recovery Plan, the CalPIF Desert

Make Use of Existing Planning Documents
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Bird Conservation Plan, and ecoregional assessments prepared by The Nature Conservancy and
other NGOs (see Appendix G for additional documents pertinent to conservation planning in
California deserts). However, few of these conservation actions have actually been
implemented, in large part due to lack of sufficient funding and staffing at the responsible
agencies (Bunn et al. 2007). Mitigation for renewable energy developments should be used to
help rectify this situation by providing funding to implement appropriate conservation and
recovery actions identified in existing plans, and to improve these plans over time via the
DRECP Adaptive Management and Monitoring Program. -,
In addition to plans prepared by government agencies, The Nature Conservancy, §CW11dlands
Conservation Biology Institute, PRBO Conservation Science, and other research and planning
NGOs have been developing maps and plans for conserving desert resources in rEcent years,
using many of the types of sophlstlcated GIS models and decision-support-tools recommended in
this document. Although the science advisors have not comprehenswelyfrewewed this body of
work or specifically compared and contrasted their approaches with our reco!mmendatlons we
believe such assessments are valuable references to build on for 1de11t1fymg DRECP conservation
areas and actions. Rather than re-invent wheels, DRECP should carefully review all such
existing conservation assessments and plans and pnorzt:ze and- phase tmplementat:on of the most
useful and scientifically justified actions they recommend This review " should consider our
recommendations as general guidance, and should mvolve adequate scientific oversight and peer
review of important documents or decisions. NN

. /:_
\ /

4.2.2 Subdivide the Planmng Aréa and Scale Each Task
Appropnately 5

As detailed in Section 2.2, we recommend dtvzdmg the planning area into several regions or
planning units that are both egologtcally relevant and potentially useﬁd Jfor dealing with the
likely clustering of renewable energy a'evelopments in different regions. Importantly, however,
while planning subd1v151ons may be. convement and scientifically defensible across numerous
planning tasks and analyses they should not be universally applied to all species, communities,
or analyses of interest (1 e don 't assume “one-size-fits-all ). Some analyses may need to be
done at the scale of the entlre DRECP area, others at more local or regional scales. If planning
subdivisions are developed ‘consider whether they are appropriate for each analytical task, or
whether combmmg, mergmg, or further subdividing the units is justified for any particular map,
model, or ana1y51s \ o

Fo’f/some spe01es subreglons might be best defined based on the species’ demographic and
genetic populanon structure across the planning region. For example, the desert tortoise
recovery units, which are based on core tortoise populatlon areas and genetic differences among
them, may be most appropriate to use for that species. However, for most DRECP communities
and species, subdivisions based on Ecological Sections and Subsections (Miles et al. 1998;
http://www.fs.fed us/r5/projects/ecoregions/toc.htm) or the subdivisions delineated by Webb et
al. (2009a) for the Mojave Desert (see section 2.2) should suffice for ensuring adequate
representation of biogeographic variability across the planning area.

Representation goals (defined in Section 4.2.3, below) for each covered species and community
should be established for each subregion, as well as for the entire DRECP area, to ensure

62




Public Review Draft —- DRECP Independent Science Advisory Report

adequate representation of biogeographic, genetic, and population variability acrpss the plan
area. At the community level, for example, a vegetation type might be well distributed
throughout the planning area, but with considerable variation in species composition, climate,
and habitat structure among subregions. Consequently, protecting examples of a vegetation type
in certain subregions but not others will not capture this range of variation and may not allow for
adequate adaptation to climate change. At the species level, a species that is distributed
throughout much of the planning region, but in separate populations that vary in size or other

conditions. <

4.2.3 Identify Areas Important to Conservatlon,
Not Important to Conservation -~ -~

The conventional approach in modern conservation planning is to conduct a top-down analysis
of the planning region to identify and prioritize the most important areas t6 conserve. This
approach is often guided by representation goals—or proportmns of particular resource types
(e.g., community types) to be conserved within a reserve network. The approach i$ intended to
assure that all species, communities, and other features of interest are sufficiently represented in
reserve areas to assure their viability. The advisors recomimend combining this approach
(detailed in the next section, 4.2.4) with an additional “bottém-up” approach of quickly
identifying those areas that are demonstrably not important to achieving conservation goals—
1.€., areas that due to previous disturbance are nrevers1b1y converted from potential to support
covered species, communities, or important ecologlcal processes (such as wildlife movements).
This will allow for the near-term siting of renewable energy developments in areas|/unlikely to
contribute to the conservation of covered ' species or communities while planning of a more
comprehensive, top-down reserve network can proceed. However, we urge diligent application
of the Precautionary, Prmmple in xdentxfylng such “no-regrets” areas for near-term evelopment
The only areas llkely to- be unlmportant for conservation are areas that have had native
vegetation at least partly removed and the soil surface broken (e.g., by grading,
tilling) that are also in locations unlikely to contribute to reserve viability or wildli
potential. We recommend that the DRECP planners map out areas of current and Historical
disturbance, venﬂed by field surveys and compared with existing reserve and linkage maps, to
make ﬂ]lS assessment

N /

'\

"--.\_k_4,2".4 Apply Site-Selection Algorithms Wisely

Objective site-selection algorithms are useful in the top-down reserve selection process because,
when used properly, they assure adequate representation of all features in a cost-efficient manner
and because they allow transparent development and application of a priori representation goals
by plan participants and stakeholders. Marxan (Possingham et al. 2000; -
http://www.ug.edu.auw/marxan/index.html) and Zonation (Moilanen et al. 2005;
http://www .helsinki. fi/bioscience/consplan/software/Zonation/index.html) are two algorithms
that are widely used and have proven useful in diverse planning contexts. During the run of the
Marxan algorithm, an initial portfolio of planning units is selected and the total cost calculated.
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Planning units are then added and removed and the total cost re-evaluated through multiple
iterations in an attempt to improve the total cost and efficiency of the portfolio for the selected
conservation targets. The Zonation algorithm starts from the full landscape, and then iteratively
discards locations (grid cells) of lowest value from the edge of the remaining area, thus
maintaining a high degree of structural connectivity in the remaining habitat. Zonation works
particularly well with grid-based inputs, especially those created by species distribution models.
Moreover, instead of outputting the optimal set of sites for achieving targets, Zonation outputs
the hierarchy of cell removal throughout the landscape and species loss curves, which can be
useful in quickly identifying areas nof important to conservation and therefore avallable for
siting developments (see Section 4.2.3). : /’.,» N
The selection of an algorithm and the associated parameter choices should be ]l;Stlﬁed based on
recent standards and peer reviewed literature, especially since this field of conservatlon blology
is changing rapidly. We suggest that DRECP planners experiment with dlfferent algorlthms
before choosing one, and that they perform sen51t1V1ty analyses with each’ algonthm— e.g., vary
the quantitative representation goals for various biodiversity features, clusterlng of planning units
(1.e., the boundary length modifier in Marxan), etc., and observe the effect in tertns of the pattern
and overall area of selected sites in the design. Sens1t1v1ty analyses may also provide insight into
the uncertainly associated with the reserve selectlon algorithm and output scenario. The
specifications of the parameter settings within an algonthm should be well-documented and
justified. In general, we suggest that site-selection algonthms are useful for defining the

‘skeleton’ of a reserve design, to which planners must apply expert opinion to add the ‘flesh.’
For example, site-selection algorithms often do-not adequately account for connectivity between
selected reserve sites, and habitat connectivity Ereas need to be added to the map.

i : /.
Regardless of the selection algonthm‘used usually some additional analysis is needed to
prioritize sites for protection./ This is often done by combining two criteria: irreplaceability (or
biological value) and vulnerablhty (or threat) (Margules and Pressey 2000). Irreplaceability is a
measure of the relative blologlcal value and distinctiveness of a site. Sites supporting endemic
species that occur nowhere elseare ureplaceablc relative to sites that contain only common or
widespread species, for' cxample ;At the species level, a site with a high population growth rate,
which serves as source populatlon in a regional metapopulation, is itreplaceable; a sink
population (where deaths. exceed births) is generally not. However, when viewed at a broader
spatial or temporal scale; sink populations may play 1mportant roles in metapopulatmn
persistence; for example by providing connectivity or “stepping stones” between source
populatlons or by increasing overall metapopulation size and genetic diversity. Also,
populatlons that are sinks in most years may occasionally be sources, therefore enhancing the
viability of metapopulatlon (e.g., Murphy 2002).
S

Vulnerability at the species level can be measured as the predicted decline in demographic value
(e.g., population growth rate) over a period of time if development or other habitat degradation
occurs (Carroll et al. 2003). Figure 4, from a study of the Greater Yellowstone Ecosystem,
shows how sites might be ranked for conservation priority in terms of their irreplaceability and
vulnerability. Sites in quadrant 1 are considered of highest priority for immediate action.
However, in the long-term, sites in quadrant 2, being equally irreplaceable on average, are just as -
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important to protect — and are often more intact because they are generally more r¢
human population centers (Noss et al. 2002).
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Figure 4. Example of site<specific conservation ranking based on irreplaceability and

vulnerability scores. Sitcsi in Quaidrant 1 are highest priority for conservation.

st

Prioritization schemcs are most uscful in cases where scheduling issues exist — i.e.,
possible to protect all important sites at once. In such cases it is urgent to protect

when it is not
¢ high-value

sites that are most ‘threatened. In some conservation plans, including NCCPs, it is possible (at
least in prin¢iple) to protect most or all biologically valuable sites at once, so such prioritization
may not be needed. Nevertheless, if any delays in implementing a plan are anticipated,

prioritization should be pursued.

In most conservation plans that apply site-selection algorithms, existing protected areas are
“locked into™ any conservation solution so that new reserves will add to the existing system

rather than replace it. Hence, we recommend that top-down conservation planning
DRECP start with the existing system of reserves (all categories) and build on it by
reserves, buffers, and connectivity. Importantly, the design must be based, to a larg
existing distributions of species, communities, and other features. However, it mus
to accommodate shifts in species distributions with expected climate change. Henc
system should protect a full range of enduring features and physical and ecological
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(Section 2.9) within contiguous and interconnected areas. Such a reserve system will provide
species maximum opportunities to shift their distributions over time.

We suggest that the following elements are essential conservation targets, for which high
representation goals should be established (i.e., approaching 100% in some cases):
¢ Unique Plant Assemblages as identified in Section 2.4.1.

o Special Features, as identified in Section 2.7.

‘}

e Areas of known importance to key covered or planning species, including at least the

following: . \..‘ )
o desert tortoise critical habitat (/\ .
o bighom populations and linkages ,4‘:\ “\ .

g
o “core populations” and hypothesized linkages for Mohave ground squlrrel

o populations of species that are endemic or near-endemlc (e g over 75% of total
distribution) to the planning region el P

o known habitat or populations of other species that are detemnned to be at high risk of

extinction within the planning region . s . s i

e Linkages between core habitat areas identified by any of the followmg the California Desert
Connectivity Project (Penrod et al., in preparation), Sogth Coast Missing Linkages Project
(Beier et al. 2006, South Coast Wildlands-2008) and California Essential Habitat
Connectivity Project (Spencer ¢ et al. 2010)

¢ Habitat predicted to be essentlal to accommodate distributional shifts, in response to climate
change, as predicted based on exlstmg (e g "Wiens etal. 2009) or future models.

* Areas important to mamtammg dynmmc geologmal processes, including eolian sand sources,
wind corridors, and settlmg areas\

¢ Hydrologically 1mportant areas (e g washes, groundwater recharge areas, springs, seeps,
etc.), mcludmg first- through fourth-order washes and washlets.

Regardlegs of the premse mputs goals, and algorithms used, site-selection algorithms must be

applled ina transparent and easily understandable manner. Use of algorithms must be

augmented by attention to reserve design principles, and expert knowledge on spec1es life

mstones eeologlcal processes, and other factors that determine viability of species and

sustamabil{ty of ecosystem functions.

4.2.5 Use Planning Species and Other Key Surrogates to
Derive Specific Design Standards

Many conservation planning efforts have applied general rules or principles (e.g., “bigger is
better,” “connected is better than unconnected,” “corridors should be wide rather than narrow”)
that are difficult to apply in practice because they lack specificity. Only through intelligent
consideration of the life histories of particular species, the distribution of physical environmental
features, and the operation of key natural processes can conservation plans move beyond simple
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generalizations. We recommend the use of focal or planning species (see section 2.6, above) to
help derive more realistic and specific reserve design standards. In addition, natural processes,
such as wind, hydrology, and fire (in areas with historic fire regimes) can be useful as surrogates
for reserve design, with the goal being to maintain a spatial configuration of habitats that allows
for natural operation of these processes.

4.2.6 Provide Large, Well Distributed Core Areas, but Don‘t
Ignore Important Small Areas

Arguments in the academic literature about whether it is better to have fewer large reserves or
more small reserves have died down with the recognition that the question is a red hemng—lt
depends on the species and other case-specific details, and almost never will a conservation
planner have to decide between one or the other (Soulé and Simberloff 1986, Noss and .’
Cooperrider 1994). All else being equal, reserves should be as large as posmble because larger
reserves have more resources, higher species richness, and larger populations that are less
vulnerable to extinction; larger reserves are also less vulnerable to edge cffects ‘and other threats
that cross reserve boundaries. However, many natural features (e.g., a spring or isolated dune)
are small but nevertheless irreplaceable. They should be buffered, when possible (see below),
but certainly not ignored simply because they are small ¢
“{f ~ .
An important consideration in determining necessary 1"eserve size is the area requirements of the
species of conservation interest that inhabit the area. leferent species have different area
requirements, with large-bodied carnivores generally requiring the largest areas (Woodroffe and
Ginsberg 1998). We recommend that planners for the DRECP identify the most area-limited
focal species (see Section 2.6) for each major vegetation type as a guide, the objective being to
create reserves large and/or connectcdrenough (see below) to maintain viable populations of all
of those species. '

-,"

4.2.7 Buffer Reserves with Compatible Land Use

The concept of surroundmg resérves w1th buffer zones of appropriate, low-intensity land use

goes back at least to the seminal work of ecologist Victor Shelford in the 1920s through 1940s
(Croker 1991) and later mcorporated into the biosphere model (UNESCO 1974)
reserve de51gn in dlverse landscapes (Harrls 1984, Noss and Harris 1986, Noss 19

estabhshment of the buffer zones is even more defens1ble and urgent during the present period of
rapid climate change and shifting species distributions. The details of buffer zones (e.g., how
wide they need to be, what land uses are permissible, are they considered part of a reserve or a
separate, outside zone) are again highly case specific, depending on the particular species and
resources that are expected to benefit from buffering, the size and habitat quality of the core area
that is being buffered, the nature of the surrounding matrix, land ownership and land use issues,
and other factors. There may be no substitute for highly skilled expert opinion in determining
buffer zone requirements, although a well-designed adaptive monitoring program (Section 6)
should supply empirical data over time to better justify and refine buffer requirements.
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4.2.8 Connect Reserve Areas and Provide for Wildlife
Movement

Habitat fragmentation and disruption of wildlife movements are great threats to covered species.
Connectivity needs are species- and landscape-specific, and approaches based on the
requirements of a wide range of focal species are generally most defensible (Beier et al. 2006,
2008; Spencer et al. 2010). Although it is important to select and plan for the needs of those
focal species that are most sensitive to habitat fragmentation and movement barriers, it is also
important to consider the different movement modes and constraints of diverse taxa:* Although
large camivores are often assumed to be ideal focal species for designing corrldors corridors
designed for them may not provide adequate connectivity for other wildlife (Beler etal: 2009)
Some species that are not particularly wide- rangmg (e.g., many reptiles or small mammals) are
appropriate focal species for designing linkages, in part because they may be more llkely than
larger animals to avoid roads or be killed on roads. And, although birds are often neglected in
connectivity plans because most can fly over unsuitable areas, some birds’are hxghly susceptible
to fragmentation effects and are useful for connectivity planmng—such as roadrunners quail, or
other birds that mostly travel on the ground or fly only short dlstgnce_s )
Rigorous tools are now available for designing, assessing, and c\om’parihg linkage designs and
movement corridors (Beier et al. 2008, McRae and Beier 2007, McRae et al. 2008, Spencer et al.
2010) and for incorporating uncertainty into corridor demgns (Beler et al. 2009). However,
rather than starting from scratch, we recommend that DRECP Feview, incorporate, and build on
previous connectivity work in the planning area. Specifi cally, the following references should be
consulted by DRECP, and their results used to kelp with DRECP reserve design:

¢ (California Essential Habltat Connect1v1ty PrOJect (CEHC, Spencer et al. 2010),
¢ California Desert Connectlwty PrOJect (Penrod et al., in preparation),

e South Coast Mlssmg Lmkages iject (SCML,; Beier et al. 2006, South Coast Wildlands
2008), . U

/.\ . Fe \
o Likely blghom sheep movement comdors (Epps et al. 2007).
The California Desert Connectmty Project (Penrod et al., in preparation) provides the most
comprel/lenswe agd detalled connectivity analysis available for the DRECP planning area.
Results of this project—lncludmg least-cost corridor models for diverse focal species and
detalled mu1t1 -speciés linkage designs using the methods described in Beier et al. (2006)—
should be mcorporated into the DRECP reserve design following peer review and refinement, as
needed. The goals of the Desert Connectivity project are to identify the most important areas in
need of conservatlon and management to sustain and improve habitat connectivity and
movement potentlal between large core areas (mostly large habitat areas on public lands)
throughout California’s deserts. The process included using an expert workshop—attended by
numerous scientists, conservationists, and land managers from governmental and
nongovernmental organizations—to identify large habitat areas in California’s deserts that are
most in need of connectivity and to select diverse focal species whose movement and habitat
needs should be accommodated by landscape linkages. The experts identified 47 important
linkage areas, which were objectively rated using a consensus scoring procedure to rank their
_biological irreplaceability (value) and the relative degree of threat to their functional connectivity
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(see section 4.2.4). This ranking process was used to prioritize 23 linkage areas for detailed
modeling and linkage design, based on the habitat and movement needs of 48 focal species (10
reptiles and amphibians, 13 mammals, 11 birds, 9 plants, and 5 invertebrates).

develop 23 robust, multi- specres linkage designs intended to ensure functional co ectrvrty for
all focal species. Detailed management and monitoring recommendations are bei developed
for each lmkage area, which includes 1dent1fymg specrﬁc locations and des1gn crr' rla for, -

connectivity.

The South Coast Missing Linkages (SCML) project (Beier et al. 2006, South Coast Wildlands
(2008) preceded the Desert Connectivity Project (Penrod et al. in preparatlon) which expanded
the geographic area from California’s South Coast Ecoregron across Calrforma s desert
ecoregions, SCML developed several linkage desrgns that connected pomons of the South Coast
Ecoregion with the Mojave and Sonoran Desert Ecoreglons and thus several linkage designs
prepared for SCML are partly within the DRECP plan area and should be incorporated (see
Appendix G for hyperlinks to appropriate SCML linkage reports) The Desert Connectivity
Project was designed to be complementary to SCML, using similar analytical tools; and together
all existing linkage designs from these two projectsithat are in or partly within the DRECP area
should be incorporated into the DRECP con'servatian design.

The California Essential Habltat Connectlvrty Pro]ect (CEHC,; Spencer et al. 2(10) was
coarser in scale than the Desert Cormectlvrty Project or SCML, and did not use focal species to
identify areas needing connection (instead, it used indices of environmental integrity and other
biological inputs to identify large “Natural Landscape Blocks” and “Essential Connectivity
Areas” throughout Calrforma) We do not recommend relying on maps from CEHC as primary
inputs for slte—specrﬁc reserve design in DRECP—due to coarse resolution, data constraints, and
resulting errors of omission from the Natural Landscape Blocks and Essential Connectivity
Areas, especrally in the deserts (Spencer et al. 2010, page 41). The finer-resolution, focal-
specws maps produced by Penrod et al. (in preparation) and South Coast Wildlands (2008) are
more defenSIble for DRECP reserve-design purposes. Nevertheless, we recommend considering
the Naturai Landscape Blocks and Essential Connectivity Areas identified by the CEHC as
additional important areas to conserve, particularly where they lie outside of conservation
priority areas not already conserved or mapped by other efforts.

More importantly, CEHC is an important source of information and guidance for how to

maintain and improve habitat connectivity, wildlife movement, and adaptation to cl
It provides a comprehensive and stepwise review of how to develop detailed region
linkage plans, wildlife crossing structures, and other conservation actions to counte

fragmentation and climate change effects on ecological communities and species. I
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addresses methods for incorporating climate change adaptation into linkage designs, such as the
land-facets approach of Beier and Brost (2010).

Additional Linkage Planning. Although the existing linkage plans discussed above provide a
solid starting point for addressing habitat connectivity in DRECP, we emphasize that these
efforts should not be used uncritically, but should be reviewed, refined, and built upon as needed
to meet plan goals. Additional linkage designs, for additional focal species or areas of concern,
may be required to supplement existing designs. Spencer et al. (2010) detail step-by-step
processes for preparing such designs. In addition, they stress the importance of recogmzmg all
riparian areas and washes as important linkage features (which is especially true in’ llght of ,
climate change: Seavy et al. 2009) regardless of therr location inside or out31de of natural habltat
blocks or reserve areas. < N ‘\
\
4.3 Siting, Configuring, and Mitigating Renewable Energy 4
Developments I T K

o

Renewable energy developments may contribute to loss, fragmentatlon, and detenoratlon of
plant and animal populations and habitats; changes in above and below. ground hydrology; and
increases in roads, vehicular traffic, subsidized predators light pollution, dust, and human
populations Iocally and regionally. The extent of the- negatlve nnpacts depends on the type,
location and size of the development, as well as how the. -energy is transmitted off-site. Some
negative impacts from development will spill over onto adjacent lands and may have impacts far
beyond the footprint of the developed site. Also, as introduced in Section 2.10, different types of
renewable energy development will have dlﬁ'erent sorts of impacts, and therefore different siting

-

and mitigation guidelines. (. _

4.3.1 General Guldance for All Covered Actions

In general, the advisors recomme\n\d adhcrmg to the strict sequencing of “avoid, minimize, and
mltlgate for unpacts ‘to brologrcal resou.rces and ecosystem processes. Preference should always
be given to avordmg unpacts to undlstu:rbed habitat areas and siting developments on already
disturbed areas, so long as. srtmg a'development in a previously disturbed area won’t disrupt
important ecosystem- processes' - such as wildlife movements, water flows, or eolian sand
transport and dune dynam1cs Where strict avoidance of new disturbance is not possible, project
siting ; and desrgn should strive to minimize impacts to native vegetation, undisturbed soils,
wrldhfe movement, or “Gther important resources and processes Finally, unavoidable impacts
should be mltlgated by appropriate actions.

\
The followmg’reconuncndatrons apply to all covered actions:

¢ Site developments to the greatest extent possible on already disturbed lands (where
vegetation has been altered and soil surface broken or disturbed), such as fallow agricultural
fields, brownfield sites, industrial sites, and scattered private and public lands within and
adjacent to cities and towns. Such sites are readily available throughout the Mojave and
western Sonoran deserts. We also of course endorse “roof-top” or distributed solar
development in urban areas to maximize power production from sites with little or no .
biological value.
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¢ Site developments as close as possible to and use existing transmission line corridors and
rights-of-way as a high priority. “Bundle” or co-locate linear facilities immediately adjacéent
and parallel to one another to avoid new fragmenting effects. Be aware in some cases that
this make an existing partial barrier to wildlife movement even worse, but in most cases this
is likely better than creating new fragmentation. Mitigate adverse effects of linear features
on wildlife movement by creating safe crossing areas through existing, new, or bundled
groups of linear features

* Avoid any developments within critical habitats for federal and state-listed threatened and
endangered species; candidate species for federal or state-listing; sensmve hab tats core
- areas, and important linkages, migration corridors, or habitat connectivity are‘ (Spencer et
al. 2010, South Coast Wildlands 2008, Penrod et al. in preparation, Epps 2007); or in -
designated Natural Areas, Research Natural Areas, Areas of Critical Env1ronm ntal Concemn,
and Wilderness. ‘ o

* Minimize the impact footprint of a development to the maximum exteiltj‘possib e,
recognizing that the impact footprint may be larger than the actual development or
construction footprint. For example, wind energy pro_]ects aré often characterized as having
relatively small project footprints, because the turbines themselves dlsturb small areas of
ground. However, in assessing ecological footprmts it is important to include all components
necessary for a viable project (e.g., access roads and transmission lines). Include offsite
effects, such as interruption of sheet flows that support downslope vegetation or interruption
of blowing sands that support active dune systems.

* Avoid contributing to habitat fragmentation adjacent to or in the proximity of reserve areas or
important habitat areas, mcludmg National Parks, ACECs, Wilderness Areas, etc. In many
cases, the original boundaries of sensitive environmental areas were based on shich factors as
land ownership and pohtlcs rather than on principles of reserve design or on mai
viability of an ecosystem. Srtmg a renewable energy project with associated
lines adjacent to a protected aréa has h1gh potential for fragmenting the landscape.

e Fence highways. and roads provrdmg access to renewable energy sites with appropriate
animal-proof fencing to reduce illegal collection and road kills of wildlife, and to reduce food
sources of subsidized predators Special wildlife crossing structures (e.g., underpasses and
overpasses that facilitate movements of animals) may be necessary for sites that are not
located in or adjacent to towns and cities. The type of wildlife crossing and fence will
depend on the focal species of concern. See Boarman (1995) and Boarman et al. (1997) for

. effectiveness of fences and culverts for protecting desert tortoises along highways, and
Spencer et al. (2010) and references therein for general guidance for siting and designing
wildlife crossing structures.

¢ Reduce iight pollution by minimizing the number and intensity of lighting units and directing’
any light away from habitat areas.

¢ Fence artificial water sources, such as evaporation ponds, and cover them to reduce subsidies
to predators (e.g., coyotes and ravens) and to prevent birds, bats, and other animals from
becoming entangled, ill, or otherwise harmed by the fluids.

e Minimize dust and sand generated by construction and by travel on dirt roads. Avoid
producing deposits and accumulation of eolian sands adjacent to and downwind from the site,
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because such surficial materials provide seed beds for alien plants and cause habitat
deterioration.

Restrict temporary construction disturbances, such as lay-downs and access routes, to
existing roads and disturbed areas. :

Develop and implement a long-term program to ehnnnate alien annual plants in and near
project sites, access roads, and transmission line corridors and other areas used to transmit
power.

L
Develop and implement a long-term program to prevent trash and food scraps assocrated
with the facility, contractors, and employees from becoming distributed beyond closed ,
receptacles at the site. Trash must not be allowed to blow out of or away from the sité and
access roads and become distributed on the landscape. Trash has a negative eﬁ'ect on
wildlife and may draw in undesirable species or aggregate species in dlsproportlonate
numbers (such as ravéens). Collect any trash that blows off-site. . .

e N
/
!

Evaluate growth-inducing and cumulative impacts as part of envrronmental analyses,
minimization and mitigation measures, and permrt requlrements \

4.3.2 Linear Infrastructure” oo
¢ \ ’ )
Minimize the total length of new (and temporary) roads transmrssron lines, or other linear
structures to the degree possible by siting energy pro_]ects rear existing infrastructure, and
avoid bisecting undisturbed desert habitats or crossing preserve areas. “Bundle” or co-locate
new roads and transmission lines within exrstmg easements and transmission line corridors,
and retrofit existing transmission lines to, carry additional electricity, or site new rights-of-

way along other existing hnear features‘ such as canals, roads, and aqueducts.

Site, design, and construct approprratc crossing structures for wildlife across roads canals,
and other linear barriers or filters to wildlife movement. See Spencer et al. (2010, pages 141-
146) and references therein (especraily Meese et al. 2009, Clevenger and Huijser 2009, and
http://www. w1ld11feandroads org/) for detailed reviews of road mltlgatlon measures and
recommendatrons for- s1t1ng, desrgmng, and implementing crossing structures, fences, and
related measures. In addltlon see Brooks (1995, 2000), Boarman (1995), and Boarman et al.
(1997) for mformatlon on 1 the effectiveness of fencing and culverts as mitigation measures
for desert reserves and desert tortoises.

Where new or refurblshed transmission lines cross desert habitats, evaluate whether
undc\:rgroundmg can be used to minimize impacts. Undergrounding may not be desirable,
because this could alter hydrological or other overland flow processes. Conduct pilot tests
with approprratc Before/After-Control/Impact (BACI) sampling designs (see Section 6.4) to
compare the relative impacts of different transmission designs (e. g., elevated vs.
undergrounded) on biological and geohydrological resources.

¢ Use deterrent devices to discourage perching by ravens and raptors (Slater and Smith 2010)
on transmission lines, towers, or other structures.
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4.3.3 Solar Projects

The main impact of solar projects on biological resources is the direct removal, de
fragmentation of habitat areas, although there are also concems about indirect impE
potential mortality of birds and insects from thermal concentrating facilities (Secti¢

¢ Site solar energy facilities on previously disturbed lands such as old or abando
agricultural fields, areas scraped or bulldozed for development of tract housin
of native vegetation and zoned for light industry, and lands within or on edges

towns, and existing settlements on valley floors.

:’.

Study the possibility of siting solar projects in long, narrow, linear arrays afdn
roads (e.g., in interstate medians?), canals, or other linear features that already
barriers to w1ld11fe movement or major habitat fragmentatlon features. Thls wi

improving wildlife crossmg areas elsewhere (e.g., by prov1dmg road crossing s
wildlife in other locations).

Avoid siting on playas, playa margins, high-slope alluvial fans or bajadas, and
surfaces armored with desert pavement because of the high potential for dust p
disruption of hydrological regimes: Site solar energy facilities on low-slope f:

of eolian transport zones and preferably in prev1ously disturbed landscapes.

Avoid siting near habitats that concentrate birds and other desert wildlife, inclu
wetlands, major washes 0ases, etc -

Mitigate the confusmg effects of polarlzed light reflections from solar panels o
species that may, mlstake them for water bodies or that otherwise use polarized
behavioral cues by expenmentmg with and applying cell borders or grids that b
reﬂectmns, as descnbed by Horvath et al. (2010).

4.3.4°  Wind Projects

e

Although the direct impact footprint of wind turbines are relatively small, like all pr

ancillary features, including roads, transmission lines, etc., increase both the direct
impacts. Wind turbines also can directly kill numerous birds and bats, which is one
concems. '

Fortunately, good guidance already exists for siting turbines and mitigating for and
their effects. New federal guidelines for minimizing adverse effects of wind turbin
were recently released (too recent for review in this report) by the USFWS Wind T
Advisory Committee. In addition, the California Guidelines for Reducing Impacts
Bats from Wind Energy Development {CEC and CDFG 2007) provide relevant, sci
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guidance for siting of wind energy developments in California. They provide relevant guidance
for pre-construction and operations monitoring of bat and bird activity levels, fatality monitoring
during operations, siting recommendations at the facility and turbine level, and approaches to
mitigation. The Guidelines were completed following a stakeholder process facilitated by CEC
and CDFG and have been vetted by conservationists, developers, and other interested parties to
arrive at a set of mutually acceptable standards. Although new information gathered during
implementation of wind-energy developments should continue to improve on these guidelines,
they provide the best available guidance on monitoring and mitigation and should be used by
DRECP. A \/°

Especially important is a recommendation in the Guidelines to archive results of pre-constmctlon
and operations monitoring efforts in an accessible database. This recommendation apphes to all
proposed sites within the DRECP planning area, whether they become operational fa0111t1es or
not. Over time, such a database has the potential to promote adaptive leammg regardmg the
linkage between pre-construction surveys and fatality rates of bats and birds at operatlonal
facilities. In addition, it may help to suggest thresholds for what should be considered high
levels of activity or sites which pose greatest risk to bu’ds or bats \\ )
As part of pre-construction monitoring for siting new or repowered turbines, study the flight and
foraging behavior of condors and other raptors relative to terrain, wmd and other factors.
Research has shown, for example that repowering older wmd turbines in the Altamont Pass
Wind Resource Area (central California) with fewer, taller turbines reduced mortality rates for
large raptors like golden eagle and redtailed hawk, although it may have increased bat mortality
rates (Smallwood and Karas 2009) Sw1tchmg fo smgle pole {as opposed to open lattice) tower
structures, and sealing all openings { that birds can enter or use for nesting, has reduced perching
and nesting by birds on the towers, ﬁthher reducmg mortality rates. Avoiding the siting of
turbines in ridge saddles or other terram features that tend to concentrate flight paths can also
reduce impacts (Smallwood et al \2009)

. PR f
Evaluate temporal avondance to’ fu.rther minimize potential impacts at both the facility-and
turbine-level (CEC and’ CDFG 2007) by defining when impacts occur, and under what
environmental conditions (e. g time of day, season, wind speed, and temperature). Intensive
(e.g., daily) ground searches for bird and bat mortalities during selected periods could provide
sufficient-data res\olut:lon to evaluate these factors. Using this information, it is possible to fine-
tune turbme! operatmns to reduce mortalities. For example, recent research demonstrating that
batactivity, and fatalities were highest on nights with low to moderate wind speeds (Arnett 2005,
Amett et al, 2006, Weller 2008) has led to mitigation experiments where cut-in speeds of
turbines have been raised to reduce bat fatalities. These mitigations have led to >50% reductions
in bat fatalitiés with minimal changes to power output (Amett et al. 2009, Baerwald et al. 2009).

4.3.5 Guidelines for Improving Effectiveness of Mitigation

Numerous mitigation actions to offset adverse development impacts to plants and animals have
been tried, but the successes and failures of various approaches are poorly documented and few -
publications are available concerning the effectiveness of alternative mitigation measures for
biological resources in the California deserts. Some information is available on the value of
fenced and protected preserves (e.g., Brooks 1995, 2000). Data are also available on
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effectiveness of highway fencing and use of culverts to protect desert tortoises (Boarman 1995,
Boarman et al. 1997). However, much more needs to be done within a scientific fltamework on
such topics as control of invasive and established alien plants, recovery of native annual and

perennial vegetation after disturbance, and control of subsidized predators.

We recommend that DRECP encourage and potentially fund a research project by an
appropriate academic or research institution to review the history and effectiveness of various
mitigation and conservation actions in California. The objectives of the documen should be to
identify what works and what has not, to recommend possible solutions, and to,ad ance ‘the
state-of-the art in mitigating and off-setting the effects of development, especmlly ith regard to
renewable energy projects. The compilers of this document should work with | em oyees in state
and federal agencies associated with protecnon and management of public and'private lands
non-profit corporations involved in acquiring and protecting land and implementin mmgatlon
measures, and law enforcement personnel actively engaged in protectmg hab1tat d‘wildlife.
This compxlatlon should focus on what can be done to unprove conservatlon and it

/,f . \

One action that we generally do not endorse as mltigatlon per se_%xcept perhaps
rare cucumstances where scientific evidence suggests 1t may be warrantedgls

management expenmcnts with appropnate momtonng to ascertain their effectiven
maximize information gained from the experiment,

4
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5 Additional Principles for Conserving Select
. Covered Species

Previous sections of this report provide comprehensive approaches for conserving covered
species and communities via avoidance, minimization, and mitigation measures and a broad,
landscape-level approach to designing a reserve network for desert biota. This section provides
some additional information pertinent to conserving and managing particular spec:es or groups
of species, over and above recommendations in earlier sections. This information’ should be seen
as supplemental to a comprehensive, multi-species, multi-community approach'to conservmg
and managing a broad, landscape-level reserve network to sustain desert commumtles néw and
into the future. PN

AN U
oty .
;o / —

¢ Mohave Ground Squirrel. We advise following recommendations currently being prepared

by the Mohave Ground Squirre]l Technical Advisory Group (MGS TAG), a long-standing
committee of MGS technical experts from the private sector, academia, and land
management and regulatory agencies. The TAG Has drafted MGS tonservation priorities
based on recommendations made by Leitner (2008)" and modified based on more recent
information and expertise of TAG members. The document is currently in review by TAG
members, with a goal of producing a final, consensus document as early as September, 2010
(S. Osborn, CDFG, MGS TAG Chair, personal communications). [n the meantime, the
DRECP advisors generally endorse the followmg recommendations from P. Leitner (2008,
and personal commumcatmns)\concemmg conservation priorities for Mohave ground
squirrel: (1) maintain connections’ between known population areas and avoid siting
developments in known populatlon areas or potential connectlvny areas; (2) establish buffer
zones of at least 5 miles (8 km) around four identified “core” population boundaries, avoid
.developments in these buffer zones, and manage them to protect colonizing juveniles; (3)
acquire private mholdlngs W1thm these delineated core populations; (4) restrict off-highway
vehicle (OHV) use to deslgnated routes within BLM lands in core areas; (5) conduct
additional surveys.to 1dent1fy new population areas and improve understanding of potential
connecting habltats “In general the advisors do net recommend translocation or captive
breeding as effectlve ‘mitigation or conservation actions for Mohave ground squirrel {or most
covéred spec1es) Natural history characteristics of MGS make them particularly poor

,candldates for translocation or captive breeding, and i sifu habitat conservation and
management is far superior to attempting to move animals to new locations or to bolster
ex1st1ng ‘populations. If translocations are attempted, they must be treated as experiments,
with 1ntenswe and long-term monitoring of populatlons to determine their effectiveness and
nnprove scientific understanding of the species.

¢ Desert Tortoise (Gopherus agassizii). The advisors recommend that DRECP review and
implement appropriate conservation, mitigation, and recovery actions outlined in the Desert
Tortoise Recovery Plan. The desert tortoise is a widespread species (Nussear et al. 2009)
whose numbers have declined for decades and continue to do so (USFWS 1994) due to a
variety of anthropogenic activities (USFWS 1994, Tracy et al. 2004). Tortoise populations
are susceptible to losses from disease (Jacobson et al. 1994, Homer et al. 1998, Brown et al.
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1999, Christopher et al. 2003) drought (Berry et al. 2002, Longshore et al. 200
predation (Esque et al. In Press) and are slow to recover. Little empirical data
about the dispersal and survival of young desert tortoises, although adult tortoi

3) and

are available
¢ movements

have been observed for decades. Desert tortoise home ranges are known to range from 4 to

40 ha or more, and movements of up to 20 km have been recorded. There is or
record of movements in excess of 30 km from the Sonoran Desert (Edwards et
Thus relatively short dispersal distances coupled with long life-spans likely me]
isolation by distance is a primary mechanism for population differentiation M

)¢ published
al. 2004).
that

hy et al.

2007, Hagerty and Tracy 2010). Based on landscape genetics analyses, conne t1v1ty among
desert tortoise populations has been primarily affected by mountain ranges and extremely
low elevation valleys (Hagerty et al. /n Review). Disturbances caused by lme" features or
activities that block landscape pinch points have “likely removed all possible p \ths among

previously connected populations” (Hagerty and Tracy 2010). Connectivity

populations may also be affected by factors causing localized extinctions: As wi

Mohave ground squirrel, the advisors do net recommend translocation of deser
effective mitigation or conservation action, in part because translocated tortoise
mortality rates. We do endorse implementing roadside- fencmg to reduce roadk

f tortoise as
s suffer high
ill and road
rtoise

undercrosses to improve population connectivity, as called for in the Desert To
Recovery Plan. '

Bats. Basic conservation needs of bats are met by ensuring that roosts, foragin
free water are maintained within a few km of one another. However species of]
the types of structures used as roosts, types of habitat févored for foraging, and
distances travelled to reach foraging and dnnkmg areas, Therefore, conservation and
mitigation efforts must take care to ensure that- proposed actions are species-specific and
maintain viable juxtaposition between important resources. For instance, loss of cave roost
habitat in one area cannot be mltlgated via protection of rock face or tree roost habitat
elsewhere, as it would be unlikely to be used by the affected species. Similarly,|loss of roost
habitat cannot be offset through provision of foraging habitat. The success even of in-kind
{(e.g., protection of foraging habitat to offset loss elsewhere) habitat substitution should be
verified through an adaptlve management process before it is widely implemented as a
mitigation tool, -

g areas, and
bats differ in
nightly

In addition, bats must 'bé able to move freely between seasonal habitats to reach
birthing areas: .Evidence to date suggests that bats are most vulnerable to collisi
with wind turbines during these seasonal movements (Arnett et al. 2008). These
" were based largely on impacts to tree roosting bats at latitudes further north thar
planmng areca. However recent monitoring results at a wind energy facility withi
DRECP plannmg area suggest that timing of impacts may be similar (e.g., durin
fall migration periods) even if the species involved differ (Chatfield et al. 2009).
conservation of bats that migrate seasonally should ensure that steps are taken t
collision mortality at wind energy facilities.

mating and

on mortality
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6 Principles for Adaptive Management and
Monitoring

Adaptive management is a systematic process of using advances in scientific knowledge to
continually improve management practices by leaming from outcomes of previous actions. An
Adaptive Management and Monitoring Program is a mandatory component of an NCCP/HCP,
and a carefully designed management and monitoring program is essential to success of any
conservation plan. Often, however, this crucial component is addressed near the end of; the '
planning process, almost as an afterthought once the conservation design and mmgation L
measures are established. We recommend an alternative strategy of developing key aspects of
the Adaptive Management and Monitoring Program up front. In essence, DRECP should be
treated as a huge environmental experiment that should be developed and zmplemented
incrementally in an adaptive management framework—with continugous momtormg and scientific
evaluation to reduce uncertainties and improve plan actions over tzme L
The advisors strongly recommend the following Principles to“guide th'e stgmtoﬁly required
Adaptive Management and Monitoring Program (AMP) which we: expand on in following
sections: o
e Timing: Begin monitoring studies, and implementing\add})tive management actions,
immediately-—during planning—to reduce uncertamtzes ‘about plan outcomes and inform
Suture plan decisions.

\\

:" 1

¢ Institutional structure: Qevelop a formal mst:tutwnal structure that ensures strong, '
effective feedback from mon{tormg ‘and. research studies to plan decisions, and use this
structure to continually improve all aspects of the plan over time, during both plan

development and zmplementanon .
/ "\ ;, - . 2
GO
. Hypothesns-based momtormg Use conceptual and quantitative models that formalize
understanding of-the systems of interest to guide development and testing of hypotheses with

monitoring studtes N7
J

.
0y

» Appropriate monltormg design. Use robust statistical sampling designs for monitoring
programs to maximize reliability of resulting data, including (1) Before/After-Control/Impact
deszgns For new energy developments and (2) systematic surveys across the plan area to
better establzsh landscape-scale baseline conditions.

\ .

» Focused research studies. Implement focused research studies to address uncertainties
about how to sustain covered species and communities, such as landscape genetics and
demographic studies to determine where conservation actions are most needed to sustain
populations in the face of habitat fragmentation and climate change.
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6.1 Implement Monitoring and Adaptive Management Immediately

Typically, adaptive management and monitoring plans have been developed as final steps in
NCCP and HCP planning, with monitoring recommendations developed almost as|an
afterthought once the conservation plan is drafted, or even after an implementing agreement has
been signed (personal observations of advisors). Given uncertainties about the impacts of
diverse renewable energy developments and associated infrastructure on covered species and
communities, DRECP should reverse this typical approach by immediately developing and
implementing monitoring protocols and securing access to lands proposed for ren wable energy
development. Researchers from governmental and nongovernmental research insti tlons must
have access to lands proposed for development before, during, and after constriction and
operation of energy developments and appurtenance structures. Access prior to ¢ nstructlon is
necessary to characterize ecological baseline conditions in and near proposed deve opments and
thus allow Before/After—Control/Impact (BACI) sampling designs (Green- 1979) BACI
designs allow for much stronger inference about impacts of developments on biological
resources than the “after-the-fact” monitoring typically melemented by conservation plans,
Results of these studies should be used to evaluate impacts dunng and aftér construction, and use
the results to inform future developments. Moreover; the plan should initiate some systematic,
landscape—scale sampling across the study area to- better characterlze baseline environmental
conditions prior to implementation of large-scale energy. developments and further climate

change. These recommendations are expanded on in Section 6.4.
&

The advisors recommend obtaining addzttonal scientiﬁc input as soon.as possible to assess
monitoring priorities, metrics, sampling deis‘igns ar’id related matters to implement at renewable
energy projects permitted a'unng within the commg ‘months or year. Solid baseline sampling
should occur as soon as poss1ble prior to any construction. Monitoring designs and protocols
can be modified over time, but it is’ essentlal that initial sampling is robust to any li
to ensure comparable data over time. Detailed monitoring recommendations were
scope of this science: adv1sory report glven available time.

6.2 Framework and Institutlonal Structure

In concept, adaptlve management is a strong and scientifically sound approach for
plan actions by “learmng as you implement.” Unfortunately, however, it is almost
successfully applied due to weak institutional structures that fail to ensure that acc
smentlﬁc information—whether data collected within the plan from monitoring studies, or
mformatlon from outside the plan from research studies—is actually applied to refine actions and
make the plan truly adaptive. Lack of clearly defined and enforced institutional processes, and a
failure to assign, fund, and empower the necessary personnel, are typical. Independent Science
Advisors for the Sacramento-San Joaquin Bay Delta Conservation Plan (BDCP) tackled this
problem for that plan based on their collective experience with both failed and successful AMPs
for other large, complex conservation and restoration plans around the world (Dahm et al. 2009).
We urge DRECP to develop an institutional structure similar to that recommended by Dahm et
al. (2009) as illustrated in Figure 5. This structure, along with more detailed guidance provided
by Dahm et al. (2009) represents a vast improvement over the often vague and weak structure s
that generally doom AMPs to fail. It should be adapted and refined as necessary to/fit the
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Adaptwe Management Framework

fl_Objectives |
11. Refine

Knowledge
Base, Models

14 Reassess
Problem

5. Select & Evaluate
Conservation Measures:
Research, Pilot, Full-scale

10. Assimilate
& Recommend

12. Refine
Actions

' 6. Design & 7. Design &

9. Anai\(ze, Implement Implement

Synthesize, Conservation Monitoring.
Evaluate Measures

t 8. Collect &
Manage Data

Figure 5. 4 recommended AMP ﬁ'amework showing the flow of information and responsibilities
of different entities. The large shaded box underlying the right side of the figure represents the
knowledge base for deﬁnmg goals and objectlves designing predictive models, predicting
outcomes, 1dent1fymg performance metrics, and designing and implementing conservation
measures and monitoring actlons Boxes framed with thin lines represent tasks performed by
technical staff, such as. sc1entlsts land and water managers, and other analysts. Boxes framed
with bold lines: represent tasks performed by senior decision makers (i.e., policy makers and
program managers\whe control program objectives and funding). The box framed with double
hnes/(Box 10) represefits a key step that is missing from most AMPs: Assimilate and
Recommend This task requires a body of skillful “polymaths” who understand both the
technical and pohcy implications of the information passed along by technical staff (who
analyze, synthes1ze and evaluate monitoring and other data; Boxes 8 and 9). The task
represented by Box 10 is to assimilate this diverse information, understand its consequences, and
formulate recommendations to both the senior decision makers and the technical staff, such as
revising plan objectives or conservation measures (Dahm et al. 2009).
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particular needs of DRECP. For example, there should be a well-defined and enfo
for amending existing land-use and preserve management plans in California’s de

rced process

rts based on

the DRECP conservation design and mitigation actions and the DRECP adaptive management
and monitoring program. Likewise, there should be a clear and enforceable process for
amending pre-existing permits for renewable energy developments based on new and emerging

information concerning effective mitigation measures, new threats, and so on.

A key component of this recommended structure is represented by Box 10-—assimj

information and formulate recommendations—which is where AMPs typically fail
feed scientific information back into management and policy decisions. This functi
both policy and technical expertise, and is fundamental to the successful mtegratlm
accumulating knowledge and information into plan policies, such as revising goals
objectives, refining analytical models, or allocating funding. The link between the
of “Analyze, Syntheswe Evaluate” and the decision-making step of “Assmlate ar

late

to adequately
ion- reqmres

n of -

and P
technical step
d

hnical staff

Recommend” requires regular interaction and exchange of mfonnatlon between teg
. and decision makers. ’

Box 10 highlights the need for some highly skilled agent (person:tearﬁ ofﬁee) to

the kind required for management actions. Boxes 11 through 14 indicate that such actions may
include (1) refining a particular conservation measure, (2) reﬁnmg the knowledge ase and
models of system behavior that are extracted from the knowledge base, (3) revising objectives of
an entire conservation measure, and (4) reassessmg whether the original target problem is solved,
transformed, or still a problem. This last act10n may also be affected by external events such as
changing societal preferences, newly reeogmzed environmental threats, changes in available
technology, or other changed or unforeseen circumstances. If new information suggests that
conservation and mitigation actlons cod1ﬁed in existing permits are ineffective, there should be a

formal process for amending pernnts to rectlfy the situation.
\ Fo T d

/
¥

The actions of the agent represented by Box 10 need to be carried out continually but on a range
of time scales. For example, individual components of the knowledge base might be refined
gradually and annually, whereas particular conservation measures might be refined only after a
few years of project 1mplementanon The entire problem might be re-assessed or re-visited once
ina decade The key principle, however, is that the process of transferring and transforming the
results of technical analyses into knowledge to support decisions cannot be taken for granted in
the hope that it will occur in the absence of a body specifically charged with making it happen.
This functlon requires remarkably skillful people, who are truly inter-disciplinary (¥polymaths”).
Whatever their training, these individuals (or team of individuals) need to be comfortable with a
wide range of technical information, as well as understand the functioning of government, law,
economics, and the management of large projects.

6.3 Hypothesis-based Monitoring and Adaptive Management

pplied to
daptive
1ents (Noss

Adaptive management is an active process in which new knowledge is gained and
managing natural resources (Holling 1978, Walters 1986). An overarching goal of
management is to maintain optimally functioning ecosystems, with all their compor
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and Cooperrider 1994). This necessitates understanding the dynamics of populations,
communities, and the resources they need (Landres et al. 1999). Hypotheses about processes and
interactions that characterize sustainable populations, as well as proximate and ultimate stressors
that affect them, need to be identified. When monitoring efforts determine those stressors are
evident, management experiments are used to test various means of reducing the stressor’s
impact. These management experiments are coupled with focused monitoring to evaluate
success (Morrison et al. 2001).

Traditional monitoring approaches that focus on quantifying population size, despite‘inereasingly
high levels of statistical rigor, have generally failed to address critical questions regarding factors
that affect species and community dynamics (Barrows et al. 2005, Barrows and Allen 2007)::
Consequently, traditional monitoring often fails to provide clear direction to management We
propose a monitoring framework that is explicitly hypothesis-based, with species rnomtormg
performed within a context of community, landscape, and ecosystem scales . This framework
approach has been published (Atkinson et al. 2004, Barrows et al. 2005) and is bemg adopted as
a guiding philosophy for many HCPs and NCCPs throughout California. The authors of the
1994 Desert Tortoise Recovery Plan also explicitly recommended hypothesrs based research and
monitoring. : e AN

/,,, N &
Re

This approach builds on existing published research and ernploys primary data collection to build
conceptual and quantitative models that link species populat:lon trajectories with community or
ecosystem processes and conditions {(conceptual model examples Figures 6-7). The conceptual
models are essentially a collection of hypotheses regardmg the drivers and stressors of a species’
or communities’ temporal and spatial dynamics. Itis an iterative process of designing a
monitoring approach and collecting data to. statrstrcally evaluate models and hypothesis by
partitioning large-scale models into dlscrete units.- This breaks down the inherent complexity of
ecological systems into manageable questlons A conceptual model leads to questions that can
be answered with monitoring and-addressed with adaptive management. Unless the model
possesses that heunstrc character 1t is of little value.

£- O , R
Figure 6 illustrates a conceptual model for desert tortoise. Monitoring long-lived species like
desert tortoises is oftén problematre because tortoise populations can remain stable for years
even with little or 1o reproductron so it may take many years to detect effects of stressors on
tortoise populatmns However by examining the conceptual model we can develop a monitoring
design‘that’ compares “different metrics, such as the incidence of diseased adults or raven
predatmn on hatchlings, with respect to road density or other measures of habitat fragmentation.
If the nurnbers of predated hatchlings or diseased adults exceed that of unfragmented sites,
management actions should strive to mitigate fragmentation effects. Similarly, invasive species
such as Sahara mustard, Brassica tournefortii, are thought to be a source of stress for tortoises.
A monitoring strategy to address this question might test such alternative hypotheses as: (1) is
the mustard density associated with fragmentation or with loss of food?; or (2) are tortoises
negatively impacted by the mustard, and if so how? This latter question could be addresses by
compating tortoise condition (perhaps by a morphometric-adjusted measure of the tortoises’
weight, or incidence of disease) in mustard-infested versus mustard-free landscapes. If the
tortoises’ condition in the mustard areas is poorer than that on the native control sites, then
adaptive management strategies to control the mustard should become a priority.
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Desert Tortoise Conceptual Threats Model
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Figure 6. Desert tortoise conceptual model. .

7

Using the Mojave fringe-toed lizard-as an example of a shorter-lived species with more volatile
population dynamics (Figure 7) again suggests questions about the impacts of invasive species
such as Sahara mustard. Here, rather than looking at adult condition, a more straight forward
approach would be to compare hzard abundances in areas with mustard and those without

mustard. However to get at more proximate drivers the monitoring could also mea
compaction and insect prey abundance with respect to the mustard as well. By me
mustard with respect to hzard abundance along with sand compaction and prey ab

sure sand

suring the
dance we

can evaluate whether" mustard i is compromlsmg the lizards’ population, and if it is, determine
what pathway is dnvmg the.effect. This increases our understanding, focuses adaptive

management responses and identifies metrics for evaluating the success of mustard
measures. .

..f.

communities change with respect to a range of environmental conditions. The cong
models can be modified with new information, and ideally will evolve into quantita
predictive models. They allow us to learn about the complex interrelationships that
natural systems, the factors that stress natural systems, and what management tools
to address those stressors.
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Mojave fringe-toed Lizard - Desett Sand Dune Conceptual Threats Model
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Figure 7. Mojave fringe-toed lizard conceptual model.” /"’
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6.4 Monitoring Design and Research Recommendations

Renewable energy development w111 have unpacts on species, communities, and processes that
are largely unknown at this tnne Mltlgatlon for such impacts should occur via an integrated
process of siting decisions, reserve estabhshment and habitat management and restoration. The
challenge then is to monitor both net Iosses and gains at various scales across the landscape.

This requires systematlc momtonng at impact sites, mitigation sites, and control sites (areas with
no impacts or m1t1gat10n actlons)

We recommend developmg staustxcally robust monitoring designs to (1) clearly establish the
effects of new. developments and mitigation actions on covered species and communities, (2)
better: understand populatmn distribution and dynamics of key covered or planning species, and
(3): estabhsh baseline conditions across the planning area to better understand and respond to
future changes due, for example, to climate shifts. We also endorse (4) additional research on
genetic and demographic connectivity of select species’ populations across the study region to
better delmeate important landscape connectivity areas for conservation and adaptation to
climate change

6.4.1 BACI Design for Renewable Energy Developments

Before/after - control/impact (BACT) sampling designs can be a powerful tool for understanding
the impacts of anthropogenic changes on biological resources, if they are carefully designed with
adequate replication and sufficient temporal sampling (Green 1979, Underwood 1994, DeLucas
et al. 2005). The basic idea is to establish impact sites (e.g., areas to be developed) and control
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sites (those with no development) and to sample them before the impacts occur (to establish
comparable baseline conditions in the two types of sites) and after the impacts occr (for
sufficient duration to observe an environmental response to the impacts). Only with this sort of
design can one differentiate spatial and temporal influences to better understand potential cause-
effect relationships between the development and the environmental responses. A [full review of
potential BACI studies and their design is beyond the scope of this report, but we recommend
that the plan carefully consider the range of species, ecological conditions, and impacts that
could be studied with appropriate BACI designs. A critical issue is that access to esearchers
must be established in potential renewable energy development areas before, duri g and after
development. DRECP should establish requirements for research and monitoring access as a
condition on renewable energy permits, and should use results of BACI studles to eﬁne siting,
mitigation, and other requirements for future permits. -

6.4.2 Systematic Surveys for Baseline Cond|t|on

We recommend that a comprehensive momtormg plan be designed; at’ the earhest tages of plan
implementation, for each covered species, community, and process of interest. Monitoring sites
should be established throughout the planning area; in add1t10n to areas with expected impacts
(either positive or negative). Sites should be selected from a statistical framework (e. g., random
or systematic sampling, stratified appropriately based on natural communities) at an appropriate
spatial scale for the entity to be monitored. Momtormg efficiencies can be generated by co-
locating sample locations for multiple species or processes. of concern (Manley et al. 2004).

Results of initial monitoring should be used as “baseline” data for adaptive monitoring processes,
as well as for detecting and responding to changmg climatic conditions. It should
that design and implementation of a robust program to characterize population sta
distribution, or habitat associations for some covered species will take multiple ye
on status of existing information:.. .For instancé, varying levels of precipitation altered the set of
habitat variables that explained occupancy patterns of Palm Springs ground squirrel (Ball et al.
2010). Time and cost rcql.m'ed are often cited as reasons for not establishing statisticatly-robust,
systematic monitoring programs. Howcvcr we contend that given the presumed 30-year
duration of the DRECP and our strong recommendations for an adaptive approach 0
conservat:on/nutlgatlon/restcratlon investment in a systematic, multiple-species monitoring
program is. a v1tal mvestment in its success.

depending

/_{'5‘1:_ 6 43" Populatlon Monitoring

Accurate estlmates of covered species populations are often difficult, expensive,
unnccessaxy A more reasonable approach for monitoring regional populations for
is to use presence-absence patterns and modern site occupancy estimation measures (Scott et al.
2002, Manley et al. 2004, MacKenzie et al. 2006). These approaches are able to account for
surveys where probability of detection is <1, a situation which is common for many covered
species. An example of such an approach has already been implemented for the Palm Springs
ground squirrel within the DRECP Planning area (Ball et al. 2010). The robustness of such
approaches improves when monitoring locations are selected from a probability-based sampling
method across the area of interest. Efficiencies accrue from co-locating sampling locations for
multiple taxonomic groups. We recommend that such an approach be considered for monitoring
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population status of the large number of Covered Species for which detailed population
information is not available.

6.4.4 Focused Research Studies and Surveys

We recommend some focused research studies and surveys for select covered species be

developed to clarify how best to conserve and manage these species. Below are some examples,

but others will arise during planning:

Ay

¢ Mohave Ground Squirrel Surveys. We recommend more comprehenswe surveys Jusing
appropriate systematic or random sampling designs, to better establish the dlstnbutlon Y
abundance, and connectivity of the Mohave ground squirrel metapopulation in the western
Mojave Desert. There are large gaps in existing survey efforts, and there could’ addlttonal
core population areas or important connectivity areas between cores than those that have
been hypothesized based on existing data (Leitner 2008). Renewable energy developments
should be sited so as to avoid occupied habitats or important conncctmg habitats, and
conservation actions should strive to secure, buffer, and. connect occupled and potential
“habitat areas. ) e ~, ~

A '\‘ .
e g &

s Genetic and Demographic Connectivity Studles “We endorse proposals to use population
genetic data and habitat suitability modeling to prov1de spatlally explicit inferences about
important demographic connectivity areas and movement corridors. Results could be used to
refine our understanding of habitat connectivity for such key species as desert tortoise and
Mohave ground squirrel to inform where to focus conservation and m1t1gatlon actions to
sustain or improve population connect1v1ty to enisure species persistence in light of habitat
fragmentation and climate change However “we also endorse genetic connectlvlty studies
across a broader range of species, mcludlng more common or unlisted species, to better
understand broader, ecologlcal 1mphcat10ns of ﬁagmentatmn and climate change on desert
ecosystems.

/ T U

ANAE,

e Mortality monltormg Gul\dehnes for producing credible mortality estimates of bats and
birds at wind energy facdltles in California already exist (CEC and CDFG 2007).
Importantly, mc/ntahty estithates must account for biases associated with carcass removal and
searcher. efﬁ01ency The existing Guidelines (CEC and CDFG 2007) should be modified for
1mplementat1on at other types of renewable energy developments (e.g., solar) and associated

p mgastructure within the DRECP.

\Gf} Other Environmental Monitoring

In addition-to monitoring biotic conditions and processes, we recommend that at least the
following physical conditions and processes should be systematically monitored using BACI

designs for new developments and to establish baseline conditions and changes throughout the
planning area:

e Ground water levels and impacts—e.g., to determine whether water use or hydrological
effects of developments are adversely affecting water tables and dependent resources.
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Local climate levels and impacts—e.g., to determine whether large solar arrays
local or regional climate conditions and hence ecological conditions.

Erosion and deposition effects—e.g., to determine whether developments are al
erosion/deposition processes, eolian transport and dune maintenance processes
toxins in the atmosphere or on desert vegetation and watersheds (see Section 2

6.5 Land Management Recommendations

6.5.1 Invasive Species Management

We recommend that management of exotic plants be considered as part of the ener
development process and as a strategy for partly mitigating direct native habitat de
to energy development It is likely that actlvmes assoc1ated with energy develop

mechanized equipment can distribute seeds, const:ructlon of linear comdors (e g "
lines, roads) can harbor exotics and facilitate their spread, and disturbance promot
species (Lodge et al. 2006). While mitigating for direct habitat destruction by
lands does not fully compensate for the destroyed habltat we suggest that managi
lands adjacent to energy installations (to limit any spread of exotics due to the dis
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in conservation areas be considered as part of plans for partly mltlgatmg habitat logs.

Bossard et al. (2000) summarize troublesome exotic plants of the California desert

Some

species are more harmful than others. Exotic alien annuals such as Arab grass and bromes

(Schismus sp., Bromus rubens, B. tectorum) now occupy over 60% of the biomass
central, and southern Mojave Desert regions (Brooks and Berry 2006). The exoti
highly successful, competitive; and have negative effects on native animals that rel

n the western
annuals are
on and

:]

prefer specific species of native food plants (e.g., desert tortoise, see Jennings 2002). Exotic

annual grasses such as red brome (Bromus rubens) are currently of great concern
managers because these species are highly invasive and linked to wildfires by prov
continuous fuel loads.. Fires aré not thought to have been prevalent historically in
Desert owing to discontinuous fuel loads, but have increased in extent in recent de
concurrently with expanding populations of exotic plants (Zouhar et al. 2008). Th
devastate native communities dominated by long-lived perennials such as blackbru
ramosissimay), whjch are not considered fire-adapted due to the absence of fire in
evolutlonary hlstory of the desert (Abella 2010). We suggest that an analysis of fire
(based on fuel loads and 1gmt10n probabilities) be used as a tool for prioritizing exo
management treatments, in conjunction with locations of sensitive species or comm
high conserva_tlon priority, and corridors where transport of exotic plants might be g
recommend that equal attention be paid to high- and medium-fire potential areas.
areas require treatment because of high risk; medium-potential areas can benefit fr
to avoid becoming at risk.

resource
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Little funding for research has been dedicated to developing treatment strategies for exotic plants
in southwestern hot deserts such as the Mojave. However, studies such as Allen et al. (2005)
suggest that there is potential for testing different herbicides and other ireatments for reducing
the prevalence of red brome and other exotic plants. Key factors that should be considered in
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evaluations of herbicide and other treatment strategies include whether the herbicide acts as a
pre- or post-emergent, the timing and duration required for effective treatment, and effects on the
non-target native community. Additionally, consideration should be given to post-treatment
management, as often establishing a competitive native vegetation type can reduce probabilities
of resurgence of the exotic species. Since exotic species management strategies are not well
tested in desert areas, these projects could take the form of applied projects that are conducted at
an operational scale but within a planned study design that includes untreated controls. This can
enable conclusions to be drawn about the effectiveness of candidate treatments and allow
development of strategies that may be feasible to implement over the broad scales necessary to
make a difference ecologically. , A \.‘ .

6.5.2 Restoration and Improvemrent of Habitait

\ :‘
We do not recommend considering habitat creation or ecological restoratron as full mmgatlon for
new habitat disturbances, although some habitat improvements and revegetatron actions should
be considered, in some cases, as partial mitigation for habitat destruction. Such actions might
include revegetating disturbed arcas (including by wildfires) with natlve plants within
conservation reserves. Revegetation in arid lands is expensive. and prone to failure due to
- unpredictable rainfall, and it is difficult to reestablish all features and processes of functional
ecosystems. However, a recent review of revegetatron practlces in the Mojave Desert found that
there are some examples of successful revegetation prOJects (Abella and Newton 2009).

Seeding and planting of greenhouse-grown or salvaged plants are the most common methods of
revegetation. There are advantages and dlsadvantages to both methods; for example, larger areas
can be revegetated through seeding than through planting. Associated treatments, including
protecting seeds and plants from bemg eaten, can make the difference between successful and
failed prOJects Abella and Newton (2009) complled a list of the performance of an array of
native specres m revegetatron pro;ects as well as the eﬁ'ectlveness of treatments. In addition,
along springs and water courses could greatly improve habitat value and provide an adaptation
strategy if the climate changes (Seavy et al. 2009). This is especially appropriate for renewable
energy facilities that require significant amounts of water and may further stress groundwater
supplies. Restoration. efforts should not focus solely on “cosmetic” areas such as campgrounds
or visitor centers ‘but should include meaningful areas for habitat conservation improvement
purposes \\ ‘J N
To the degree feasible, we suggest considering maintaining natural vegetation within renewable .
energy 1nsta11at10ns to maintain some habitat value, but carefully monitoring how this affects
ecological communities and covered species. The current paradigm is to bulldoze the soil and
vegetation fo establish energy sites. Assessing alternative strategies that include retaining as
much vegetation as possible would be a large improvement over clearing all vegetation. It is
possible that that some vegetation can coexist with energy installations to provide some habitat
as well as to sequester carbon. An initiative to incorporate vegetation within energy installations
should include balancing any conflicts of retaining vegetation with fire hazard, maintenance and
. performance of the energy structures, and the ability of the vegetation to grow within the energy
sites. If vegetation can co-exist within arrays, the best strategy would likely be to leave mature
plants (i.e., not bulldoze them in the first place), as opposed to trying to revegetate after the fact.
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However, it is uncertain what type of native plant species are best adapted to co-ex
energy sites, so species that can thrive with shade cast by solar structures and othet
sites may need to be identified and promoted. In addition, where energy installatig
leasing private agricultural land or private or public abandoned agricultural land, it
possible to grow crops (or restore native desert vegetation) in concert with energy
Using agricultural land for energy installations has many advantages (e.g., the land
relatively level) and is a strategy we recommend.

Monitoring should also consider whether maintaining some habitat value within re

ist with
aspects of the
ns are sited by
may be
structures.

is already
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energy developments may do more harm than good, for example by attracting’ specms mto areas

with high mortality rates. In this case, habitats within energy developments may be

e “smk

habitats” where mortality exceeds reproduction. If this effect is strong, it has potentlal to reduce

regional populations of covered species. Answers to such questions should be ans

ered early if

possible, by carefully designed BACI momtonng studies at developments that are ]Jermitted n

the near future. .
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Abstract.  The federally listed desert tortoise (Gopherus agassizii) is currently monitored
using distance sampling to estimate population densities. Distance sampling, as with many
other techniques for estimating population density, assumes that it is possible to quantify the

_proportion of animals available to be counted in any census. Because desert tortoisgs spend
much of their life in burrows, and the proportion of torioises in burrows at any time can be
extremely variable, this assumption is difficult to meet. This proportion of animals avajlable to
be counted is used as a correction factor (go) in distance sampling and has been estimated from
daily censuses of small populations of tortoises (6-12 1nd1v1duals) These censuses are costly
and produce imprecise estimates of gy due to small sample sizes. We used data on ftortoise
activity from a large (N = 150} experimental population to model activity as a function of the
biophysical attributes of the environment, but these models did not improve the precision of
estimates from the focal populations. Thus, to evaluate how much of the variance in tortoise
activity is apparently not predictable, we assessed whether activity on any particular day can
predict activity on subsequent days with essentially idemtical emvironmental conditions.
Tortoise activity was only weakly correlated on consecutive days, indicating that behavior was

evada 89074 USA

not repeatable or consistent among days with similar physical environments.

Key words:
network modeling; power analysis.

INTRODUCTION

In 1991, desert tortoise (Gopherus agassizii) popula-
tions distributed north and west of the Colorado River
were listed as “threatened” under the Endangered
Species Act of 1973 (U.S. Fish and Wildlife Service
1990). The recovery plan for this species recommended
monitoring the effectiveness of management actions by
assessing population sizes for one tortoise generation (25
years). One criterion to delist this species is to
demonstrate a statistically significant upward or stable
trend in population size over a 25-year time period (U.S.
Fish and Wildlife Service 1994).

Range-wide monitoring of population densities of
desert tortoises was tnitiated in 1996, using stratified
random transects in all 14 Desert Wildlife Management
Areas (DWMAs) contained within the six Recovery Units
(Appendix; U.S. Fish and Wildlife Service 1994, Ander-
son et al. 2001). Population- densities within DWMAs
have been calculated using “distance sampling” calcula-
tions (Anderson et al. 2001, Buckland et al. 2001) as

n 1

=" x_-
b IXw P,Xggo

(1)

where D is the estimated density of animals, » is the
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number of animals observed on tran,
length of the transect walked, and w
transect. In addition, this equation ust
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transect (detectability, P,; see Plate
availability to be encountered by
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even during the active season (Woo
1948, Nagy and Medica 1986, Bulova
only the proportion of the tortoise §
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timating gy from

observing small focal populations; and to explore the

extent to which modeling g, using

suite of environ-

mental conditions could improve estimates of gq.
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MATERIALS AND METHODS
Power analysis

. To get an estimate of the precision necessary to

satisfy the first U.S. Fish and Wildlife Service delisting
criterion we conducted a power analysis to estimate the
statistical power to detect growth in populations at
different growth rates and with different degrees of
error in the density estimates over a 25-year period.
The power analysis used computer simulations (Link
and Hatfield 1990) of population growth for popula-
tions with a constant average growth rate. Simulated
growth rates ranged from 1% to 5% annual growth in
increments of 1% (Hatfield et al. 1996), and coefficients
of variation for the density estimates ranged from 5%
to 100% in increments of 5% for each subsequent
analysis.

Populations were simulated to grow at a specified
average growth rate starting with 1000 individuals, and
a population size was generated for each time step that
was randomly modified according to a specified
coefficient of variation. Thus, a population of N,,; at
time (+ + 1} was calculated as a product of the
population one year prior {N,} multiplied by the discrete
population growth rate (A). Variation was then added to
the resulting population estimate (N;) by drawing a

number from a random-normal distribution with a.

mean of N and a specified coefficient of variation (CV):
Nip1 = N, X F(A,CV). (2)

We simulated population size over 25 years and then
regressed the resulting annual population sizes against
time. Statistical power was determined from the
proportions of 1000 simulations of population growth
with each set of population parameters (A and CV) that
were significant with an alpha of 0.05 (Hatfield et al.
1996).

Source of data for calculating go

Approximately 150 adult desert tortoises were tracked
weekly at one site near Las Vegas, Nevada, USA
{Appendix). The tortoises were located approximately
between 04:00 and 16:00, which generally bounded the
daily activity times of tortoises. These animals were
monitored over a three-year period (1997-1999) using
hand-held radiotelemetry receivers (¢.g., Telonics TR-2,
Mesa, Arizonma, USA). Radio transmitters (AVM
models G3, SB2, or SB2-RL) were attached to tortoises
in a manner similar to that described in Boarman et al.
(1998). The body of the transmitter was attached (with
epoxy) to the first costal scute, usually on the left side of
the animal, to provide the best positioning of the
antenna. The antenna was then affixed (with epoxy) to
the center of each costal scute from front to reat,
wrapping around the back of the animal and continuing
forward on the opposite side. Silicone caulk was used to
secure the antenna in the scute margins while allowing
for growth of the animals (Boarman et al. 1998). All
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tortoises were numbered with a paper tag covered with
clear epoxy, and the carapaces were notched on the
marginal scutes by creating a small groove using a
triangular file {Cagle 1939).

When tortoises were located, the date, time, and the
microhabitat of the animals were recorded. We catego-
rized the microhabitats into four general categories: in
the open, under vegetation, in a pallet (a shallow shelter
that does not completely cover the tortoise, Bulova
1994), or in a burrow. To approximate availability we
further categorized each microhabitat as above ground
(i.e., under vegetation or in the open), or below ground
(i.e., in a burrow or a pallet) and calculated the
proportion of animals above ground.

Environment

A weather station recorded environmental and
operative temperatures (7,; Bakken et al. 1985) at a
central location at the study site. Operative temperatures
represent an estimated potential body temperature if the
animals were to achieve a steady state under current
environmental conditions (Tracy 1982, Bakken et al.
1985, O’Connor et al. 2000). Operative temperatures
were measured using painted cast aluminum models of
both juvenile (carapace length [CL] = 80 mm), and adult-
sized {CL = 240 mm) tortoises placed in full sun and in
shaded microhabitats (Zimmerman et al. 1994). The
amount of solar radiation was measured using a
pyranometer (model number LI1-200SA, LI-COR, Lin-
coln, Nebraska, USA). Wind speed was measured at a
height of 1 m from the surface with a cup anemometer
{model number 03101, Campbell Scientific, Logan,
Utah, USA). Air temperatures were measured at 10,
20, and 40 cm above the ground with shielded thermo-
couples {Christian and Tracy 1985). Soil temperatures
were measured at the substratum surface, and at 10, 20,
and 70 cm below the surface. All thermocouples were
24.gauge type k (Omega Engineering, Stamford, Con-
necticut, USA). Data were recorded using a CR-10X
datalogger with an AM416 multiplexer (Campbeil
Scientific, Logan, Utah, USA). )

Average and variance of gg with sample size

We wanted to determine the possible error in the
estimates of the proportion of tortoises above ground
and available to be censused as a function of sample size.
To do this we used the microhabitat locations that we
categorized as above or below ground for 376 observa-
tions of ~120 tortoises from 24 May 1999 to 18 June
1999. Animals that were found either in the open or
under vegetation were classified as above ground, and
animals that were in a burrow or a pallet were classified
as below ground. Samples of these 376 observations
ranging from 3 to 150 observations were drawn
randomly, and the average and standard deviation of
the locations were calculated. This was repeated with
100 random draws (with replacement) of observations at
each sample size.
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TasLe 1. Sensitivity analyses of the input variables to the
results of the Artificial Neural Network model.

Inputs to model Influence on g

Maximum of large T, in shade 0.027
Maximum of surface temp. in shade 0.020
Average of large T, in sun 0.021
Average of T, (20 cm) in shade 0.017
Maximum of small 7, model in sun 0.016
Average of small 7. model in sun 0.014
Average soil temp. (—30 cm) in sun 0.013
Minimum of small 7, model in shade 0.013
Average of large T, model in shade 0.009
Average of soil temp. (—10 cm) in sun 0.007
Average of small T, model in shade 0.006
Average soil temp. (—70 c¢m) in sun 0.005
Minimum of small T, model in sun 0.005
Maximum of large T, model in sun 0.003
Maximum of surface temp. in sun 0.002
Average of T, (40 cm) in sun 0.002
Average of wind speed (m/s) 0.001
Average of T, (40 cm) in shade 0.001

Notes: Air and soil temperatures are expressed in centimeters
above or below the surface. The sensitivity analysis was
performed by running the model with each input value set at
one standard deviation above and below its mean, and
measuring how much the output varied. The influence on the
predicted proportion of animals active (gp) is the standard
deviation of each output divided by the standard deviation of
each input. Operative temperature is represented by 7T, and air
temperature is represented by T,

We fitted a power function to the curve created by the
standard deviations of the measurements (y =
0.5479x7%%™y  and the first derivative of the fitted
function (dy/dx =—0.3111x~"**"®) indicated the number
of samples at which relatively little change occurred in
the reduction of the standard deviation as sample sizes
increased.

Model Of Eo

We used an Artificial Neural Network (ANN) to
model daily tortoise activity (g,) as a function of 18 site-

specific environmental variables recorded by the weather

station. The environmental variables that we used as
inputs included: daily values of maximum solar radia-
tion, rainfall, average wind speed, and minimum,
maximum, and average temperatures of air, soil, and
operative temperature (7,) models (Bakken et al. 1985).
The model was constructed from 334 days of input using
65% of the data for training, 25% for cross-validation,
and 10% for testing the network. Specifically, the neural
network was a back-propagating network consisting of
one hidden layer of four processing elements and one
hidden layer, using Tan-h transfer functions, with a
momentum-learning-rate of 0.7 per epoch (Principe et
al. 2000). We used weight decay to allow model inputs to
drop out of the model when they did not contribute to
the prediction of gy. The network was constructed using
NeuroSolutions for Excel (Version 4.2, Neuro Dimen-
sion, Gainesville, Florida, USA). This software normal-
ized inputs prior to running the model.

population on similar days.
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The relative influence of different inputs to the model
was quantified by sensitivity analyses|of each variable on
the predicted outcome (Table 1). The sensitivity analysis
consisted of running the model with each normalized
input value set at one standard deviation above and
below its mean, and measuring how much the output
varied. The standard deviation of each output was then
divided by the standard deviation of|each input.

Repeatability of g

To assess the repeatability of tortpise activity across
time, we chose consecutive pairs of days from three
years of observations with the
difference between the maximum operative temperature
of the first and second day was mot >5°C. The
proportions of tortoises active on the first and second
days were then regressed against one another to indicate
the repeatability of percentage activity for the tortoise

REesuLts
Power analysis

Cocfficients of variation of >129% around a growlh
rate of 1% per year would not allow enough statistical
power (i.c., 0.8} to detect the trend over a 25-year period
(Fig. 1}. To achieve similar power for 2%, 3%, 4%, and
5% annual growth rates the coefficients of variation of
the population estimate would need [to be less than or
equal to ~ 25%, 35%, 45%, and 55%, respectively.

Microhabitat use

The proportions of animals that were found in
underground microhabitats (pallets and burrows) during
the part of the day when tortoises are active over the
three-year study period ranged from 60% to 75%
(Fig. 2). In addition, the numbers of animals found in
different microhabitats differed among years (x° = 324.3,
df =6, P < 0.0001). Tortoises used burrows much more
than the other three microhabitats (Fig. 2).

1.0
0.9
0.84
0.6
0.4
03
024
014 e
0

Power to detect growth

0 20 40 80 80
Coefiicient of variation

Fic. 1. Power to detect different| growth trends in
annualized population growth rates as| a function of the
coefficient of variation of the density estimates. Curves
represent the power to detect different population growth rates

from 1% to 5% growth.




582

~ The proportion of animals active varied annually,
seasonally, weekly, and daily (Fig. 3). For example, high
levels of spring activity in April and May of 1998 were
not as great in either 1997 or 1999. The period of activity
in the fall of 1997 (roughly October), was qualitatively
higher than that seen in either of the other two years. The
variation in daily activity was not consistent throughout
the season, or among years. For example, the variation in
the proportion of animals active during spring in 1997
was greater than that for 1998. In all years, tortoises were
generally more active during the morning hours.

Average and variance of gy with sample size

Sample size had a large influence on the precision of
the estimates of gg. With a sample size of 100, the
proportion of animals active was very similar to the
average of the population of 150 tortoises. However, as
would be expected, the variance of the estimates was
greater for smaller sample sizes. The reduction in the
variance of the estimates of activity was not linearly
related to the number of samples. A power function was
fitted to the curve created by the standard deviations of
the means with an explained variance of 97%. The rate of
change of standard deviation (where the first derivative
of the power function fit to the standard deviations
approached 0} indicates that with at least 20-30 animals
the variance in the estimate of g, became nearly a
constant at a low value. The sample size required to
achieve a coefficient of variation in the estimate of g (let
alone other sources of variation implicit in the sampling
“technique)} of <12% (see previous power analysis) was
~95 animals. This implies that focal populations may
never be of sufficient size to estimate g, precisely.

Neural network model

The neural network model of torteise activity yielded
a significantly correlated estimate of modeled go and
measured g (F 52 = 58.3, P < 0.0001), but explained
only 42% of the variance in go. This level of explained
variance corresponded to a CV of ~57% (by taking the
RMSE/mean of the response variable), which would
occlude trends in growth rates of >5% per year. The
input variables to the model to which the outputs were
most responsive included the maximum daily tempera-
ture of the large 7. model, the surface temperature in a

shaded microhabitat, and the daily average of the large

T, model in the sunny microhabitat (Table 1).

Repeatability

Activity of tortoises on consecutive days with similar
climate was significantly correlated. However, this
correlation explained only 29% of the variance (¢ =
0.54) indicating that behavior may not be repeatable at
the population level.

Discusston

The foremost criterion for desert tortoise populations
to be delisted requires that there be a statistically
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Fig. 2. Percentage of observations of ~150 free-ranging
desert tortoises in three field seasons during the daytime hours
at Bird Spring Valley, in southern Nevada. Tortoises were
categorized as (i) in a burrow, (2) in a pallet, (3) under
vegetation, or (4} in the open.

significant upward or level trend in population size over
a 25-year period (U.S. Fish and Wildlife Service 1994).
The maximum reasonable population growth rate for
tortoise populations has been estimated to be ~1% per
year under ideal reproductive conditions (U.S. Fish and
Wildlife Service 1994), albeit population declines can
occur at rates up to 30% in a single year (Longshore et
al. 2003). Our power analysis indicated that to detect a
trend over a 25-year time period with a 1% annual
growth rate, the coefficient of wvariation about the
density estimates would have to be 12% or less.

Current estimates of population density from range-
wide transect sampling for desert tortoises for the years
2001 through 2003 have coefficients of variation that
range from 9.5% to 56.2%, depending on the year and
area sampled (U.S. Fish and Wildlife Service 2006).
With this magnitude of variation, tortoise populations
would have to increase at rates of at least 4% per year to
detect an upward trend in a 25-year period with
sufficient power (Cohen 1988). With such low potential
growth rates and the high variance in population density
estimates reported from the range-wide monitoring
program, this criterion may be intractable.

Another important result from this analysis is that it
applies not only to the detection of increasing trends,
but also decreasing ones. Thus, tortoise populations
could decline at a rate of up to 4% per year, and that
trend would still not be distinguishable from popula-
tions with no statistical trend at all. Clearly more precise
density estimates are necessary to make sound decisions
regarding the recovery and conservation of this species,
as the error present in the current sampling method is
exceedingly high (Gerrodette 1987, Taylor and Gerro-
dette 1993, Freilich et al. 2005).

The difficulties of sampling desert tortoises for
population densities largely result from the fossorial
habits of the species (Freilich et al. 2000). Tortoises
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Proportion of tortoises active

Hour of day

Lo

Mar M'ay

Aug Oct Dec

Fic. 3. The proportion of animals active {or each hour of the day calculated from daily tracking of 150 tortoises at Bird Spring
Valley, Nevada. The proportion of tortoises active is denoted by the darkness of the color, where gray colors indicate low levels of
activity, and black denotes high levels of activity. The white background indicates times when animals were not sampled by

radiotelemetry.

spend much of the year in underground burrows (Figs. 1
and 3; Woodbury and Hardy 1948, Nagy and Medica
1986, Bulova 1994), and the patterns of tortoise activity
vary annually, seasonally, and daily (Fig. 3; Duda et al.
1999, Freilich et al. 2000, Anderson et al. 2001), yet none
of this variance is accounted for in estimates of go for
- population density estimates of tortoises. This ‘is

critically important because an improperly calculated
£o will impart significant error to density estimates. Both
of the modifiers to the density estimation equation (P,
and gq) are influenced by tortoise| activity and the
mechanisms determining patterns of activity (Eq. 1).
The precision of the detectability estimate (P,} calculat-
ed by distance sampling is largely influenced by the
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PLate 1.

numbers of animals encountered on transects. A sample
must include at least 60-80 animals to estimate P, with
adequate precision using distance sampling (Buckland et
al. 2001). To achieve sample sizes of 60-80 desert
tortoises the established monitoring protocols have
included animals found on the surface, as well as those
in burrows. However, the animals in burrows are
currently treated in the same way statistically as animals
on the surface. Specifically, the probability of detecting
burrows as a function of distance from the line, and the
detectability of tortoises in those burrows have not been
evaluated, but are assumed to be the same as detecting
an animal on the surface. Additionally, estimates of the
proportion of animals above ground (which should
equal gy in the strictest sense) arc influenced by the
sample size of focal populations, and by the times of
year that tortoises are sampled (Fig. 3).

In some years there may be so few tortecises active
that the number of animals encountered on transects
will be low, and thus the precision of the estimate of P,
will be low (e.g., Fig. 3, 1999). In other years, there
may be high variability in the proportion of animals
active as a function of the week of the year or time of
day during the sampling period {e.g., Fig. 3, spring of
1997). These mechanisms create an inherent lack of
precision in the estimation of the availability of animals
to be sampled, and this error will be incorporated into
the estimates of tortoise density in unknown magni-
tudes.

A desert tortoise that covered itsell with sand seeking shade under a shrub. Photo credit; K, Nussear.

Focal observations of 8-10 tortoises per site have
been used to infer g, during the sampling period. If focal
populations are used, the number of animals included in
the sample is important to the precision and accuracy of
the go estimate. Monte Carlo simulations of g
measured from a population tracked by radiotelemetry
of ~150 animals indicate that the sampling error
associated with samples of 8-12 animals (the number
of focal animals used in many of the focal sites) may
lead to errors in the estimation of gy as high as 50%.
Additionally, even if the focal populations are increased
to 20 or 30 animals, the variance in the estimates of g,
resulting from “snapshot” monitoring of focal animals
remains as high as 25% (in this analysis). Indeed, a
population of ~100 tortoises would be required to
achieve a coefficient of variation for g, alone that was
12%. Thus, precise estimates of gy may require large
focal groups that would be prohibitively costly, and may
not reduce the error in the estimation of g, sufficiently
to increase the precision of annual density estimates to
acceptable levels.

We modeled the proportions of animals aclive on a
given day as a function of several environmental
variables related to the biophysical environment of
desert tortoises using an Artificial Neural Network as
one possible approach to create a more cost effective
and precise means of estimating go. Several other
factors, such as forage availability, are likely to be
important to quantifying tortoise activity; however the
biophysical parameters that we included are likely to




March 2007

define the thermal environment, which has been
demonstrated to influence activity strongly (Zimmerman
et al. 1994, Hillard 1996). This model had a high level of
variance around the mean predictions. In fact, the
amount of variation explained by our model is reughly
equivalent to that expected using small focal popula-
tions to estimate gy. Thus, our initial model does not
create an improvement over using focal animals to
estimate g.

To test the precision with which it is possible to model
go, we examined the repeatability of population level
activity estimates, under similar environmental condi-
tions by analyzing the proportion of tortoises that were
active on consecutive days. Despite similar environmen-
tal conditions, the proportion of tortoises active on
consecutive days was only weakly correlated. This
indicates that the behavior of tortoises is not especially
predictable based upon environmental variables alone.
This may place limitations on our ability ever to model
tortoise activity at the population level.

While our cxample highlights an approach to
modeling activity as a surrogate for availability of desert
tortoises, there are many animals that frequently have a
reduced availability or observability (i.e., g(0) < 1) to
sampling efforts. Examples in the literature include
those from a variety of species, including cetaceans
{Skaug et al. 2004), birds (Hone and Short 1988), large
herding herbivores (Jachmann 2002), kangaroos (Pople
et al. 1998), sea turtles (Gomez de Segura ct al. 2006),
lizards, and snakes (Rodda and Campbell 2002). For
animals typically censused using areal surveys this is an
especially relevant topic. Frequently, efforts to estimate
availability/visibility involve modeling aspects of the
animal’s behavior; such as surfacing intervals in whales
and sea turtles (Skaug et al. 2004, Gomez de Segura et
al. 2006); differences in coloration of individuals, or herd
behavior due to daily or seasonal differences in
temperature, and detectability in large mammals (Bay-
liss and Giles 1985, Hill et al. 1985, Jachmann 2002).
Our approach stems from examining the behavior of the
population as a function of key environmental drivers of
behavior (Zimmerman et al. 1994).

We think the need for modeling approaches extends
beyond studies using transect methods to survey for an
organism. For example, prior to 1999, survey efforts
for desert tortoises consisted of a score of permanent
study plots located throughout the Mojave that were
surveyed, and densities were estimated using mark-—
recapture techniques. These surveys took place using a
30-day marking phase, and a 30-day recapture phase
(Berry 1986). Over a 60-day time period, tortoise
behavior, and the resulting availability of these animals
is likely to change. Seasonal changes in behavior will
influence the precision of the density estimates as a
smaller proportion of the population is available for
sampling (Williams et al. 2001), and could also violate
the equal catchability assumptions of capture-recapture
analysis if there' are seasonal differences in activity
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‘to estimate population parameters.

among different members of the
genders or size classes).
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population (e.g.,

We think that understanding the effects that behavior
and the resulting observability of an animal is important
to the methods that we use to estimate their population

sizes or densities. This is an importan

{ factor to consider

when designing and implementing survey studies, and
this importance extends beyond studies that use distance
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1. Introduction

I am a professional archaeologist. I received a Ph.D. in Anthropology

, with a

specialization in Archaeology, from the University of California, Los Angeles, in
1982. I have been previously employed as Chief Archaeologist at UCLA: have

served as US Representative and on the Council of Directors for the ]
Council of Monuments and Sites ICOMOS); and was appointed as Pj

nternational
rehistoric

Archaeologist to the State of California, Historical Resources Commission (1986-7).

In 2001 I received the Thomas F. King Award for Excellence in Culty
Management from the Society for California Archaeology. I have proy
resources consulting services for CEQA and NEPA applications for ov
My professional publications include over 100 articles and book chapt

ral Resource

ided cultural

rer 30 years.

ers, and

seventeen books and monographs, and I fully meet the Secretary of the Interior’s

Standards and Guidelines for Professional Qualifications as a Princip

al Investigator

for archaeological projects (see 36 CFR Part 61). I am also an Adjunct Professor at

the School of Geographical Sciences at Arizona State University, Tem
serve on doctoral dissertation committees for geomorphology students

The California Unions for Reliable Energy (CURE) retained my firm,
Affiliates, Inc., to review Scenario 6 (docketed on 8 September 2010) 4
5.5 (docketed on 8 and 10 September 2010), pursuant to the Committe
September 3, 2010 Order, for the Calico Solar Project (Calico or Proje
prepare expert testimony regarding the potential adverse impacts to ¢
resources that will result from Project development of these alternatiy

In the following, I demonstrate that both proposed Scenarios 5.5 and

ipe, where 1
5.

ASM

ind Scenario
pe’s

ct), and to
rultural

ves.

5 have the

potential to adversely impact over 100 archaeological sites, the significance of which

has not yet been determined; that the CEC Staff and Applicant have ¢

fail to consider whether Unique cultural resources are present within
despite this requirement in CEQA; that the CEC Staff and Applicant

rontinued to
the Project,
have failed to

consider the possibility that Native American sacred sites may be present within
either Project scenario; and that the CEC’s proposed Conditions of Certification do
not conform to standard archaeological practice, defy archaeological logic, and fail to
comply with CEQA.
II. Neither Scenario 5.5 or 6 Will Significantly Reduce ImpaJcts to
Cultural Resources

According to the declaration of Rachael Nixon, Senior Archaeological Project
Manager on behalf of Calico Solar, dated 13 September 2010, the changes resulting
from either Scenario 5.5, or Scenario 6 will result in the avoidance of only four
archaeological sites (p. 2). In both cases, over 100 archeological sites will still fall
within the Project Area of Potential Effects (APE). That is, proposed Scenarios 5.5
and 6 each represent an insignificant reduction in the adverse impacts to cultural
resources that will accrue as a result of the Project.
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In my previous testimony (Exhibit 441), I demonstrated that the Applicant:

(1) failed to identify the potential adverse impacts to cultural resources that will
result from the Project; (2) failed to follow standard archaeological practice for
CEQA compliance and implementation; and (3) failed to consider “Unique” cultural
resources, as defined in CEQA (see PRC 21083.2; see below). I note further that the
July 2010 CEC Staff Assessment of Cultural Resources and Native American
Values (Exhibit 309) (“Staff Assessment”) concurred with my first two points. For
example, Staff stated that:

“the data on which the applicant’s and the BLM’s conclusions are based are
not adequate to definitively draw conclusions regarding resource eligibility”
(p. C.2-1).

Staff further observed that “additional investigation is warranted in order to
more definitively draw conclusions regarding archaeological site significance”
(p- C.2-91).

The California State Historic Preservation Officer (SHPO) confirmed these two
conclusions, stating that:

“it has not been fully demonstrated that the sites in question do not include a
subsurface archaeological component which might change [the Applicant’s
and BLM’s] eligibility determinations” (25 August 2010 letter from M. Wayne
Donaldson, SHPO, to Roxie C. Trost, BLM, Exhibit 311).

Proposed Scenarios 5.5 and 6 will result in the potential destruction of over 100
archaeological sites whose significance has not yet been established, despite the fact
that, as CEC Staff have observed, “The lack of site testing, as in this case, is an
exception to this common practice” (Staff Assessment, p. C.2-96). It is my
professional opinion that the CEC Staff have not conducted the analysis necessary
to determine the significance of impacts to cultural rescurces that will be impacted
by Project development. Moreover, it is inconsistent with current archeological
practice to defer this analysis until after Project approval. The proposals of
scenarios 5.5 and 6 do nothing to change that fact.

IIl. Failure to Consider Unique Cultural Resources

It is necessary to re-iterate that the Staff Assessment and the Applicant’s Technical
Report (R.A. Nixon, 2010, Class III Cultural Resources Technical Report for the
Calico Solar Project, San Bernardino County, California, pp. 5-45-159, 5-383-95)
(*Technical Report”) have failed to consider the potential impact of the Project on
Unique cultural resources, as required by CEQA (PRC 21083.2). This failure is
particularly grievous, in light of the probability that such Unique resources are
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present within the Project APE, regardless of the recently proposed n
development Scenarios.

With respect to adverse impacts to cultural resources, the CEQA Gui
clearly that:

“If an archaeological site does not meet the criteria defined in s
[i.e., CRHR eligibility], but does meet the definition of a unique
resource in Section 21083.2 of the Public Resources Code, the s
treated in accordance with the provisions of section 21083.2. T
cost limitations described in Public Resources Code Section 21(
not apply to surveys and site evaluation activities intended to ¢
whether the project location contains unique archaeological res
(CEQA Guidelines 15064.5 (c) (3)).

As demonstrated in my 16 August 2010 rebuttal testimony (Exhibit 4
substantial and credible evidence that Unique cultural resources may
within the Project APE. Unique resources are defined in CEQA as thc
beyond just contributing to general archaeoclogical knowledge, have st
particular qualities, such as being the oldest of a particular site type,
contain information that is needed to answer important scientific que
demonstrably of widespread public interest. Perhaps the most import
question, that is of fundamental archaeological concern and widespre
Interest, is the first peopling of the Americas: when did humans first
America? This question is directly relevant to the potential significan
archaeological sites within the Calico Project, because the archaeologi
this immediate area, including the kinds of sites identified within the
APE—regardless of development Scenario—have figured importantly
research and debate about this problem.

In light of the failure of the CEC Staff Assessment and Applicant Tecl
to comply with CEQA and consider whether Unique cultural resource:
within the Project, included in the latest proposed Conditions of Certil
obliged to re-iterate and expand upon my earlier statements that then
to suggest that the Calico Project as redesigned in Scenario 5.5 and 6
potential to adversely impact Unique resources; specifically, sites rele
first peopling of the Americas problem. Close to a century of Mojave I
research has been conducted to address this question, which remains

heavily debated, and sometimes very controversial—signaling the fact
topic requiring additional study. Importantly, surface archaeological ¢
those within the Project APE have provided an important source of da
research. The history of archaeological investigations on this topic is i

leW

delines state

subdivision (a)
> archeological

ite shall be
he time and

183.2 (c-f) do
letermine

ources”

41), there is

- be present

)se that,

vecial and

or that

stions that are
tant such

ad popular
arrive in North
ice of the

cal record of
Project

in the

1nical Report
5 are present
fication, I am
e 18 evidence
has the

vant to the
Desert
unanswered,
that thisis a
sites like

ta for this
arge (although

effectively ignored in the site significance recommendations made in both the

Applicant’s Technical Report and the CEC Staff Assessment). A brief
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the studies that have been conducted on Mojave Desert surface archaeological sites
includes:

E.W.C. Campbell, et al., 1937, The Archaeology of Pleistocene Lake Mohave.
Southwest Museum Papers 11. Los Angeles, California: Southwest Museum.
E.L. Davis, et al., 1969, The Western Lithic Co-Tradition. San Diego Museum
Papers 6, San Diego.

P.J. Wilke and A. B. Schroth, 1989, Lithic Raw Material Prospects in the
Mojave Desert, California, Journal of Californta and Great Basin
Anthropology 11:146-174.

D.B. Bamforth, 1990, Settlement, Raw Material, and Lithic Procurement in
the Central Mojave Desert, Journal of Anthropological Archaeology, vol. 9,
pp. 70-104.

D.B. Bamforth, 1992, Quarries in Context: A Regional Perspective on Lithic
Procurement, in Stone Tool Procurement, Production and Distribution in
California Prehistory, pp. 131-150. J. E. Arnold, ed. Perspectives in
California Archaeoclogy, No. 2. University of California, Los Angeles: Institute
of Archaeology.

- Research on Mojave Desert surface archaeological sites has been aided by recent
technical advances in the scientific dating of surface artifacts and rock features,
making the study of surface sites all the more scientifically important. These again
were effectively overlooked or ignored in the Applicant’s Technical Report and the
CEC Staff Assessment. Some of these latest relevant advances, and demonstrations
of their international applicability and utility, have been published in the following
scientific papers:

T. Liu and R.I. Dorn, 1996, Understanding the Spatial Variability of
Environmental Change in Drylands with Rock Varnish Microlaminations.
Annals of the Association of American Geographers 86:187-212.

M. Cremaschi, 1996, The rock varnish in the Messak Sattafet (Fezzan,

Libyan Sahara): age, archaeological context, and paleoenvironmental
implication. Geoarchaeology 11:393-421. '

R.I. Dorn, 1998, Rock Coatings. Arﬁsterdam, Elsevier.

B. Zhou, et al., 2000, Rock varnish microlaminations from northern
Tianshan, Xinjiang and their paleoclimatic implications. Chinese Science
Bulletin 45:372-376.

T. Liu, 2003, Blind testing of rock varnish microstratigraphy as a
chronometric indicator: results on late Quaternary lava flows in the Mojave
Desert, California. Geology 53:209-234.

R.I. Dorn, 2007, Rock varnish. In Geochemical Sediments and Landscapes,
edited by D.J. Nash and S.J. McLaren, pp. 246-297. London, Blackwell.
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T. Liu, 2008, Rock varnish microlamination dating of late Quaternary

features in the drylands of western USA. Geomorphology 93: 501-523.

T. Liu, 2008, Rock varnish evidence for latest Pleistocene millennial-scale wet

events in the drylands of western United States. Geology 36: 403-406.

A. Zerboni, 2008, Holocene rock varnish on the Messak plateau (Libyan

Sahara): Chronology of weathering processes. Geomorphology (2008), doi:

10.1016/geomorph.2008.06.010.

Environments 2nd Edition, ed. A.J. Parsons and A.D. Abraha
chapter 7, pages 153-186.

R.I. Dorn, 2009, Desert rock coatings. In Geomorphology of Desert

8, Springer,

,As this partial list demonstrates, a large body of international research has been

completed that provides the means for scientifically dating surface sit
petroglyphs, and rock features. Some of the archaeological papers tha
these technical advances in the Mojave Desert, in order to address th
the first peopling of the Americas, include the following:

Rock Varnish on Mojave Artifacts and Landforms, Science 231

D.B. Bamforth and R.I. Dorn, 1988, On the Nature and Antiqu
Manix Lake Lithic Industry, Journal of California and Great B
Anthropology 10:209-226.

R.I. Dorn et al., 1992, New Approach to the Radiocarbon Datmg
Varnish, with Examples from Drylands, Annals of the Associati
American Geographers 82:136-151.

D.S. Whitley and R.I. Dorn, 1993, New Perspectwes on the Clow
Clovis Controversy, American Antiquity 58:626-647.

N. Cerveny, et al., 2006, A New Strategy for Analyzing the Chr
Constructed Rock Features in Deserts, Geoarchaeology 21(3):28

D.S. Whitley, et al., 2007, High-Stand Shoreline Survey of the (
Canyon Sub-Basin of Searles Lake, Inyo County, California. In
Honoring the Contributions of California Archaeologist Jay von
R.L. Kaldenberg, pp. 209-224. Ridgecrest: Maturango Museum
20.

Coast Archaeological Society Quarterly 43:135-157.

It is important to emphasize that these publications include articles ix
international refereed journals, such as Science and American Antiqui
that studies of Mojave Desert surface sites, artifacts and rock features
published in major international journals demonstrates the potential s
importance of surface sites. The fact that these same sites have been

es, artifacts,
t have applied

b question of

R.I. Dorn, et al., 1986, Cation-Ratio and Accelerator Radiocarbon Dating of
1830-833.

ity of the
asin

r of Rock

on of
vis vs. Pre-

pmometry of
1-303.

Christmas
A Festschrift

Werlhof, ed.
Publication

D.S. Whitley and R.I. Dorn, 2010, The Coso Petroglyph Chronology, Pacific

1 major
ty. The fact
have been

scientific
studied to

address the first peopling of the Americas problem illustrates the point that
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equivalent sites within the Project APE likely represent Unique cultural resources,
as defined by CEQA.

Neither Scenario 5.5 nor 6 complies with the CEQA requirement to consider Unique
cultural resources. Adoption of either of these Scenarios will still result in a project
that fails to comply with CEQA.

IV. Failure to Consider Potential Native American Sacred Sites

The Applicant and CEC Staff apparently only considered the possibility that sites
within the Project APE might be eligible under a single CRHP criterion, #4, or
research importance (equivalent to NHPA criterion D). But the cultural resources
technical report describes the presence of two resources, CA-SBR-13093/H and
-1908/H, which may be Native American sacred sites (see R.A. Nixon, 2010, Class |
I11 Cultural Resources Technical Report for the Calico Solar Project, San
Bernardino County, California, pp. 5-45-159, 5-383-95).

The four sites that will fall outside of the Project APE under proposed Scenarios 5.5
and 6 have not been publicly identified. It is not yet clear, accordingly, whether CA-
SBR-13093/H and/or -1908/H will or will not be included within the Project under
either scenario. We assume, in the following, that one or both are still within the
proposed APE, regardless of development scenario. The information provided below
describes the data supporting the conclusion that these two sites likely represent
Native American ritual locales, and that the proposed treatment of these sites is
inappropriate. This represents evidence that was overlooked or ignored in the
Applicant Technical Report and CEC Staff Assessment, and further emphasizes
their failure to adequately identify and evaluate the potential adverse impacts of
the Project to cultural resources.

Both sites CA-SBR-13093/H and -1908/H contain large quantities of archaeological
features described as ‘rock clusters.” Features of this type are relatively rare in the
Mojave Desert archaeological record, and are especially rare in the numbers present
within the Project area (almost 500 at CA-SBR-1908/H alone). The Applicant has
recommended that the rock features at these two sites are CRHP eligible,
apparently due to their research value, but that the associated surface artifacts—
that is, the stone artifacts found in and around these features—are recommended as
not eligible (R.A. Nixon, 2010, Class III Cultural Resources Technical Report for the
Calico Solar Project, San Bernardino County, California, p. 7-12). The apparent
basis for these conclusions are the inferences that the associated artifacts are
believed to have resulted from stone tool manufacturing activities, whereas the rock
cluster features are assumed to have been the product of some other, as yet
unidentified, activity. Regardless of assumptions, the Applicant’s conclusion is that
no adverse impacts to cultural resources will occur if the rock features are
preserved, even if the artifacts assoctated with them are destroyed by grading and
construction.
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The Applicant’s opinion that archaeological features on a site are sigi

whereas their associated artifacts have no scientific value is an extrem
unprecedented, position that contradicts the central importance of arc

context and site integrity—for both research and cultural resource m:
concerns. As stated in the Handbook of Archaeological Methods (edit|
Maschner and C. Chippindale, 2005, AltaMira Press, Lanham, MD),
universal professional opinion and practice, for example:

“The central point here is that an artifact or feature excavated
partly in relation to other finds from the same or related conte;

The Applicant’s position that a site’s artifacts can be ignored and dest
they putatively have no research value, whereas the same site’s featu
preserved, and that such a treatment will not result in significant adx
to cultural resources, defies the most fundamental archaeological prir

But there are additional problems with the proposal that the features
will be preserved whereas the associated artifacts may be destroyed.

first, reflects an additional failure to adequately evaluate the sites wi
Project APE. As the Secretary of the Interior’s Standards and Guidel
Archeology and Historic Preservation (48 FR 44716, 1983) state clearl,

“Decisions about the identification, evaluation, registration and
historic properties are most reliably made when the relationshi
properties to other similar properties is understood. Informatio
historic properties representing aspects of history, architecture
engineering and culture must be collected and organized to defj
relationships. This organizational framework is called a "histor|

_context."...The development of historic contexts is the foundatig
decisions about identification, evaluation, registration and trea
historic properties.”

No such historical context was developed in order to adequately evalu
archaeological sites in question, for example by comparing the sites to

nificant

e, if not
haeological
anagement

ed by H.D.G.
reflecting near-

has meaning
xts” (p. 648).

iroyed, because
res can be
yerse umpacts
iciples.

on these sites
This position,
thin the

ines for

y:

| treatment of
ﬁ of individual
about
archeology,
ne these

i

n for

tment of

ate the two
the other

known examples of similar sites in the Mojave Desert, or to the existing literature

on the origin and meaning of the kinds of features that these sites con

The result is that data supporting the likelihood that these sites are N

American sacred places, second, was overlooked or ignored by the App

tain.

Jative
licant and the

CEC Staff. Recent ethnographic and archaeological research throughout the far
western United States, in fact, has shown that rock features of the type found on
these two Project sites were sometimes created during ritual activities. For

example, documentation of the religious origin of stone piles and align

northern California and the Columbia Plateau, similar to the features
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sites within the Project, has been provided in numerous ethnographlc and
archaeological studies, including: :

W.W. Caldwell and R.L. Carlson, 1954, Further documentation of “Stone

Piling” during the Plateau Vision Quest. American Anthropologist 56, 441-

4432,

J. Miller, 1983, Basin Religion and Theology: A Comparative Study of Power
(Puha). Journal of California and Great Basin Anthropology 5:66-86.

J.L. Chartkoff, 1983, A Rock Feature Complex from Northwestern California.
American Antiquity 48, 745-760.

T. Buckley, 1986, Lexical Transcription and Archaeological Interpretation: “A

Rock Feature Complex from Northwestern California.” American Antiquity
51, 617-618.

Ethnographic documentation of the ritual creation and use of cairns, alignments
and rock circles has also been provided in the following studies for Numic-speaking
peoples—which include Southern Paiute-speakers who were one of the Native
American tribal groups that used the Project area:

R.W. Stoffle, et al., 2004, Puha Flows From It: The Cultural Landscape Study
of the Spring Mountains. University of Arizona, BARA report.

M. Buttram, 2006, Puha Path: Tippipah Spring to Scrugham Peak. Paper
presented at the Great Basin Anthropological Conference, Las Vegas.

M.N. Zedeno, et al., 2006, From Red Springs to Cane Springs: Landscapes of
Movement Along the Great Belted Range. University of Arizona, BARA report.
K.J Carroll, 2007, Place, Performance and Social Memory in the 1890s Ghost
Dance. Ph.D. Dissertation, Department of Anthropology, University of
Arizona, Tucson. _

K. La Pierre, 2010, A Preliminary Report of a Rock Feature Complex on the
East Side of Searles Lake (CA-SBR-12134/H), Western Mojave Desert, San
Bernardino County, California. Pacific Coast Archaeologwal Society
Quarterly 43:84-100.

Furthermore, ethnographic studies have documented the fact that, within the
context of sacred sites, seemingly mundane stone tools (including lithic debitage,
the by-product of tool manufacture), were left as ritual offerings. Again considering
only Paiute and Shoshone-speaking tribes, these studies include:

C.R. Brooks, et al., 1979 A Land Use History of Coso Hot Springs, Inyo
County, California. NWC Administrative Publication 200, China Lake Naval
Air Weapons Station, Ridgecrest.
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o L. Loendorf, 1993, Rock Art and Water Ghost Woman on the Wind River,
Wyoming. Paper delivered at International Shamanism and Rock Art
Conference, Witt Museum, San Antonio, Texas.

e R.W. Stoffle, et al. 2005, Yanawani: Paiute Places and Landscapes in the
Arizona Strip. University of Arizona, BARA report.

The BLM 8110 Manual, Identifying and Evaluating Cultural Resources (December
2004), explicitly acknowledges this circumstance, stating that seemingly mundane
artifacts instead may have had sacred uses, and requiring that such 41 possibility be
considered during the eligibility evaluation process:

“Properties used for traditional religious purposes by Native Americans may
be found eligible for the National Register. The eligibility exclusion
pertaining to religious properties is not intended to exclude traditional
cultural properties merely because they have religious uses, as|traditional
cultures often do not distinguish between what is secular and what is sacred”
(8110.32F1; emphasis added).

As this archaeological guidance indicates, the inference that mundan¢ economic
activities (such as tool production) and its resulting artifacts can always be
distinguished or separated from ritual activities is often incorrect with respect to
traditional, non-western cultures, where sacred and secular activities overlap.

Perhaps most importantly, recent Mojave Desert archaeological studies—again,
overlooked by the Applicant Technical Report and CEC Staff Assessment—have
documented, dated and analyzed the kinds of rock features found on these two

Project sites. These studies include:

» N. Cerveny, et al., 2006, A New Strategy for Analyzing the Chronometry of
Constructed Rock Features in Deserts, Geoarchaeology 21(3):281-303.

e D.S. Whitley, et al.,, 2007, High-Stand Shoreline Survey of the Christmas
Canyon Sub-Basin of Searles Lake, Inyo County, California. In A Festschrift
Honoring the Contributions of California Archaeologist Jay von Werlhof, ed.
R.L. Kaldenberg, pp. 209-224. Ridgecrest: Maturango Muse Publication
20.

e K. La Pierre, 2010, A Preliminary Report of a Rock Feature Complex on the
East Side of Searles Lake (CA-SBR-12134/H), Western Mojave Desert, San
Bernardino County, California. Pacific Coast Archaeological Society
Quarterly 43:84-100.

e K. La Pierre, 2010, Rock Alignments, Cairns, and Artifact Caches at the
Mirror Point Site (CA-SBR-12134/H), East Searles Lake in the Western
Mojave Desert, San Bernardino County, California. Paper presented at the
Society for California Archaeology meetings, Riverside.
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The last author has conducted detailed studies of the rock features at site CA-SBR-

12134/H which, like the two sites within the Project APE, contains a concentration
of rock features. These features include a mix of historic and prehistoric artifacts,
demonstrating recent as well as longer-term use of the site; in some cases artifacts
were embedded within the rock features and required excavation to expose; the
site’s artifacts included stone tools that, in other contexts, would be considered
secular rather than religious in origin; and obsidian originating from as far away as
Utah was found in one of the stone features. The artifacts found in association with
these rock features, which La Pierre carefully documented, are primary elements in
her analysis. The study concludes that the rock features were created for ritual
purposes, and used in religious contexts.

Substantial ethnographic evidence demonstrates that rock features of the type
found at two sites within the Project potentially were (and perhaps continue to be)
made by Native Americans as part of ritual activities. Archaeological evidence
suggests that this practice may extend back earlier in time, and techniques have
been developed that allow the scientific dating of these kinds of features. The
ethnography further shows that seemingly mundane artifacts at sites of this
nature, including “lithic debitage,” in certain cases were left as ritual offerings. All
of this evidence and these circumstances suggest that sites CA-SBR-13093/H and
-1908/H may 1in fact be Native American sacred sites. Further, they have the
potential, through possible continued use, to be designated NRHP Traditional
Cultural Properties. Assuming that all or portions of either site are included within
the boundaries of Scenario 5.5 or 6, the proposed Project has the potential to
adversely impact sites which the Applicant has already conceded are significant
cultural resources, and that may be Native American sacred sites.

The California Public Resources Code states that:

“No public agency, and no private party using or occupying public property,
or operating on public property, under a public license, permit, grant, lease,
or contract made on or after July 1, 1977, shall in any manner whatsoever
interfere with the free expression or exercise of Native American religion as
provided in the United States Constitution and the California Constitution;
nor shall any such agency or party cause severe or irreparable damage to any
Native American sanctified cemetery, place of worship, religious or
ceremonial site, or sacred shrine located on public property, except on a clear
and convincing showing that the public interest and necessity so require”
(PRC 5097.9).
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V. Conditions of Certification Fail to Comply with CEQA and Standard
Archaeological Practice

The CEC Staff has proposed Conditions of Certification that fail to comply with
CEQA, and that do not follow widely accepted and standard archaeological practice.
These Conditions will apply regardless of proposed or adopted develo ment
Scenario.

CUL-4 states in part that:

“The project owner shall prepare and submit...separate protocols for the
CRHR evaluation of each archaeological site type or site type group in the
CPM-approved, final archaeological resource taxonomy and for each
archaeological district, landscape, or other large-scale archaeoﬂogical resource
in the subject taxonomy. A field methodology will be included in each
protocol which outlines a representative sample of 20% of eac | of the site
types which would be selected for further evaluation.”

That is, CUL-4 will require the testing, evaluation and determination of
significance of only 20% of the individual archaeological sites within ¢ach pre-
determined site type or category.

The problems with this Condition are obvious and straightforward:

e As the CEC Staff Assessment repeatedly notes, the archaeological data
on the over 100 sites within the Project APE, regardless |of
development Scenario, are currently inadequate for evaluative
purposes. CUL-4, contradicting Staff's observation, pre- sElpposes that
site types can be satisfactorily and accurately determined with the
data at hand, before site testing has occurred. Yet as th | Staff
Assessment further notes:

“it is common professional practice in cultural resource
management to conduct at least some degree of subsurface
sampling of archaeological sites that may be directly and
permanently affected by a proposed project (even for sparse
lithic scatters), particularly considering the broadexpanse of
land and degree of surface manifestations of archaeological
remains reported by the applicant in the project %ea. The lack
of site testing, as in this case, is an exception to this common

practice” (p. C.2-96).

Whereas much of the language in the Staff Assessment limits itself to
the question of eligibility and resource significance, it is an
archaeological fact that the same data, and testing procedures, are
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commonly required to make either eligibility determinations or site
type identifications.

To cite the obvious example of this fact, the Staff Assessment in the
‘quote above identifies the requirement to conduct some degree of
testing “even for sparse lithic scatters.” This site type is defined in the
California Office of Historic Preservation’s “California Archaeological
Resource Identification and Data Acquisition Program: Sparse Lithic
Scatters” protocol (‘CARIDAP,” T. Jackson et al. 1988). The defining
characteristics of this class of site include: (1) a low surface density of
artifacts; (2) a restricted range of types of artifacts present; and (3) the
absence of a subsurface archaeological deposit.

Absent subsurface excavations and testing, it is impossible to
determine whether a site has or lacks a subsurface deposit, except in
the most extraordinary of circumstances {e.g., artifacts found on the
surface of solid bedrock.) That is, it is impossible to identify

. “even...sparse lithic scatters” without subsurface testing.

e CUL-4 fails to consider the CEQA requirement to identify and properly
treat Unique cultural resources. It assumes instead that over 100
archaeological sites within the Project APE, regardless of development
Scenario, will be sufficiently similar to all fall within a few site type
categories. CUL-4 assumes this finding without supporting evidence or
data, contrary to Staff's own acknowledgment that subsurface testing
is standard and required to assess and accurately define archaeological
sites.

CUL-4 presupposes the existence of the kind of data that result from site testing,
prior to testing, in order to establish a taxonomy of site types, intended to guide the
testing procedure. This Condition contradicts standard archaeological practice.
Worse, it defies logic. Given its failure to accommodate the potential for Unique
cultural resources, it further fails to comply with CEQA.

In summary, proposed Scenarios 5.5 and 6 will continue to result in potentially
significant adverse impacts to over 100 archaeological sites. The CEC Staff
Assessment and Applicant Technical Report have failed to consider the potential for
Unique cultural resources within any of the potential development scenarios,
despite the requirement te do so in CEQA. They have also failed to consider the
possibility that Native American sacred sites may be adversely impacted by the
Project, despite the evidence that such sites are likely present within the proposed
APEs. Finally, the proposed cultural Conditions for Certification also fail to comply
with CEQA, and they have been written in such a manner that they contradict
standard archaeological principles, and defy logic.
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DECLARATION

I, Dhavid Whitley, declare as follaws:
I have reviewed the above testimony regarding the Calico Selar Efergy
Project. To the best of my knowledpe, all of the factz in my testimony are truc and
correct. Tothe extent that thig tectimony contains opinion, such opinionlis my own,
I declare under penalty of perjury under the Jaws of the State of Chlitornia
that the foregoing is trie and correct to the best of my knowledge and behief, This
. p——r
declaration s signed at /szmv/ﬂjwm, California,

Dataed: Signed:
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Calico Solar - 08-AFC-13
DECLARATION OF SERVICE

I, David Weber, declare that on September 17, 2010, I served and filed copies of the
attached CALIFORNIA UNIONS FOR RELIABLE ENERGY’S EXHIBITS 461 - 465,

dated September 17, 2010. The original document, filed with the Docket U
accompanied by a copy of the most recent Proof of Service list, located on t

it, is
e web page

for this project at www.energy.ca.gov/sitingcases/calicosolar/CalicoSolar POS.pdf. The

document has been sent to both the other parties in this proceeding as shown
of Service list and to the Commission’s Docket Unit electronically to all ema

on the Proof
il addresses

on the Proof of Service list; and by depositing in the U.S. mail at South San Francisco,
CA, with first-class postage thereon fully prepaid and addressed as provided on the Proof

of Service list to those addresses NOT marked “email preferred.”
AND

By sending an original paper copy and one electronic copy, mailed and email

respectively to:

CALIFORNIA ENERGY COMMISSION
Attn: Docket No. 08-AFC-13

1516 Ninth Street, MS 4

Sacramento, CA 95814-5512

docket@energy.state.us.ca.

I declare under penalty of perjury that the foregoing is true and correct. Exec
South San Francisco, CA, on September 17, 2010.

ed

uted at

__/s/
David Weber
Felicia Bellows Gloria D. Smith, Sr. Atty.
CALIFORNIA ENERGY COMMISSION Vice President, Development Travis Ritchie
Attn: Docket No. 08AFC13 Tessera Solar Sierra Club
1516 Ninth Street, MS-4 4800 North Scottsdale Road 85 Second Street, 204 Flr.
Sacramento, CA 95184 Suite 5500 San Francisco, CA 94105

docket@energy.state.ca.us

Angela Leiba

AFC Project Manager

URS Corporation

1615 Murray Canyon Rd., #1000
San Diego, CA 92108
Angela_Leiba@URSCorp.com

Scottsdale, AZ 85251
Felicia.bellows@tesserasclar.com

Allan J. Thompson
Attorney at Law

21 C Orinda Way #314
Orinda, CA 94563
allanori@comcast.net

Gleria.smith@sierraclub.org
Travis.ritchie@sierraclub.org

Jim Stobaugh
BLM-Nevada State Office
PO Bpx 12000

Reno, NV 89520
Jim_gtobaugh@blm.gov







Rich Rotte, Project Mgr.
Bureau of Land Management
Barstow Field Office

2601 Barstow Road

Barstow, CA 92311
Richard_Rotte@blm.gov

Paul Kramer

Hearing Officer

California Energy Commission
1516 Ninth Street
Sacramento, CA 95814
pkramer@energy.state.ca.us

Ella Foley Gannon, Partner
Bingham McCutchen, LLP
Three Embarcadero Center
San Francisco, CA 94111
Ella.gannon@bingham.com

Basin & Range Watch

Laura Cunningham

Kevin Emmerich

PO Box 70

Beatty, NV 89003
atmoictoadranch@netzero.net

Defenders of Wildlife
Joshua Basofin

EMAIL. PREFERRED
jbasonfin@defenders.org

Steve Adams, Co-Staff Counsel
California Energy Commission
1516 Ninth Street

Sacramento, CA 95814
sadams@energy.state.ca.us

Anthony Eggert

Commissioner & Presiding Member

California Energy Commission
1516 Ninth Strest
Sacramento, CA 95814
aeggert@energy.state.ca.us

Caryn Holmes

Staff Counsel

California Energy Commission
1516 Ninth Street MS-14
Sacramento, CA 95814

cholmes@energy.state.ca.us

Loulena Miles

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080
Imiles@adamsbroadwell.com

Patrick C. Jackson
E-MAIL PREFERRED
ochsjack@earthlink.net

Kristy Chew, Adviser to
Commissioner Byron
EMAIL. PREFERRED
kchew@energy.state.ca.us

Jennifer Jennings

California Energy Commission
EMAIL PREFERRED
publicadviser@energy.state.ca.us

Jefftey D. Byron

Commissioner & Associate Member

California Energy Commission
1516 Ninth Street
Sacramento, CA 95814
jbyron@energy.state.ca.us

Christopher Meyer

Project Manager

California Energy Commission
1516 Ninth Street
Sacfamento, CA 95814
cmeyer@energy.state.ca.us

(@]

alifornia 1ISO
-recipient@caiso.com
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Society for the Conservation of
Bighorn Sheep

Bob Burke & Gary Thomas

PO Box 1407

Yermo, CA 92398
Cameracoordinator@ -
sheepsociety.com

County of San Bernardino
Ruth E. Stringer, Co. Counsel
Bart W. Brizzee, Dpty. Co.Co.
385 N. Arrowhead Ave., 4t Fir.
San Bemardino, CA 92415-0140
bbrizzee@cc.sbeounty.gov







Newberry Community Service District
Wayne W. Weierbach

PO box 206

Newberry Springs, CA 92365

newberryCSD@gmail.com

Lorraine White, Adviser to
Commissioner Eggert
EMAIL PREFERRED
Iwhite@energy state.ca.us

C.Burch,S.Lamb,A.Alexander
Katten Muchin Rosenman LLP

2029 Century Park East, Ste 2700
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Cynthia.burch@kattenlaw.com
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A'pne.alexande@katten!aw.com







	(Part 1) CURE Additional Testimony  9 17 10.pdf
	dec sc.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

	Exhibit lists.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

	dec sc.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

	Scan 17.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

	(Part 2) CURE Additional Testimony Exhibits 462to464.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156

	(Part 3) CURE Additional Testimony Exhibit 465.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156





