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Note that, when reviewing the information presented in the following sections, determining the 
number of desert tortoises over large areas is extremely difficult. The report prepared by the 
Desert Tortoise Recovery Plan Assessment Committee (Tracy et al. 2004) acknowledges as 
much. Desert tortoises spend much of their lives underground or concealed under shrubs, are not 
very active in years of low rainfall, and are distributed over a wide area in several different types 
of habitat. Other factors, such as the inability to sample on private lands and rugged terrain, 
further complicate sampling efforts. Consequently, the topic of determining the best way to 
estimate the abundance of desert tortoises has generated many discussions over the years. As a 
result of this difficulty, we cannot provide concise estimations of the density of desert tortoises in 
each recovery unit or desert wildlife management area that have been made in a consistent 
manner. 

Given the difficulty in determining the density of desert tortoises over large areas, the reader 
needs to understand fully that the differences in density estimates in the recovery plan and those 
derived from subsequent sampling efforts may not accurately reflect on-the-ground conditions. 
Despite this statement, the reader should also be aware that the absence of live desert tortoises 
and the presence of carcasses over large areas of some desert wildlife management areas provide 
at least some evidence that desert tortoise populations seem to be in a downward trend in some 
regions. 

The following paragraphs provide general information on the status and trends of the desert 
tortoise population in the Northeastern Moj ave Recovery Unit, where the proposed action is 
located. We have not included detailed information on the status of the desert tortoise in the 
other recovery units throughout the range of the species in this biological opinion. This omission 
will not compromise the analysis in the biological opinion because our determination regarding 
whether a proposed action is likely to jeopardize the continued existence of a species must be 
conducted at the level of the listed taxon. When the range of the listed taxon is divided into 
recovery units, our level of analysis begins with the recovery unit; if the effects of the proposed 
action have the potential to compromise the ability of the species to survive and recover within 
the recovery unit, the next level of analysis considers how the compromised recovery unit would 
affect the listed taxon throughout its range (Service 2005a). Our analysis can therefore be 
conducted in a comprehensive manner through an iterative process. The Northeastern Mojave 
Recovery Unit comprises one of six recovery units for the desert tortoise; consequently, our level 
of analysis in this biological opinion will begin at this level. 

The Northeastern Mojave Recovery Unit is located to the southwest of the Upper Virgin River 
Recovery Unit and extends through Nevada and into California in Ivanpah Valley. Several 
critical habitat units and four desert wildlife management areas are located within this recovery 
unit. Tracy et al. (2004) note that densities of adult desert tortoises for the overall region do not 
show a statistical trend over time. 

The Beaver Dam Slope Desert Wildlife Management Area covers portions of Nevada, Utah, and 
Arizona. Based on various methods, the recovery plan estimates the density of desert tortoises in 

this desert wildlife management area as being from 5 to 56 animals per square mile (Service 
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1994). In 2007, the Desert Tortoise Recovery Office estimated a density for the Beaver Dam 
Slope Desert Wildlife Management Area of 3 .11 desert tortoises per square mile based on line 
distance sampling transects (Service 2009b). 

The Gold Butte-Pakoon Desert Wildlife Management Area covers portions of Nevada and 
Arizona, generally south of the Beaver Dam Slope Desert Wildlife Management Area. The 
recovery plan states that densities of desert tortoises in this recovery unit vary from 5 to 56 
animals per square mile (Service 1994a). In 2007, the Desert Tortoise Recovery Office 
estimated a density for the Gold Butte-Pakoon Desert Wildlife Management Area of 3.11 desert 
tortoises per square mile based on line distance sampling transects (Service 2009b). 

The Mormon Mesa Desert Wildlife Management Area is located entirely in Nevada, generally 
west and northwest of the Beaver Dam Slope and Gold Butte-Pakoon desert wildlife 
management areas, respectively. The recovery plan states that densities of desert tortoises in this 
recovery unit vary from 41 to 87 sub adult and adult animals per square mile ( Service 1994a). In 
2007, the Desert Tortoise Recovery Office estimated a density for the Mormon Mesa Desert 
Wildlife Management Area of 8.55 desert tortoises per square mile based on line distance 
sampling transects (Service 2009b). 

The Coyote Springs Desert Wildlife Management Area is located entirely in Nevada, generally 
west of the Mormon Mesa Desert Wildlife Management Area and east of the Desert National 
Wildlife Refuge. The recovery plan states that densities of desert tortoises in this recovery unit 
vary from 0 to 90 adult animals per square mile (Service 1994a). Kernel analysis for the Coyote 
Springs Desert Wildlife Management Area showed areas where the distributions of carcasses and 
living desert tortoises do not overlap (Tracy et al. 2004); this scenario is indicative of a higher 
than average rate of mortality. The Desert Tortoise Recovery Plan Assessment Committee used 
a kernel analysis to examine the distribution of live desert tortoises and carcasses over large 
areas of the range of the species (Tracy et al. 2004). The intent of this analysis is to determine 
where large areas with numerous carcasses do not overlap large areas with live animals. Regions 
where the areas of carcasses do not overlap areas of live animals likely represent recent die-offs 
or declines in desert tortoise populations. Because permanent study plots for this region were 
discontinued after 1996, recent declines in numbers would not be reflected in the kernel analysis 
if they had occurred. In 2007, the Desert Tortoise Recovery Office estimated a density for the 
Coyote Springs Desert Wildlife Management Area of 3.6 desert tortoises per square mile based 
on line distance sampling transects (Service 2009b). 

The Ivanpah Desert Wildlife Management Area lies east of the Mojave National Preserve and 
covers approximately 36,795 acres. It is contiguous with National Park Service lands; note that 
the National Park Service did not designate desert wildlife management areas within the Mojave 
National Preserve because it considers that all of its lands are managed in a manner that is 
conducive to the recovery of the desert tortoise. The permanent study plot in the Ivanpah Valley 
is located within the Mojave National Preserve and provides information on the status of desert 
tortoises in this general region. Data on desert tortoises on this permanent study plot were 
collected in 1980, 1986, 1990, and 1994; the densities of desert tortoises of all sizes per square 
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mile were 368, 393, 249, and 164, respectively (Berry 1996). Numerous data sets are collected 
from the study plots and various statistical analyses conducted to provide information on various 
aspects of trends. We cannot, in this biological opinion, provide all of this information; 
therefore, we have selected the density of desert tortoises of all sizes per square mile to attempt 
to indicate trends. The number of juvenile and immature desert tortoises on the study plot 
declined, although the number of adult animals remained fairly constant. The notes 
accompanying this report indicated that the "ill juvenile and dead adult male (desert) tortoises 
salvaged for necropsy contained contaminants;" it also cited predation by common ravens and 
the effects of cattle grazing as causative factors in the decline in the number of juvenile and 
immature desert tortoises on the study plot (Berry 1996). In 2002, workers found 55 desert 
tortoises on this plot; this number does not represent a density estimate (Berry 2005). In 2007, 
the Desert Tortoise Recovery Office estimated a density for the Ivanpah Desert Wildlife 
Management Area of 16.84 desert tortoises per square mile based on line distance sampling 
transects (Service 2009b). However, the area sampled to determine this estimate includes all 
portions of the Ivanpah Critical Habitat Unit, which is primarily within the Eastern Mojave 
Recovery Unit. Only a small portion of the sample area for this estimate is located within the 
Northeastern Mojave Recovery Unit. 

In 2007, the Desert Tortoise Recovery Office estimated an average density of desert tortoises in 
this recovery unit of 4.4 desert tortoises per square mile, which was a 9 percent decrease from 
previous estimates in 2005 (Service 2009b). However, this decrease was expected based on a 
change in sampling design and may not represent a true decline in density for the Northeastern 
Mojave Recovery Unit. 

Recovery Plan for the Desert Tortoise 

The recovery plan for the desert tortoise is the basis and key strategy for recovery and deli sting 
of the desert tortoise. The recovery plan divides the range of the desert tortoise into 6 distinct 
population segments or recovery units and recommends the establishment of 14 desert wildlife 
management areas throughout the recovery units. Within each desert wildlife management area, 
the recovery plan recommends implementation of reserve-level protection of desert tortoise 
populations and habitat, while maintaining and protecting other sensitive species and ecosystem 
functions. The recovery plan also recommends that desert wildlife management areas be 
designed to follow the accepted concepts of reserve design and be managed to restrict human 
activities that negatively affect desert tortoises (Service 1994a). The delisting criteria established 
by the recovery plan are : 

1. 	 The population within a recovery unit must exhibit a statistically significant upward trend 
or remain stationary for at least 25 years; 

2. 	 Enough habitat must be protected within a recovery unit or the habitat and desert tortoises 
must be managed intensively enough to ensure long-term viability; 
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3. 	 Populations of desert tortoises within each recovery unit must be managed so discrete 
population growth rates (lambdas) are maintained at or above 1.0; 

4. 	 Regulatory mechanisms or land management commitments that provide for long-term 
protection of desert tortoises and their habitat must be implemented; and 

5. 	 The population of the recovery unit is unlikely to need protection under the Endangered 
Species Act in the foreseeable future. 

The recovery plan based its descriptions of the six recovery units on differences in genetics, 
morphology, behavior, ecology, and habitat use over the range of the Mojave population of the 
desert tortoise. The recovery plan contains generalized descriptions of the variations in habitat 
parameters of the recovery units and the behavior and ecology of the desert tortoises that reside 
in these areas (pages 20 to 22 in Service 1994a). The recovery plan (pages 24 to 26 from Service 
1994) describes the characteristics of desert tortoises and variances in their habitat, foods, 
burrow sites, and phenotypes across the range of the listed taxon. Consequently, to capture the 
full range of phenotypes, use of habitat, and range of behavior of the desert tortoise as a species, 
conservation of the species across its entire range is essentiaL 

The Service has released a revised recovery plan for public review (Service 2008c). The revised 
recovery plan includes a discussion of reducing the number of recovery units to four, based on 
information that has been generated since the release of the original document. 

Relationship of Recovery Units, Distinct Population Segments, Desert Wildlife 
Management Areas, and Critical Habitat Units 

The recovery plan (Service 1994a) recognized six recovery units or evolutionarily significant 
units across the range of the listed taxon, based on differences in genetics, morphology, behavior, 
ecology, and habitat use of the desert tortoises found in these areas. The boundaries between 
these areas are vaguely defined. In some cases, such as where the Western Mojave Recovery 
Unit borders the Eastern Mojave Recovery Unit, a long, low-lying, arid valley provides a fairly 
substantial separation of recovery units. In other areas, such as where the Eastern Mojave 
Recovery Unit borders the Northern Colorado Recovery Unit, little natural separation exists. 
Because of the vague boundaries, the acreage of these areas has not been quantified. Over the 
years, the Service has commonly referred to the areas as "recovery units;" the term "distinct 
population segment" has not been in common use. 

The recovery plan recommended that land management agencies establish one or more desert 
wildlife management areas within each recovery unit. As mentioned previously in the Recovery 
Plan for the Desert Tortoise section of this biological opinion, the recovery plan recommended 
that these areas receive reserve-level management to remove or mitigate the effects of the human 
activities responsible for declines in the number of desert tortoises. As was the case for the 
recovery units, the recovery plan did not determine precise boundaries for the desert wildlife 
management areas; the recovery team intended for land management agencies to establish these 
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boundaries, based on the site-specific needs of the desert tortoise. At this time, desert wildlife 
management areas have been established throughout the range of the desert tortoise. 

Based on the recommendations contained in the draft recovery plan for the desert tortoise, the 
Service designated critical habitat units throughout the range of the desert tortoise (59 Federal 
Register 5820). The 14 critical habitat units have defined boundaries and cover specific areas 
throughout the 6 recovery units. 

The Bureau used the boundaries of the critical habitat units and other considerations, such as . 
conflicts in management objectives and more current information, to propose and designate 
desert wildlife management areas through its land use planning processes. In California, the 
Bureau also classified these desert wildlife management areas as areas of critical environmental 
concern, which allows the Bureau to establish management goals for specific resources in 
defined areas. Through the land use planning process, the Bureau established firm boundaries 
for the desert wildlife management areas. 

Finally, we note that the Department of Defense installations and National Park Service units in 
the California desert did not establish desert wildlife management areas on their lands. Where 
the military mission is compatible with management of desert tortoises and their habitat, the 
Department of Defense has worked with the Service to conserve desert tortoises and their 
habitat. Examples of such overlap include the bombing ranges on the Navy's Mojave B and the 
Chocolate Mountains Aerial Gunnery Ranges; although the target areas are heavily disturbed, 
most of the surrounding land remains undisturbed. Additionally, the Army has established 
several areas along the boundaries of Fort Irwin where training with vehicles is prohibited; desert 
tortoises persist in these areas, which are contiguous with lands off-base. The National Park 
Service did not establish desert wildlife management areas within the Mojave National Preserve, 
because the entire preserve is managed at a level that is generally consistent with the spirit and 
intent of the recovery plan for the desert tortoise. 

The following table depicts the relationship among recovery units, desert wildlife management 
areas, and critical habitat units through the range of the desert tortoise. 

Critical Habitat 
Unit 

Desert Wildlife 
Area Recovery Unit State 

Size of 
Critical 
Habitat 
Unit 
(acres) 

Chemehuevi Chemehuevi Northern Colorado CA 937,400 
Chuckwalla Chuckwalla Eastern Colorado CA 1,020,600 
Fremont-Kramer Fremont-Kramer Western Mojave CA 518,000 
Ivanpah Valley Ivanpah Valley Eastern 

MojavelNortheastern 
Mojave 

CA 632,400 

Pinto Mountain Joshua Tree Western Mojave/ CA 171,700 



Critical Habitat Desert Wildlife 
Unit Management Area Recovery Unit State 

Eastern Colorado 
Ord-Rodman Ord-Rodman Western Mojave CA 
Piute-Eldorado- CA Fenner Eastern Mojave CA 
Piute-Eldorado- NV . Piute-Eldorado Northeastern Mojave! NY 

Eastern Moj ave 
Superior-Cronese Superior-Cronese Western Mojave CA 

Lakes 
Beaver Dam: Northeastern Mojave 

Size of 
Critical 
Habitat 
Unit 
(acres) 

253,200 
453,800 
516,800 

766,900 

NV Beaver Dam (all) NY 87,400 
UT Beaver Dam UT 74,500 
AZ Beaver Dam AZ 

Gold Butte-Pakoon Northeastern Mojave 
NV Gold Butte-Pakoon (all) NY 

AZ Gold Butte-Pakoon AZ 

Mormon Mesa Mormon Mesa Northeastern Mojave NY 

Coyote Spring 
Upper Virgin River Upper Virgin River Upper Virgin River UT 

42,700 

192,300 
296,000 
427,900 

54,600 

31 District Manager (8-8-10-F-24) 

Nussear et al. (2009) modeled desert tortoise habitat across the range of the desert tortoise. This 
model, which is based on 3,753 desert tortoise locations, uses 16 environmental variables, such 
as precipitation, geology, vegetation, and slope. In addition, Nussear et al. used 938 additional 
occurrence locations to test the model's accuracy. Using this model, we estimate that the 
Northern and Eastern Mojave Recovery Unit contains approximately 4,853,368 acres of potential 
desert tortoise habitat (Darst 2010). Although this analysis likely omits some marginal desert 
tortoise habitat, it explains the occurrence of 95 percent of the 938 test points used in the Nussear 
et al. (2009) model. This modeling and mapping analysis does not consider habitat loss, 
fragmentation, or degradation associated with human-caused impacts; however, it provides a 
reference point relative to the amount of desert tortoise habitat within the Northeastern Mojave 
Recovery Unit. 

Fire and Drought 

Since December 2004, numerous wildfIres have occurred in desert tortoise habitat across its 
range. Although we know that some desert tortoises were killed by the wildfIres, mortality 
estimates are not available. We estimate that approximately 300,000 acres of potential desert 
tortoise habitat burned in the Northeastern Mojave Recovery Unit in 2005 (Burroughs 2005). 
This acreage includes approximately 109,000 acres of critical habitat (Clayton 2005). In total, 
approximately 136,447 acres of critical habitat in the Northeastern Mojave Recovery Unit 
burned in the 2005 fIres (Clayton 2005). This loss of habitat has adversely affected the status of 
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the desert tortoise by reducing available habitat and likely reducing the distribution of 
individuals by eliminating them or greatly reducing their numbers in burned area. 

In addition, drought has been implicated as a factor in reduced survival rates on desert tortoises 
 in local areas (Longshore et al. 2003). In this 9-year study, researchers compared 2 "closely

situated, but physiographically different, sites" in the Lake Mead National Recreation Area, 
Nevada. After a period during which survival rates were stable, the survival rate decreased on 
one of the sites that experienced drought conditions in 3 out of 4 years. The authors postulate 
that if such local incidents occur on a regular basis, "source-sink population dynamics may be an 
important factor" in determining the density of desert tortoise populations. 

ENVIRONMENTAL BASELINE 

Action Area 

The implementing regulations for section 7(a)(2) of the Act defme the "action area" as all areas 
to be affected directly or indirectly by the Federal action and not merely the immediate area 
involved in the action (50 CFR 402.02). For the purposes of this biological opinion, we consider 
the action area to include all areas of the proposed project, described in the Description of the 
Proposed Action, BrightSource's proposed translocation and control areas, and all contiguous 
desert tortoise habitat north and west of Interstate 15, east of the Clark Mountains, and south of 
Primm, Nevada (Croft 2010). By including all contiguous desert tortoise habitat west of 

Interstate 15, we are accounting for all areas that desert tortoises could move to following 
translocation based on the presence of movement barriers and the post-translocation distances 
observed in previous studies (Berry 1986, Field et al. 2007, Nussear 2004). The action area 
defined for this biological opinion is approximately 66,688 acres (Croft 2010). 

Within this action area, adverse effects will occur primarily in the following areas: 

1) Project Site - this portion of the action area consists ofIvanpah 1 and the CLA (913.5 
acres), Ivanpah 2 (1,097 acres), and Ivanpah 3 (1,227 acres) (CH2MHill 2009a). 

2) 	 Solar Exclusion Zone Translocation Area (SEZ translocation area) - this portion of the 
action area consists of the 433-acre solar exclusion zone immediately north ofIvanpah 3 
(Croft 2010). 

3) 	 Long-distance Translocation Sites (i.e., Nl, N2, N3, and N4) - this portion of the action 
area consists of the four translocation areas identified by BrightSource in their 
translocation plan (i.e., Nl, N2, N3, and N4; CH2MHill 2009b) and will accommodate 
all desert tortoises translocated more than 500 meters. The combined area of these 
translocation sites is approximately 495 acres (Croft 2010). 

4) 	 Control Area - this portion of the action area comprises all desert tortoises habitat within 
the Bureau's Ivanpah Desert Wildlife Management Area and is approximately 28,594 
acres in size (Croft 2010). We have identified the entire Desert Wildlife Management 
Area within the action area because we do not know the precise size or location of the 
control population within this area. However, the fmal control area is likely to comprise 
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a small fraction of the total acreage identified here. 
5) Short-distance Translocation Area - this portion of the action area consists of a 500-yard 

buffer strip, immediately west and north of the project site that will accommodate all 
short-distance translocations (i.e., less than 500 meters from capture site to release 
location). This portion of the action area is approximately 1,461 acres in size (Croft 
2010). 

In addition, some adverse effects are likely to occur along Colosseum Road and along the route 
of the fiber optic line. Of the approximately 66,688-acre action area, 4,741.5 acres would consist 
of areas that would be directly associated with aspects of the project or translocation release 
sites. The remaining 61,946.5 acres of the action area is composed of areas that have the 
potential for effects associated with desert tortoises that make long distance movements 
following translocation or effects associated with monitoring of the control population. 

Past Consultations in the Action Area 

The Service has issued numerous biological opinions for actions that have occurred or will occur 
within the action area for this consultation. In all cases, the Service determined that the proposed 
action was not likely to jeopardize the. continued existence of the desert tortoise. 

On December 2, 1992, the Service issued a biological opinion to the Bureau for leasing of oil 
and gas minerals at three sites in the Ivanpah Valley (l-6-92-F-58, Service 1992a). This 
biological opinion anticipated that project activities would kill or injure one desert tortoise due to 
use of access roads. One of the lease areas analyzed in the biological opinion is located within 
the action area covered in this biological opinion. 

On July 13, 1993, the Service issued a biological opinion to the Bureau for cattle grazing on 
allotments in the Mojave Desert (l-6-92-F-19, Service 1993). This biological opinion 
anticipated the mortality of 3 desert tortoises and the harassment of 10 desert tortoises each year 
due to the development of range improvements on 25 cattle grazing allotments in the Mojave 
Desert. On March 19, 1994, the Service issued a new biological opinion on these allotments, in 
which it anticipated that 3 desert tortoises would be killed as a result of activities associated with 
cattle grazing on these allotments; the biological opinion also anticipated that range 
improvements would harass 10 desert tortoises (l-8-94-F-17, Service 1994b). This biological 
opinion superseded the 1993 biological opinion. The proposed project is located within the 
boundaries of the Clark Mountain Allotment, which was included in these consultations. 

On February 9, 2001, the Service issued a biological opinion to the Bureau for issuance of a 
right-of-way for construction of the Level 3 fiber-optic line from Victorville to the California:' 
Nevada state line (l-8-00-F-60, Service 2001). This biological opinion did not anticipate the 
amount of mortallty associated with project activities, but it did require the Bureau to reinitiate 
consultation if project implementation killed or injured any desert tortoises. A portion of the 
project passed through the action area considered in this biological opinion. 
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On January 17, 2002, the Service issued a biological opinion to the Bureau regarding the effects 
to the desert tortoise of the implementation of the CDCA Plan (1-8-01-F-16, Service 2002). The 
biological opinion contained an analysis of the general management direction described in the 
CDCA Plan and deferred more detailed analysis to the future when the Bureau proposed specific 
projects. The biological opinion also contained an incidental take statement for ongoing actions, 
such as management of burros, entrapment of desert tortoises in managed waters and guzzlers, 
and casual use associated with recreation and mining. Although the biological opinion did not 
anticipate a specific level of injury or mortality that would likely occur due to these activities, it 

required the Bureau to reinitiate consultation if more than 5 desert tortoises were killed or injured 
during any 12-month period. Due to a court challenge, the Service issued another biological 
opinion on the CDCA Plan on March 31,2005 (l-8-04-F-43R, Service 2005b). The new 
biological opinion did not change the threshold for reinitiation of consultation identified in the 
2002 biological opinion. The entire action area for the ISEGS project is located within the 
planning area considered in both CDCA consultations. 

On December 21, 1990, the Service issued a biological opinion for the Kern River and Mojave 
Pipeline projects (1-1-87-F-36R, Service 1990 in Service 2002b). The biological opinion 
anticipated that pipeline installation would kill or injure 45 desert tortoises in several states. A 
portion of the Kern River pipeline crosses the northern edge of the ISEGS action area. On July 
9,2002, the Service issued a biological opinion for expansion of the Kern River pipeline (1-5­
02-F-476, Service 2002b). This biological opinion did not anticipate the number of desert 
tortoises that project activities would kill or injure, but it directed the Bureau to reinitiate 
consultation if more than 2 desert tortoises were killed on any 25-mile section of the pipeline. 
The Kern River expansion project also crossed the northern portion of the ISEGS action area. 

On March 31,2006, the Service issued a biological opinion to the Federal Highway 
Administration for construction of a joint port of entry along Interstate 15 between Nipton Road 
and Yates Well Road (l-8-06-F-20, Service 2006c). This biological opinion did not quantify the 
anticipated level of injury or mortality associated with project implementation, but it indicated 
that the number was likely to be small. As of this date, construction of this project has not 
moved forward. 

Cumulatively the biological opinions listed above have authorized a very small amount of take 
within the areas that they cover. In addition, the take associated with all but one of these 
biological opinions is associated with projects that have action areas many times the size of the 
ISEGS action area. Therefore, it is unlikely that all take associated with these larger projects 
would happen to occur entirely within the ISEGS action area. Consequently, we conclude that 
take associated with these projects has not substantially affected the environmental baseline 
within the ISEGS action area. 

Habitat Characteristics of the Action Area 

We used the u.S. Geological Survey's model of desert tortoise habitat potential (Nussear et al. 
2009) to defme desert tortoise habitat within the action area. Within the action area, 
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BrightSource provided specific information on vegetation types for the project site, natural gas 
distribution line, fiber optic line, Colosseum Road, SEZ translocation area, and long-distance 
translocation sites. We summarized the information in this paragraph from the biological 
assessment (CH2MHill 2009a). All features for which we have specific vegetation or habitat 
survey information are located on a large, alluvial fan that slopes eastward from the Clark 
Mountains to Ivanpah Dry Lake at a 3 to 5 percent grade. Numerous ephemeral washes dissect 
the ISEGS project site with active channels that range in width from 1 to 15 feet. Elevations 
within the ISEGS project site range from 2,850 to 3,150 feet above sea level. Elevations along 
the route of the fiber optic line range from 2,850 feet to 5,320 feet. Creosote bush scrub is the 
dominant vegetation type on the ISEGS proj ect site, western translocation area, SEZ 
translocation area, natural gas distribution line, Colosseum Road, and the lower elevation 
portions of the fiber-optic line. Mojave wash scrub also occurs on the ISEGS project site. 
Vegetation at higher elevations along the fiber optic line is characterized by blackbrush 
(Coleogyne ramosissima), Joshua trees (Yucca brevifolia), Utah juniper (Juniperus 
osteosperma), single-leaf pinyon (Pinus monophylla), and Mormon tea (Ephedra sp.). We do 
not have specific vegetation survey information for the remaining portions of the action area. 
However, all portions of the action area contain habitat features that the U. S. Geological Survey 
has mapped as conducive to desert tortoise occupancy (Nussear et al. 2009). 

The portion of the action area west of Interstate 15 is within a Bureau-managed cattle grazing 
allotment (Clark Mountain) and a wild burro herd management area (Bureau and CEC 2009, 
Bureau 2002). In 2007, the Bureau removed most wild burros from the herd management area 
(Bureau and CEC 2009). However, given the recent nature of this removal and the persistence of 
some burros within the action area, adverse effects to habitat are likely to persist. The biological 
opinion for the CDCA Plan amendment for this area discussed the potential effects of cattle . 
grazing on desert tortoises (Service 2005b). The remaining portions of the action area, south and 
east of Interstate 15, are within a desert wildlife management area managed for conservation of 
the desert tortoises. 

During surveys of the project site, BrightSource identified numerous non-native plant species, 
such as Sahara mustard (Brassica tournefortii), salt cedar (Tamarix ramosissima), red brome 
(Bromus madritensis), Mediterranean grass (Schism us spp.), London rocket (Sisymbrium irio), 
and red-stemmed filaree (Erodium cicutarium) (CH2MHill 2009a, CH2MHill 2008c). Surveyors 
observed only one Sahara mustard and a few London rockets during assessment of the project 
site (CH2MHill 2008c). Surveyors located red brome, red-stemmed filaree, and Mediterranean 
grass throughout the project site with Mediterranean grass having a patchy distribution 
(CH2MHill 2008c). These species likely occur throughout the remainder of the action area. 
However, we expect the abundance of these species to be lower in portions of the action area that 
have not experienced cattle grazing in recent years (i.e., the Ivanpah DWMA). 

In addition to cattle grazing, wild burro use, and non-native species, the habitat within the action 
area has also been affected by indirect effects associated with mining, a 640-acre golf course, 
various highways, electrical transmission lines, a natural gas transmission line, a fiber optic line, 
a railroad line, and private development along Nipton Road (CH2MHiIl 2009a, Bureau 1998, 
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1999, 2002). The remainder of the action area is crisscrossed by unpaved vehicle routes (Bureau 
2002). 

Status of the Desert Tortoise in the Action Area 

From April 9 to June 5, 2007, CH2MHill conducted desert tortoise surveys over a 3,870-acre 
area that included the 3 project sites, CLA, natural gas distribution line, and the zone of influence 
(CH2MHil12009a, CH2MHill 2008a). Because of a change in the project description, they 
surveyed an additional 726 acres from May 20 to May 25, 2008. The 2008 surveys also covered 
the proposed access route for the ISEGS facility. During the 2007 and 2008 surveys, CH2MHill 
located 25 live desert tortoises, 97 carcasses, and 214 burrows, with the greatest density of sign 
occurring on the Ivanpah 1 project site. Of the 25 desert tortoises identified, 7 were within 

Ivanpah1 and the CLA, 3 were within Ivanpah 2, 6 were within Ivanpah 3,4 were within the 
SEZ translocation area, and 2 were in the area of the natural gas distribution line. The remaining 
desert tortoises were found on zone-of-influence transects that were outside of the proposed 
proj ect footprint. The surveys were 100 percent coverage surveys in accordance with the pre­
project survey protocols developed by the Service (1992b). BrightSource did not perform 
protocol level surveys of the fiber-optic line for desert tortoises, but it confirmed the presence of 
desert tortoise habitat along the entire route and incidentally found three individuals along the 
line (CH2MHil12009a). 

Based on the survey results and the Service's revised pre-project survey protocol (Service 2010), 
we estimate that Ivanpah 1 and the CLA, Ivanpah 2, and Ivanpah 3 contain approximately 14, 6, 
and 12 sub adult andlor adult desert tortoises, respectively. In addition, we estimate that the SEZ 
translocation area contains approximately 8 adultlsubadult desert tortoises. We emphasize that, 
although our estimate of the number of sub adult and adult desert tortoises on the project site is 
based on the best available information, these numbers represent only an estimate; the overall 
number of individuals on site may be different. For example, based on the desert tortoise 
densities estimated through line-distance sampling for other portions of Ivanpah Valley (16.84 
per square mile, Service 2009b), the actual number of sub adult andlor adult desert tortoises on 
Ivanpah 1 and the CLA, Ivanpah 2, Ivanpah 3, and the SEZ translocation area could be as high as 
24, 29, 33, and 12, respectively. Because the pre-project survey data represents the best 
available data and because the data collected through line-distance sampling were collected in 
areas that are currently managed for desert tortoise conservation (i.e., Bureau-designated desert 
wildlife management areas and the Mojave National Preserve), we do not expect that the actual 
number of sub adult and adult desert tortoises will be as high in these portions of the action area. 

In addition to sub adult and adult desert tortoises, the ISEGS project site is likely to contain 
juvenile desert tortoises and desert tortoise eggs. Based on studies performed in Ivanpah Valley 
and the Goffs study site that identified a sex ratio of 1:1 (Turner et al. 1984, Turner et aI. 1987) 
and the anticipated number of adult desert tortoises on the site, we estimate that Ivanpah 1 and 
the CLA, Ivanpah 2, Ivanpah 3, and the SEZ translocation area contain approximately 7, 3, 6, 
and 4 female desert tortoises of reproductive age, respectively. Based on a mean number of 
clutches of 1.6 per female per year, observed in a 2-year study inIvanpah Valley (Turner et aI. 
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1984), and a mean clutch size of 5.38 eggs per clutch observed at the Goffs study site (Turner et 
al. 1986 in Service 1994), we estimate that reproductive females on Ivanpah 1 and the CLA, 
Ivanpah 2, Ivanpah 3, and the SEZ translocation area produce approximately 61, 26, 52, and 35 
eggs per year, respectively. Turner et al. (1987) observed that the proportion of the population 
composed of juvenile desert tortoises at the Goffs study site ranged as high as 51.2 percent over 
the course of 4 years. Based on this information and the anticipated population of sub adults and 
adults on the project site, we estimate that Ivanpah 1 and the CLA, Ivanpah 2, Ivanpah 3, and the 
SEZ translocation area may contain as many as 15, 7, 13, and 9 juvenile desert tortoises, 
respectively. 

We do not have desert tortoise survey information for the remainder of the action area described 
in this biological opinion. Given the proximity of the short-distance translocation area and the 
long-distance translocation sites to the surveyed areas, described above, the density of desert 
tortoises is likely similar (i.e., approximately 7 sub adult and/or adult desert tortoises per square 
mile). This estimate is supported by a survey immediately east of the ISEGS project site that 
found 27 desert tortoises on a 5.75 square mile survey area (Ironwood 2009). Using these data 
and the Service's revised pre-project survey protocol ( Service 2010b), we estimate a population 
density of approximately 6 desert tortoises per square mile for that survey area. Applying the 
higher of these density estimates to BrightSource's translocation sites, we estimate a population 
size of 15 desert tortoises within the combined area of the proposed translocation sites (i.e., 
short-distance, long-distance, and SEZ translocation areas). Using the same method described 
above for estimation of eggs and juveniles, we estimate that the reproductive females in the 
western translocation area produce approximately 65 desert tortoise eggs per year and the 
western translocation area population contains approximately 17 juvenile desert tortoises at any 
given time. 

Because the Service has estimated the density of desert tortoises within the Ivanpah Desert 
Wildlife Management Area through line-distance sampling (i.e., 16.84 per square mile; Service 
2009b), we have applied that density estimate to the control population areas. Using this density, 
we estimate that this 28,594-acre portion of the action area contains 753 sub adult andlor adult 
desert tortoises. Using the same method described previously for estimation of eggs and 
juveniles, we estimate that the reproductive females in the control population area produce 
approximately 3,239 desert tortoise eggs per year and the population within this area may 

.contain as many as 816 juvenile desert tortoises at any given time. 

For the remaining portions of the action area (i.e., areas west of Interstate 15 that desert tortoises 
may move to following translocation), we estimate that densities are likely similar to those 
identified for the three phases of the project site and the translocation areas (i.e., seven desert 
tortoises per square mile). Consequently, we estimate that this portion of the action area, which 
include the project site areas and translocation areas discussed above, contain approximately 330 
sub adult and/or adult desert tortoises. We also estimate that these areas contain approximately 
358 juveniles and produce approximately 1,421 eggs per year. 
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We emphasize that, although our estimates of the number of sub adult and adult desert tortoises, 
eggs,and juveniles on the project site phases, translocation areas, control area, and remainder of 
the action area are based on the best available information, these numbers represent only an 
estimate; the overall number of animals and eggs on site may be different. We recognize that the 
survey data used for these estimates represents a single point in time and the number of 
individuals in these areas may change by the onset of construction. For example, some desert 
tortoises may leave or die. Alternatively, the number of desert tortoises present on the site may 
increase or decrease by the time construction commences. For example, one or more desert 
tortoises may not have been detected during the initial survey; other desert tortoises may have 
moved on to the site since the time of the surveys. Desert tortoises may have emerged from a 
nest on the site; this scenario could increase the overall number of individuals. For example, if a 
clutch of seven eggs (i.e., the number of eggs in a clutch that would be considered large) 
hatched, this increase would be much more than we would expect from individuals moving on to 
the site. In addition, the studies used to estimate juveniles and eggs are based on a single study 
site that may or may not have similar productivity and juvenile survival rates to that of our action 
area. 

EFFECTS OF THE ACTION 

The estimates of the number of desert tortoises and eggs derived from the pre-project survey data 
constitute the best available information regarding the number of desert tortoises in the action 
area. For this reason, we have used the estimates from the Environmental Baseline section of 
this biological opinion, which are based on these surveys, in the following analysis. 

Effects of the Translocation Strategy 

The primary effects of the proposed action on desert tortoise will result from the capture and 
translocation of desert tortoises prior to all ground disturbance associated with the proposed 
construction activities. We anticipate that BrightSource will capture and translocate all sub adult 
and adult desert tortoises from the fenced project areas, and any other portion of the action area 
that is in harm's way due to project-related activities. Because of the difficulty in locating 
juvenile desert tortoises, BrightSource is likely to move some but not all juvenile desert tortoises 
from the project site. 

Prior to translocation of individuals, BrightSource will perform surveys of the resident 
populations in each translocation area (i.e., short-distance, long-distance, and SEZ translocation 
areas). Within all portions of the translocation areas that are more than 500 meters from the 
western or northern fence lines of the project site, BrightSource will only perform visual health 
assessments. It will perform visual health assessments and ELISA testing in all other portions of 
the translocation areas and disease sampling (i.e, ELISA testing and visual health assessments) in 

-
the remaining portions of the action area north and west o f Interstate 15 to assess population 
density and disease prevalence prior to translocation. In addition, BrightSource will perform 
surveys of the control area to identify and attach transmitters to control desert tortoises and to 
assess disease prevalence of the population to be monitored. During these surveys, BrightSource 
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will attach transmitters to an equal number of individuals in the resident and control areas to the 
estimated number that they will clear from the project site. We have analyzed the effects 
associated with attaching transmitters'to these animals in a later section of this document. We 
cannot precisely predict how many desert tortoises that BrightSource would draw blood from in 
these areas, but we know that it would be at least 32 each in the resident, control, and project-site 
populations. However, BrightSource will need to draw blood from additional resident animals 
that are located in portions of the action area west and north of Interstate 15 to assess whether 
this area has disease prevalence above five percent. To determine whether this threshold has 
been reached, with a sufficient level of confidence (i.e., 95 percent confidence), we estimate that 
BrightSource may have to draw blood from as many as 98 desert tortoises (Averil-Murray 2010). 
Some potential exists that a subset of the animals tested could suffer mortality as a result of 
improper blood collection techniques. Because BrightSource will use experienced biologists, 
authorized by the Service, we expect that this number will be a small fraction of the total animals 
tested. 

BrightSource has proposed numerous measures to minimize injury or mortality of desert 
tortoises and ensure success of the translocation effort. Because the proj ect would be built in 
phases over several years, during which time desert tortoise numbers on the proj ect site will 
likely change, we cannot predict exactly how many desert tortoises will be removed from the 
project site and other related work areas. However, based on current surveys that cover the 
project site, CLA, natural gas line, and Colosseum Road, we estimate that BrightS01irce will 
have to capture and translocate approximately 32 subadult and/or adult desert tortoises (14, 6, 
and 12 from Ivanpah 1 and the CLA, Ivanpah 2, and Ivanpah 3, respectively) from these areas. 
Although BrightSource would move some desert tortoises a relatively short distance (i.e., less 
than 500 meters), other desert tortoises are likely to be translocated outside of their existing 
home ranges. We have estimated that the project site may contain approximately 35 juvenile 
desert tortoises (15, 7, and 13 from Ivanpah 1 and the CLA, Ivanpah 2, and Ivanpah 3, 
respectively) and produces as many as 139 desert tortoise eggs (61, 26, and 52 from Ivanpah 1 
and the CLA, Ivanpah 2, and Ivanpah 3, respectively) per year. However, because of the 
difficulty in finding desert tortoise eggs and juvenile desert tortoises, we anticipate that 
BrightSource will translocate few, if any, eggs or juveniles from the project site. Effects to 
juvenile desert tortoises and eggs that are missed on the project site are discussed later in this 
section. 

Based on our current estimates of the resident population density in the translocation areas (i.e., 7 
sub adult andlor adult desert tortoises per square mile), the combined size of the translocation 
areas (i.e., 2.74 square miles), and the post-translocation density threshold identified in the 
project description (i.e., 21 sub adult andlor adult desert tortoises per square mile), we anticipate 
that the proposed translocation areas can accommodate approximately 38 additional sub adult 
and/or adult desert tortoises. Consequently, the proposed translocation areas appear to be large 
enough to accommodate all 32 sub adult and/or adult desert tortoises that BrightSource needs to 
move. However, we will not be able to determine this until surveys of the translocation areas 
and the project sites are performed. At that point, we will know the precise number of 
individuals on the proj ect site and have a more precise estimate of the number of individuals 
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within the translocation areas. If the translocation areas prove to be too small, BrightSource 
would have to identify a new translocation area for the additional desert tortoises. This action 
would constitute a significant change in the project description and would likely require re­
initiation of consultation. 

BrightSource has indicated that the 8-mile line to Mountain Pass will use existing poles and 
would require a 40-foot by 60-foot area of disturbance for every 10,000 feet of line. 
Consequently, we estimate that project work areas for installation of the fiber optic line would 
total 0.28 acre in size. Based on this estimate and the estimated density for this portion of the 
action area of approximately 7 sub adult and/or adult desert tortoises per square mile, we' 
anticipate that few, if any, desert tortoises or eggs are likely to be moved during installation of 
the fiber optic line. Because of the small size of work areas and the difficulty in locating 
juvenile desert tortoises and eggs, we do not anticipate the movement of any juvenile desert 
tortoises or eggs. 

To prevent translocated desert tortoises from entering roadways following translocation, 
, BrightSource will fence approximately 7 miles of Interstate 15 between Nipton Road and Yates 

Wells Road. BrightSource has indicated that it would require a 10-foot-wide area of disturbance 
to install desert tortoise exclusion fencing around the 3 phases of its proj ect. We anticipate that it 
would require a similar disturbance right-of-way to install desert tortoise exclusion fencing along 
Interstate 15. Therefore, we estimate that fence installation will directly affect up to 9.1 acres 
(0.01 square mile). Boarman and Sazaki (2006) found that desert tortoise populations are 
depressed next to major roadways out to a distance of at least 400 meters (437.5 yards). Because 
the fence installation would occur along a major roadway and considering the estimated density 
of desert tortoises in this portion of the action area (i.e., 7 sub adult andlor adult desert tortoises 
per square mile) and the small area of direct effects, we expect that fence installation will affect 
few desert tortoises or eggs. 

Some potential exists that handling of desert tortoises may cause elevated levels of stress that 
may render these animals more susceptible to disease or dehydration from loss of fluids. 
Because BrightSource will use experienced biologists that are approved by the Service and 
approved handling techniques, collected desert tortoises are unlikely to suffer substantially 
elevated stress levels during handling. 

Following release, we cannot predict the movement patterns that all translocated animals are 

likely to exhibit. Translocation studies, including a study performed in the Ivanpah Valley, have 

shown that straight-line movement distances following release can be over 3.73 miles in the first 

year for some desert tortoises (Berry 1986, Field et al. 2007, Nussear 2004). Mean dispersal 

distances observed on 3 study plots south of Fort Irwin ranged from 153.1 to 6,168 yards, with 

maximum dispersal distances of between 13,795 to 25,155.3 yards (Walde et al. 2008). For short 

distance translocations, data appear to indicate shorter post-translocation dispersal distances 

(79.8 to 1610.9 yards) (Walde et al. 2008). Translocated populations can also significantly 
expand the area they occupy in the first year following translocation (e.g., from 3.9 to 6.9 square 
miles at a Nevada site; from 0.2 to 10.3 square miles at a Utah site). The degree to which these 
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animals expand the area they use depends on whether the translocated animals are released into 
typical or atypical habitat; that is, if the translocation area supports habitat that is similar to that 
of the source area, desert tortoises are likely to move less (Nus sear 2004). 

Translocated animals appear to reduce movement distances following their first post­
translocation hibernation to a level that is not significantly different from resident populations 
(Field et al. 2007, Nussear 2004). As time increases from the date of translocation, most desert 
tortoises change their movement patterns from dispersed, random patterns to more constrained 
patterns, which indicate an adoption of a new home range (Nussear 2004). 

We cannot predict the direction that translocated animals are likely to move. In some studies, 
translocated desert tortoises have exhibited a tendency to orient toward the location of their 
capture and attempt to move in that direction (Berry 1986), but in other instances, no discernible 
homing tendency has been observed in translocated animals (Field et al. 2007). Information 
specific to short-distance translocations indicates that at least some individuals will attempt to 
return to their former home ranges after release (Stitt et al. 2003, Rakestraw 1997). 

Based on this information, at least a portion of the translocated animals are likely to make 
extensive, long-distance movements during the first year following translocation and the area 
that the translocated population occupies is likely to increase significantly. Animals translocated 
more than 500 meters to the long-distance translocation areas or to the SEZ translocation area are 
most likely to exhibit this pattern. However, desert tortoises moved into the short-distance 
translocation area are more likely to move distances similar to that observed by Walde et al. 
(2008) because they will be translocated a relatively short distance. Some of the translocated 
desert tortoises are likely to attempt to return to the project site, where they would encounter the 
project site fence and either turn around or walk the fence line. Following the first hibernation 
period after translocation, individuals are likely to significantly reduce movement distances and 
establish new home ranges. 

In one study, the majority of the dispersal movement away from the release site occurred during 
the first 2 weeks after translocation (Field et al. 2007). Desert tortoises that make long-distance 
movements following translocation can travel for 5 to 10 days and average 671.5 yards per day 
(Berry 1986). During this time and over the period prior to home range establishment, desert 
tortoises may suffer a higher potential for mortality because they are moving great distances 
through unfamiliar territory and are less likely to have established cover sites for protection. 
Studies have documented various sources of mortality for translocated individuals, including 
predation, exposure, fire, disease, crushing by cattle, and flooding (Nussear 2004, Field et al. 
2007, Berry 1986, U.S. Army 2009, 2010). Of these, predation appears to be the primary source 
of mortality in most translocation studies (Nus sear 2004, Field et al. 2007, U.S. Army 2009, 
2010). 

Based on the description of the action area in the Environmental Baseline section of this 
biological opinion, the potential exists for all six sources of mortality within the action area. 
However, fire is likely to be localized and highly dependent on the abundance of non-native 
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grasses and other weeds. The potential also exists for desert tortoises to die on roads during the 
period when translocated individuals are seeking new home range locations. However, because 
BrightSource will fence Interstate 15 prior to translocation, road kills are less likely to occur at 
this translocation site. 

BrightSource has selected translocation areas in desert tortoise habitat that should serve as 
suitable recipient sites for these animals. It has also identified post-translocation density 
thresholds to ensure that the final translocation areas are large enough to accommodate all desert 
tortoises from the site. It has proposed numerous protective measures in its translocation plan 
that are likely to reduce the potential for mortality of translocated individuals. In addition, 
because construction and translocation will occur in phases and BrightSource has identified a 10 
percent mortality threshold for the translocation effort, some potential exists that it can reduce 
the level of translocation-related effects, through adaptive management. However, adaptive 
management measures are not available for our evaluation, so we cannot predict their 
effectiveness in this biological opinion. 

Translocating desert tortoises may also adversely affect resident desert tortoises within the action 
area due to local increases in population density. Increased densities may result in an increased 
spread of upper respiratory tract disease or other diseases, an increased incidence of aggressive 
interactions between individuals, and an increased incidence of predation that may not have 
occurred in the absence of translocation. Saethre et al. (2003) evaluated the effects of density on 
desert tortoises in nine semi-natural enclosures at the Desert Tortoise Conservation Center in 
Nevada. The enclosures housed from approximately 289 to 2,890 desert tortoises per square 
mile. Saethre et al. (2003) observed a greater incidence of fighting during the first year of the 
experiment but did not detect any trends in body condition index, reproduction, or presence of 
the symptoms of upper respiratory tract disease among the enclosures. Body condition index and 
reproduction are important indicators of how translocation may affect resident desert tortoises; 
generally, stress suppresses body condition index and reproduction in desert tortoises. This 
study did not draw any conclusions regarding density-dependent effects on predation of desert 
tortoises. Additionally, as discussed previously in this section, desert tortoises tend to move 
substantial distances from the release sites; this behavior reduces the likelihood of overcrowding 
in smaller areas. 

We anticipate that density-dependent effects on resident populations are likely to be minor for 
the following reasons: I) current densities in the translocation areas are likely to be low based 
on our population estimates for the action area, 2) translocation will result in a dispersed release 
of individuals, 3) the translocation areas are not confined spaces, so released individuals would 
be able to disperse into other areas, and 4) BrightSource has identified a post-translocation 
density threshold for the translocation areas that is significantly lower than densities at which 
adverse effects were observed in previous studies. 

Translocation has the potential to increase the prevalence of diseases, such as upper respiratory 
tract disease, in a resident population. Stress associated with handling and movement or due to 
density dependent effects could exacerbate this threat if translocated individuals with subclinical 
upper respiratory tract disease or other diseases begin to exhibit clinical signs of disease due to 
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the stress associated with handling and movement. This potential conversion of translocated 
desert tortoises from a non-contagious to contagious state may increase the potential for infection 
in the resident population above pre-translocation levels. 

We cannot reasonably predict the increase in disease prevalence within the resident population 
that may occur due to translocation. However, the following mitigating circumstances are likely 
to reduce the magnitude of this threat: 1) BrightSource will use experienced biologists and 
approved handling techniques that are unlikely to result in substantially elevated stress levels in 
translocated animals, 2) desert tortoises on the project site are currently part of a continuous 
population with the resident populations of the translocation areas and are likely to share similar 
pathogens and immunities, 3) BrightSource will move some of the translocated desert tortoises a 
relatively short distance into the SEZ and western translocation areas, which is likely to reduce 
post-translocation stress associated with long-distance movements, 4) density dependent stress is 
unlikely to occur for the reasons discussed above, 5) BrightSource will not translocate any 
animal that either has clinical signs of disease or tests ELISA-positive, and 6) BrightSource has 
identified specific translocation buffers to prevent release of individuals within proximitY of 
diseased resident animals. 

Because ELISA testing can result in false positive results (i.e., an animal may test positive even 
though it is not a carrier of the disease) the potential exists for removal of healthy individuals 
from the translocated population due to concern over disease. These individuals would not be 
released into the wild and would no longer contribute to the environmental baseline for the 
action area. Because BrightSource would coordinate with the Service and perform follow-up 
testing of ELISA-positive individuals, the potential for removing false-positive individuals from 
the translocated population is low. Consequently, we conclude that few, if any, desert tortoises 
will be incorrectly removed from the population due to false positive results. 

In a study conducted in Ivanpah Valley, 21.4 percent of 28 translocated desert tortoises died 
(Field et al. 2007). Other studies have documented mortality rates of 0, 15,  and 21 percent in 
other areas (Nussear 2004, Cook et al. 1978 in Nussear 2004). Esque et al. (2010) observed 
mortality of 89 of 357 translocated desert tortoises (24.9 percent). Esque et al. (2010) and 
Nussear (2004) found that mortality among translocated animals was not statistically different 
from mortality observed in resident populations. In addition, Esque et al. (2010) found that 
mortality rates in resident (29 of 140 desert tortoises; 20.7 percent mortality), control (28 of 149 
desert tortoises; 18.8 percent mortality), and translocated populations did not differ statistically 
and concluded that the translocation was not the cause of the observed mortality. With the 
exception of the Esque et al. (2010) study, none of the studies cited in this paragraph used 
controls to compare mortality rates in resident and translocated populations to the mortality rate 
experienced in populations not affected by translocation. 

Based on the information that we have gathered and considering the uncertainty of site-specific 
applicability,  we estimate that translocated, resident, and control desert tortoises are likely to 
experience mortality rates of approximately 30 percent due to predation, exposure, fire, disease, 
crushing by cattle and vehicles, and flooding. (We based our estimate of overall mortality in the 
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three populations on the work of Esque et al. (2010) and then buffered it to 30 percent to 
accommodate the additional mortality that would be likely to occur ȝf all or most of the 
monitoring period occurs during years of low rainfall.) Consequently, we estimate that 
approximately 10, 87, and 226 translocated, resident, and control desert tortoises, respectively, 
may die during the 3-year post-translocation monitoring period. We conclude that mortality 
rates in the resident and translocated populations are unlikely to be elevated above levels that 
these populations would experience in the absence of translocation, based on the information 
provided in Esque et al. (2010). Therefore, we do not anticipate this mortality will be the result 
of translocation. The monitoring of a nearby control population will assist us in determining 
whether this prediction is realized. If monitoring shows this conclusion to be incorrect, this will 
constitute new information and require the re-initiation of consultation. One shortcoming of the 
proposed monitoring program is that, while it includes the observation of a control population 
that will not be affected in any manner by the translocation, it omits a mechanism to prompt the 
implementation of corrective actions if significant differences in mortality rates among the 
populations can be attributed to the translocation. 

We have estimated that few, if any, desert tortoises are likely to be moved during installation of 
the fiber optic line. Because disturbance areas on this portion of the project are small, movement 
of desert tortoises immediately outside of the work area is not likely to remove them from their 
current home ranges. Consequently, any desert tortoise moved from the fiber optic line will 
likely continue to occupy familiar territory and use known shelter sites and is unlikely to suffer 
post-translocation mortality associated with displacement from the work area. 

Many translocated juveniles will likely die due to their greater susceptibility to predation. 
Because we anticipate that BrightSource will move few, if any, juvenile desert tortoises, we do 
not anticipate a large amount of juvenile mortality associated with translocation because 
surveyors will miss most juvenile desert tortoises during clearance surveys. Consequently, most 
juveniles will likely die during construction. We have discussed this effect below. 

Effects of Post-translocation Monitoring 

Based on the description of the post translocation monitoring program and our estimate of the 
number of desert tortoises on the project site, we anticipate that BrightSource will attach 
transmitters to 96 desert tortoises to facilitate monitoring of the translocated, resident, and 
control populations. As a result, desert tortoises will carry transmitters and be monitored and 
handled periodically for visual health assessments. Some potential exists that handling of desert 
tortoises may cause elevated levels of stress that may render these animals more susceptible to 
disease or dehydration from loss of fluids. Because BrightSource will use experienced 
biologists, approved by the Service, and approved haildling techniques, these desert tortoises are 
unlikely to suffer substantially elevated stress levels resulting from handling and monitoring 
activities. 
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Effects of Construction of the ISEGS Facilities 

BrightSource will permanently fence all three project phases, Colosseum Road, and the CLA 
with desert tortoise exclusion fencing and clear all desert tortoises from the project site prior to 
ground disturbance . During construction of the permanent perimeter fencing and during other 
ground-disturbing activities that are outside of the permanently fenced facilities (i.e., fiber optic 
line, highway fence, natural gas distribution line), Bright Source will perform pre-activity 
clearance surveys and employ monitors to move desert tortoises out of harm's way if they re­
enter work areas. For these reasons, we anticipate that construction, including construction 
access, is unlikely to kill sub adult and adult desert tortoises. Some potential always exists that 
surveyors may miss an individual during clearance surveys and construction monitoring. We 
cannot predict how many sub adult and adult desert tortoises that clearance surveys and 
construction monitoring would miss. However, because BrightSource will use qualified 
biologists, authorized by the Service for clearance surveys, we anticipate that the number is 
likely to be smalL 

In addition, juvenile desert tortoises and eggs are difficult to detect during clearance surveys and 
construction mopitoring; therefore, the potential exists that surveyors may miss most of them and 
they are likely to remain in the work areas during construction. Juvenile desert tortoises and 
eggs that surveyors miss during clearance surveys or project monitoring are likely to be killed 
during construction. Based on the estimates in the Environmental Baseline section of this 
biological opinion, we estimate that as many as 35 juvenile desert tortoises (15, 7, and 13 from 
Ivanpah 1 and the CLA, Ivanpah 2, and Ivanpah 3, respectively) may be killed during 
construction. We have estimated that the reproductive females on the proj ect site collectively 
produce as many as 139 desert tortoise eggs (61, 26, and 52 from Ivanpah 1 and the CLA, 
Ivanpah 2, and Ivanpah 3, respectively) per year. However, we cannot estimate how many of 
these eggs that construction activities would destroy because this number covers the entire year's 
total production, and we do not know what portion of this total will be present on site when 
construction activities are occurring on a given phase. In the Summary of Effects section 
(below) we discuss the significance of the loss of these individuals and eggs to the overall status 
of the species within the Northeastern Mojave Recovery Unit and range wide. 

Effects of Operations and Maintenance Activities 

Following fencing, operation and maintenance activities within permanently fenced areas are 
unlikely to directly injure or kill any desert tortoises. However, we have discussed additional 
indirect effects associated with operation and maintenance of this facility in the Miscellaneous 
Effects section later· in this biological opinion. 

Over the 45-year life of this project, BrightSource may conduct some ground-disturbing 
maintenance activities outside of fenced areas. These activities have the potential to injure or kill 
desert tortoises primarily as a result of vehicle strikes, as workers travel to and from work sites 
outside of the fenced areas; a limited possibility exists that dȞsert tortoises could be injured or 
killed by equipment or workers moving around a work site. Because Class I maintenance 
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activities would not result in surface disturbance or loss of habitat and BrightSource would 
implement protective measures to reduce the potential for effects to desert tortoises, Class I 
maintenance activities would kill few, if any, desert tortoises. 

Class II maintenance activities associated with repair of desert tortoise exclusion fencing would 
likely kill or injure few, if any, desert tortoises for the following reasons: 1) fence repairs are 
likely to result in minimal ground disturbance in localized areas, 2) at least a portion of the work 
area would be on disturbed areas within the fenced proj ect site, 3) perimeter roads would exist 
that would allow access to most repair locations with minimal off-road travel, and 4) 
BrightSource would implement numerous protective measures to reduce the potential for injury 
or mortality of desert tortoises. 

Because we do not have sufficient detail regarding the other types of maintenance activities 
discussed in the Description of the Proposed Action, we cannot adequately analyze the potential 
for injury or mortality of desert tortoises. Consequently, we are not analyzing Class III 
maintenance activities or any Class II maintenance activities that would occur outside of the 
fence and not be associated with repair of fencing. The Bureau has indicated that these actions 
would require future site-specific authorizations. At the time the Bureau considers authorization 
of these future activities, it will need to determine whether these future activities may affect 
desert tortoises. Some of these actions may require future site-specific consultation under 
section 7. 

Effects of RestorationlReclamation Activities 

Decommissioning or restoration activities within the permanently fenced project area are 
unlikely to result in injury or mortality of desert tortoises. BrightSource will also need to 
perform restoration of long-term and short-term disturbance associated with the natural gas 
distribution line and fiber optic line. BrightSource would implement pre-activity clearance 
surveys and employ desert tortoise monitors to ensure that desert tortoises do not enter 
restoration work areas. Consequently, restoration activities will injure or kill few, if any, desert 
tortoises. These actions are likely to reduce the amount of time required to return disturbed areas 
to habitat suitable for desert tortoise occupancy. However, this process is likely to take several 
decades. 

Effects of Accessing Worksites 

BrightSource will fence the primary access road for the ISEGS facility (Colosseum Road) with 
desert tortoise exclusion fencing, so accessing the main fenced facilities is unlikely to result in 
injury or mortality of desert tortoises. In the event that the fence is damaged, a small number of 
desert tortoises could enter the roadway and be injured or killed. In addition, access of project 
work areas outside of the fenced facilities (i.e., natural gas pipeline, fiber optic line, highway 
fence) has the potential to injure or kill desert tortoises due to elevated use of existing routes. 
Because all workers will have undergone an education program about desert tortoises, workers 
may be less likely to strike desert tortoises than a casual user. We cannot predict how many 
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individuals will be killed or injured because of the variables involved, such as weather 
conditions, the nature and condition of the road, and activity patterns of desert tortoises at the 
time the roads are being used. However, we expect the number that would be injured or killed to 
be small and does not substantially change the number of desert tortoises that we anticipate may 
be killed or injured by the overall effects of the project. 

Effects of Loss of Habitat 

The biological assessment has defined permanent, long-term, and short-term disturbance as 
follows: 

• Permanent Disturbance: project disturbance that would remain after the project's 
lifespan. 

• Long-term Disturbance: project disturbance that would remain in place for the lifespan 
of the project, but would be restored following closure. 

• .Short-term disturbance : project disturbance restored within 5 years of the time of the 
disturbance. 

Based on these definitions and the project description provided in the biological assessment, 
construction of the 3 project phases and the CLA, including installation of exclusion fencing, and 
improvements to Colosseum Road would result in 3,391.9 and 94 acres of permanent/long-term 
and short-term disturbance, respectively (CH2MHill 2009a). Installation of the natural gas 
distribution line and associated facilities will result in an additional 1. 7 and 6 acres of new 
permanent/long-term and short-term disturbance. We anticipate that installation of fencing along 
Interstate 15 would temporarily disturb approximately 9.1 acres of desert tortoise habitat. 

The following table, adapted from table 2.1-1 of the revised biological assessment (CH2MHill 
2010a), provides details regarding the disturbance associated with each project feature. 
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as Line 6.0 
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redit for existing roads within project area -9.9 

otal 122.1 
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Based on the defInitions above, we estimate that installation of the fIber optic line would result in 
approximately 0.28 acre of new short-term disturbance. In addition to the disturbances 
associated with construction of the ISEGS facility, Class II and III maintenance activities are 
likely to result in additional habitat disturbance over the 45-year life of the project. Based on the 
information provided, we cannot estimate the amount of disturbance associated with Class II and 
III maintenance activities over the life of the project. We are not analyzing these activities in the 
biological opinion because they will require future authorizations from the Bureau. 

These disturbances are likely to result in desert tortoise habitat loss that will persist for various 
periods. Following extensive disturbance and compaction, Mojave Desert soils can take between 
92 and 124 years to recover in the absence of active restoration (Webb 2002). In addition, 
recovery of plant cover and biomass in the Mojave Desert can require 50 to 300 years in the 
absence of restoration efforts (Lovich and Bainbridge 1999). Although active restoration, 
including decompaction, seeding, and planting, can reduce the time required to restore desert 
ecosystems, success is varied and dependent on numerous variables. Based on this information, 
3,321.9 acres, currently characterized as permanent/long-term disturbance, are likely to be 
permanently lost or unsuitable as habitat for several decades following decommissioning of the 
facilities and commencement of restoration work. Because active restoration will occur, we 
estimate that BrightSource will restore 132 acres of short-term disturbance to desert tortoise 
habitat prior to decommissioning of the facility. Based on the information provided, we cannot 
estimate the amount or duration of habitat loss associated with Class II and III maintenance 
activities. Consequently, we are not analyzing the effects of these activities in this biological 
opinion. The Bureau has indicated that these actions will require future Bureau authorizations. 

Based on the work by Nussear et al. (2009), we calculated that the Northeastern Mojave 
Recovery Unit contains approximately 7,583 square miles of modeled desert tortoise habitat. 
Because the model does not take into account existing human disturbance, we used a more 
conservative estimate in which we considered half of the modeled habitat was no longer suitable 

. for desert tortoises because of development or degradation resulting from human activities; we 
also removed the 300,000 acres lost to fIre in 2005. Therefore, based on this estimate, 
approximately 3,323 square miles of modeled desert tortoise habitat remain in the recovery unit. 
The habitat that would be disturbed on a long-term basis (i.e., approximately 3,322 acres) 
constitutes approximately 0.07 percent of the modeled habitat in the Northeastern Mojave 
Recovery Unit and approximately 0.15 percent of the modeled habitat if we use the conservative 
estimate. Although this percentage does not constitute a numerically substantial portion of the 
Northeastern Mojave Recovery Unit, we do not have the ability to place a numerical value on 
edge effects and overall fragmentation that the proposed action may cause or that occurs in the 
recovery unit as a whole. Given that, this low percentage of the recovery unit that would be lost 
likely underestimates the biological value of the area. However, the area where the ISEGS 
project is located is already substantially cut off from the remainder of the Northeastern Mojave 
Recovery Unit by Interstate 15, Ivanpah Lake, Primm, Nevada, and the Clark Mountains. 
Although the construction of the ISEGS facility will increase fragmentation and edge effect in 
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the area bounded by Interstate 15 and the Clark Mountains, it is unlikely to greatly increase 
fragmentation and edge effect when considered in the larger context of the recovery unit. 

Effects of Compensation 

The Bureau is proposing to require compensation for loss of habitat associated with this project 
at a ratio of 1 : 1 per the provisions of the Northern and Eastern Moj ave Plan. Compensation will 
include acquisition of private lands containing desert tortoise habitat that will be placed under 
Bureau management and/or implementation of habitat enhancement and rehabilitation projects 
on public land. All acquisition;:; and habitat enhancements or rehabilitation actions associated 
with the Bureau's compensation requirements would be performed within the Northeastern 
Mojave Recovery Unit. 

Potential habitat enhancement and rehabilitation actions that the Bureau has proposed, include 
highway fencing, fencing the boundary of two desert residential communities, non-native plant 
control, rehabilitation of closed routes, and identification and clean up of degraded sites (i.e., 
illegal dumps, illegal routes). All actions would occur within or would benefit Desert Wildlife 
Management Areas or other areas that are important to desert tortoise conservation in the 
Northeastern Mojave Recovery Unit or in nearby areas in the Eastern Mojave Recovery Unit. 
The mitigation that is ultimately implemented for the ISEGS project will involve implementation 
of some, if not all, of these actions solely or in some combination with land acquisition. 

In addition to the Bureau's compensation strategy, the California Energy Commission has 
required BrightSource to compensate for the loss of desert tortoise habitat at a ratio of 2 :  1. 
Although these funds may be spent in locations outside of the Northeastern Mojave Recovery 
Unit, at least some funds are likely to be expended within the unit; we expect that these funds 
would be used to implement actions similar to those implemented by the Bureau and would also 
result in actions that would promote the conservation of the species. The California Energy 
Commission will also require BrightSource to provide funding for the implementation of 
regional management programs for the common raven. 

Although acquisition of suitable desert tortoise habitat through these compensation requirements 
will not create new habitat within the Northeastern Mojave Recovery Unit, it will result in a net 
increase in the amount of desert tortoise habitat managed for the conservation of this species. In 

addition, the funding of management actions and regional management of common ravens is 
likely to result in restoration and rehabilitation of degraded habitat, protection of existing habitat 
from future sources of degradation, and a reduction in the direct mortality of desert tortoises. In 

general, the actions proposed for compensation are identified in the original and draft revised 
recovery plans (Service 1994, 2008) as being necessary for the recovery of the desert tortoise. 
These actions will increase the quantity and/or quality of habitat for the desert tortoise and 
reduce the number of existing threats and mortality sources in the areas where they occur. We 
cannot quantify the level of effects that these actions will have, but they are likely to reduce 
mortality of desert tortoises and improve habitat quality with the N ortheastem and Eastern 
Mojave Recovery Units. Because habitat enhancement actions and land acquisition would occur 
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in Desert Wildlife Management Areas or other locations that are important to desert tortoise 
conservation, the proposed compensation requirements would provide a positive recovery benefit 
to the desert tortoise and offset loss of habitat and other adverse effects associated with the 
project. 

Implementation of some habitat enhancement actions has the potential to result in adverse effects 
to the desert tortoise. Because we do not have specific information regarding future habitat 
enhancement and rehabilitation projects, we cannot perform a detailed analysis of these actions. 
The Bureau has indicated that these actions would require future project-specific authorizations 
prior to implementation. Consequently, we will address their adverse effects to the desert 
tortoise in future project-specific section 7 consultations. 

Miscellaneous Effects 

Indirect effects associated with construction, operation, maintenance, and decommissioning of 
the ISEGS facility may injure or kill desert tortoises. These effects include increased predation 
by common ravens that are attracted to the area because of increased human activity and 
modification of the habitat and diet of desert tortoises due to the spread of non-native plant 
species . . Ivanpah Valley currently supports numerous facilities that subsidize common ravens 
(e.g., water sources, trash, road-killed animals, nest and roost sites, etc.); these facilities are 
associated with established communities (i.e., Primm, Nevada and Nipton, California), golf 
courses, an interstate highway, and utility lines that are likely to elevate the level of predation of 
desert tortoises by common ravens within the action area. Construction and operation of the 
ISEGS facility has the potential to attract additional common ravens and increase predation in 
the action area. BrightSource has proposed numerous measures to address predation by common 
ravens associated with the project site. These measures include subsidy control, a monitoring 
program, and contingencies for removal of problem common ravens. In addition, BrightSource 
will provide funds for implementation of regional management actions for common ravens. 

We cannot reasonably predict the amount of predation by common ravens that construction and 
operation of this project is likely to add to baseline levels within the action area, but we 
anticipate that the program proposed by BrightSource is likely to be effective'in eliminating 
some, but not all, common raven use of the project site. Depending on the location of specific 
control actions, funding of regional management of common ravens may also aid in reducing the 
amount of common raven predation on desert tortoises within the action area. 

Non-native plant species currently occur on the proposed project site and are likely to occur in 
other portions of the action area at varying densities. Within Ivanpah Valley, numerous features 
serve as vectors for infestation of the action area by non-native plant species (e.g., highways, 
cattle allotment). However, construction and operation of the ISEGS facility has the potential to 
increase the distribution and abundance of non-native species within the action area due to 
ground-disturbing activities that favor the establishment of non-native species. In addition, 
access to the project site and other project features by construction and operations personnel is 
likely to increase the volume and distribution of non-native seed carried into the action area. The 


