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VICTORVILLE 2 HYBRID POWER PROJECT 

 
FINAL  

DESERT TORTOISE (Gopherus agassizii)  
TRANSLOCATION PLAN 

  

1.0 INTRODUCTION 

The Victorville 2 Hybrid Power Project (VV2 or Project) has been proposed by the City of 

Victorville for private land located in the western portion of California’s Mojave Desert 

(Figure 1). This hybrid electrical power-generation facility includes both a power plant 

and several parabolic solar collector arrays that will be situated north of the Southern 

California Logistics Airport and west of the Mojave River (Figure 2).  Previously analyzed 

linear utility features (Appendix 1) will connect to a gas pipeline, electrical transmission 

line, water distribution system and water treatment facility (AMEC 2007, 2008a, 2008b).   

 

Project construction is scheduled to begin in September, 2008.  Associated activities will 

adversely affect the desert tortoise (Gopherus agassizii), a state and federally listed 

threatened species.  Site fencing following facility installation will preclude post-

construction use of some habitat by this species.  “Incidental take” permitting under the 

federal Endangered Species Act (ESA) and the California Endangered Species Act 

(CESA) has been initiated.  Translocation of tortoises from permanently impacted 

Project acreage to suitable offsite lands, and temporary removal of all at-risk animals 

during Project construction, have been identified as key mitigation measures.  

 

Two adult desert tortoises have been observed within the Project’s proposed permanent 

disturbance footprint, with an additional four adult animals observed in the adjacent zone 

of influence.  Hatchling, juvenile or other adult tortoises, and perhaps even viable 

tortoise eggs, may also be discovered during clearance surveys of the Project site.  The 

translocation of two or more desert tortoises therefore is anticipated from the Project’s 

proposed permanent disturbance area, with the potential removal of four or more 

animals out of harm’s way in temporary disturbance areas.   

 

Specific direction for desert tortoise translocation is discussed in this document, subject 

to regulatory agency approvals prior to implementation.   
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Figure 2. Victorville 2 Hybrid Power Project power plant     and primary 
staging areas relative to private lands (white) and public lands (yellow) in 
northern Victorville, Adelanto and Helendale. Map modified from BLM 
(1998). 
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2.0 BACKGROUND 

Desert tortoise translocation in wildland habitats is a relatively new and incompletely-

studied field.  This technique is becoming increasingly necessary to mitigate incidental 

take of this species where urban growth is occurring.  Research on desert tortoise 

translocation and the removal of at-risk animals from urban development areas have 

been recommended by the U.S. Fish and Wildlife Service (USFWS) in the “Desert 

Tortoise (Mojave Population) Recovery Plan” (1994).  Several broad guidelines for 

translocation also have been recommended (Appendix 2).   

 

Translocation of desert tortoises can have beneficial effects on population growth of the 

species (FWS 2004).  One measure of success for translocated animals is the degree 

which desert tortoises establish home ranges and enter into existing desert tortoise 

social structure (Berry 1986).  However, a more commonly used measure of 

translocation success is tortoise survival.   

 

Tortoises are known to have survived for at least 24 months when excluded from a 

portion of their home range (e.g., Stewart and Baxter 1987, TRW 1998).  Tortoises are 

also well known for their survival when placed into suitable, captive environments (St. 

Amant and Hoover 1978) and when rehabilitated captive tortoises have been released 

(Cook 1983).  Stewart (1993) observed that survival rates and average movements did 

not differ between translocated tortoises and resident animals during an 18 month 

period.  Mullen and Ross (1997) similarly observed no difference between resident and 

relocated tortoise survival, which involved an analysis of late spring animal releases.    

 

Translocation mortality within one year of release has been found in one instance to be 

substantially correlated with a period of drought (Saethre et al. 2003].  Other stressors 

and various anthropogenic influences (Lovich and Bainbridge 1999) undoubtedly affect 

the survival of individual translocated animals.    

 

Although relatively few studies have been conducted, there appears to be no adverse 

effects on resident tortoise populations into which translocated tortoises are moved 

(Nussear 2004).   
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Two large translocation efforts are currently being implemented in the Mojave Desert as 

part of the Fort Irwin National Training Center Expansion (Esque et al. 2005) and the 

Hyundai Test Track project in California City (Karl 2003).  Data collected from the 

considerably smaller VV2 Project Translocation Program in an urban interface area 

could serve to augment knowledge generated by larger translocation efforts.   

 

The studies completed to date suggest that desert tortoise translocation, if conducted 

appropriately and during periods of forage availability, can result in high survivorship 

(Nussear et al. 2000, Karl 2007).  The season of translocated animal release appears to 

have a substantial impact on tortoise mortality.  Cook’s (1983) study illustrated this point, 

where six of the eight known translocated animal deaths recorded in one such effort 

occurred when animals were released during the summer.  Late winter (Field et al. 

2003), fall or early spring months (pers. comm. Dr. Alice Karl, 2007) appear to be 

conducive to high translocation survival rates.   

 

Additional considerations can factor into long-term survival potentials following even 

successful translocations.  Desert tortoises “have complex social behaviors and intimate 

familiarity with their home ranges, which can be quite large” (USFWS 1994).  Those 

translocation efforts incorporating a portion of a tortoise’s original home range or 

involving similar translocation site habitat may facilitate an animal’s ability to locate 

suitable forage in dry years and/or successfully avoid predation over the long term.   

 

However, translocation of a tortoise into non-impacted portions of a home range is not 

always an option in rapidly developing areas.  For all translocation efforts, whether 

tortoises are moved only short distances or away from their home range, care must be 

taken to ensure the translocated animals are not placed into sub-optimal habitat or at-

risk areas.   

 

Translocation should be considered as part of a “tool box” for conserving at-risk desert 

tortoises, according to Management Goal F of the California Statewide Desert Tortoise 

Management Policy (BLM and CDFG 1992).  A carefully implemented translocation 

program can contribute to conservation of the species and also has the potential to 

provide useful data for future translocation efforts (Karl 2003, Field et al. 2007).    
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3.0 GOALS 

Three overall goals have been identified for the VV2 Project Translocation Plan.  These 

overall goals include: 

 
(1) Successful translocation of at-risk desert tortoises from the VV2 power 

plant site to a selected translocation area and careful relocation of at-risk 

tortoises in the Project’s connected linear utility features during 

construction to suitable habitat located adjacent to the active work area; 

 
(2) Minimization of the impacts of translocation on recipient desert tortoise 

populations; and 

 
(3) Collection of monitoring data to contribute to the collective knowledge of 

translocation as a viable conservation technique.     

 

 

4.0 TRANSLOCATION PLAN 

All desert tortoises who reside within the planned surface disturbance areas of the VV2 

Project’s power plant site and two primary staging areas will be translocated to a suitable 

offsite habitat prior to the initiation of construction activities.  This translocation will be 

carefully implemented to avoid adverse health impacts to the tortoises to be translocated 

and to minimize impacts to any receiving tortoise population.  In order to maximize 

translocation success, initial Project work will be closely coordinated with appropriate 

tortoise clearance surveys, animal health screening and careful translocation scheduling.    

 

Sufficient measures will be implemented concurrent with this translocation to ensure 

other tortoises do not enter the active power plant work area.  Desert tortoises who 

utilize habitats proximal to the Project’s linear utility features will also be excluded from 

potential impact and/or removed from harm’s way should they approach an active 

construction zone.  Additionally, any considered translocation site and/or required 

compensatory habitat selection designed to fulfill permit conditions will be based on 

maximizing translocated animal survivorship and long-term conservation planning 

pertinent to all aspects of the Project.    
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To facilitate tortoise translocation and exclusion, permanent tortoise exclusion fencing is 

to be installed around the power plant and solar field perimeter prior to translocation 

taking place. Temporary fencing will be similarly installed around any initial work startup 

area and the two primary staging areas, the Project’s primary access route and possibly 

in portions of linear utility work areas. At-risk tortoises found in temporary surface 

disturbance areas associated with the linear utility features, and which cannot be 

avoided, will be moved to an adjacent unrestricted location within the Project right-of-

way.  Pre-construction clearance surveys will be necessary in all Project site 

construction areas and material storage/equipment staging areas, as detailed in Section 

4.2.  Desert tortoise handling and transport, as explained in Section 4.3, will be 

necessary following biological clearance surveys of the power plant site and primary 

staging areas.    

 

Animal health considerations to be evaluated in all desert tortoise handling endeavors of 

the VV2 Project are discussed in Section 4.4 of this plan.  Translocation scheduling is 

discussed in Section 4.5.  Desert tortoise translocation site options for this effort are 

presented in Section 4.6.  Translocation site preparation needs and long-term 

management are briefly outlined in Sections 4.7 and 4.8.  Section 4.9 describes the 

monitoring and reporting tasks believed beneficial for this translocation effort. All 

translocation techniques to be used per this plan will adhere to terms and conditions 

specified in the ESA Biological Opinion (USFWS 2008) issued for this Project (Section 

4.10) as well as all CEC Conditions of Certification (CEC 2008a) finalized for the Project. 

 

 

4.1 Consistency with Plans and Permits 

The techniques and translocation site options recommended herein are intended to be 

consistent with pertinent regulatory plans developed for long-term conservation of the 

desert tortoise, all specific Project permits and all CEC License Conditions.  In addition, 

actions discussed herein are based upon ecological considerations and information 

gleaned from previous desert tortoise translocations.  Offsite translocation site habitat 

availability and consistency with established Translocation Guidelines (USFWS 1994, 

Appendix 2) as modified by current USFWS recommendations (R. Bransfield, USFWS, 

pers., comm. 2008), have provided primary direction for all translocation plan elements.       
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4.2 Clearance Surveys and Site Fencing 

Clearance surveys of tortoise habitat (USFWS 1992) will be completed according to 

established protocol (http://www.fws.gov/ventura/sppinfo/protocols/DT) by experienced 

biological personnel in all sites where surface disturbance is planned for the Project.  

Transect spacing between monitors will be appropriate for the vegetation present in the 

clearance area.  All tortoise sign encountered during clearance surveys will be recorded 

on standard forms (USFWS 1992) and studied for its possible indication of tortoise 

presence.  All burrows that could potentially host a tortoise will be excavated with hand 

tools per the method prescribed by the Desert Tortoise Council’s “Guidelines for 

Handling Desert Tortoises during Construction Projects” (1994, revised 1999).   

 

Initial desert tortoise presence-absence surveys for the Project were completed in 2006 

(Figure 3).  The first tortoise clearance survey for the Project area was completed in 

April, 2008 and has provided an update of tortoises and sign previously mapped in the 

vicinity (Figure 4).  Two to three tortoises are believed to reside in the northern portion of 

the proposed solar array field and adjacent lands.  Additional tortoises are known from 

west and north of the Segment 1 linear utility feature.  Two additional clearance surveys 

(Karl and Resource Design Technology 2006) are scheduled (Figure 5) for the initial 

construction startup area following temporary fence installation in September 2008, to 

ensure all tortoises are located prior to surface disturbance.  A single clearance survey 

at this time will also be completed prior to temporary fence installation along the 

Project’s four mile-length Adelanto-Colusa-Helendale Road access route (Appendix 3).   

 

Two additional clearance surveys will be completed following temporary fence 

installation in the remaining unfenced portions of the power plant, solar array field and 

primary staging areas.  Permanent fencing will be preceded by temporary fence.  Where 

exclusion fencing is not installed for construction zones, i.e., along the linear utility 

features, surveys will be conducted immediately prior to construction (Figure 6).  

Tortoises will be permanently marked for identification using an alpha-numeric 

numbering system and applied with an agency-approved technique.  Burrows 

encountered will be regularly monitored.  Construction in unfenced areas will also be 

monitored by biologists who will remove tortoises out of harm’s way to nearby suitable 

habitat in the animals’ home ranges, should any tortoise approach active work areas.   

http://www.fws.gov/ventura/sppinfo/protocols/DT
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Figure 3. Desert tortoise (Gopherus agassizii) and other sensitive species 

recorded in proximity to the Victorville 2 Hybrid Power Project in 2006. 
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Figure 4. Desert tortoise (Gopherus agassizii) and other sensitive 
species recorded in proximity to the Victorville 2 Hybrid Power 
Project in 2008. 
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Figure 4 Continued. Desert tortoise (Gopherus agassizii) and other 
sensitive species recorded in proximity to the Victorville 2 Hybrid 
Power Project in 2008. 
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Figure 4 Continued. Desert tortoise (Gopherus agassizii) and other 
sensitive species recorded in proximity to the Victorville 2 Hybrid 
Power Project in 2008. 
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Figure 4 Continued. Desert tortoise (Gopherus agassizii) and other 
sensitive species recorded in proximity to the Victorville 2 Hybrid 
Power Project in 2008. 



 

 

VV2 Final Desert Tortoise Translocation Plan, 27 June 2008 Page 14 
 

 

 

 

 

 

Figure 4 Continued. Desert tortoise (Gopherus agassizii) and other 
sensitive species recorded in proximity to the Victorville 2 Hybrid 
Power Project in 2008. 
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For permanent fencing in the power plant area and solar array field, hardware cloth-

mesh (Figure 7) will be attached to chain-link fencing.  Similar hardware cloth is used in 

temporary fencing, which will be installed prior to clearance surveys around the initial 

construction startup/primary staging areas, along the Project’s primary access route and 

potentially in linear utility areas.  This involves the installation of three-foot-wide, 1 by 2 

inch mesh hardware cloth, situated at 24” above ground, and 12” of the mesh cloth 

buried (http://www.fws.gov/ventura/sppinfo/protocols/DT Exclusion-Fence 2005.pdf.).   

 

Rebar will be used to secure hardware cloth material every 4-5 feet and T-stakes are to 

be placed every 8-10 feet along this fencing, or there will be a comparable design to 

ensure fence integrity.  All fencing is to be overseen by a “Designated Biologist” and will 

include tortoise-exclusion gates, which will remain closed except for vehicle passage.  

Fencing will be monitored monthly, during storms and after wind events.  Sand and 

debris buildup will be removed if it allows for the passage of tortoises.  Fence repairs will 

be immediate; and weekly if fence-cutting becomes a problem. 

 

 

4.3 Desert Tortoise Handling and Transport 

An approved “Designated Biologist” experienced with tortoise ecology and the principles 

of conservation biology will direct the VV2 translocation effort.  Only persons permitted 

by USFWS and CDFG will handle tortoises.  Handling will only be done using approved 

techniques (e.g., Desert Tortoise Council 1994, revised 1999) that incorporate the most 

recent, pertinent research data (e.g., Brown 2003).  

 

Animal gender, carapace length, mass, overall condition, capture site by global 

positioning system (GPS) location and legal description, will be recorded for all animals 

handled.  Tortoises will be kept upright while transported, photographed at the time of 

capture and closely examined for clinical signs of animal disease (see Section 4.4).   

 

While no tortoises are currently known to occur within the linear utility feature 

construction zones, clearance surveys will be conducted in these areas prior to surface 

disturbance to ensure no animals would be placed at-risk by Project work.  Potential 

animal handling and minimal distance transport may consequently be found necessary.       

http://www.fws.gov/ventura/sppinfo/protocols/DT%20Exclusion-Fence%202005.pdf
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Figure 7. Permanent desert tortoise exclusion fence design 

(Esque et al. 2005). 
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Any tortoises discovered in proximity to linear utility areas during construction work will 

be closely monitored to ensure these animals do not enter into harm’s way.  These 

animals will not be moved unless found to be at-risk.  If impacts to tortoises are thought 

at all possible, the affected animal(s) will be carefully moved to an unrestricted location 

within the Project right-of-way, or to adjacent lands where approved by the respective 

landowner; thereby allowing these animals to remain within their established home 

range.  The use of temporary exclusion fence installation will be considered where 

necessary in linear utility areas to prevent tortoise entry into active construction areas.   

 

Each tortoise to be moved will be kept upright and transported via an individual, 

sterilized tub with a taped, sterilized lid.  Containers may be reused only after being 

disinfected with a 10% bleach solution and dried.  Every effort will be made while 

handling tortoises to release each animal within 30 minutes of its capture.  Except during 

brief 1-minute periods when plastron measurements, weighing and photographs are 

taken, animals will be kept in an upright position. 

 

When live desert tortoises are transported by vehicle, a means of cushioning the desert 

tortoise will be used to minimize jarring, bumping, and sliding.  Tortoises will not be 

placed in automobile trunks, on floorboards in an unconfined manner, in the bed of a 

truck over the exhaust system, or left unattended in vehicles.  Transport by vehicle will 

involve only designated open routes, with speeds limited to 25 miles per hour. 

 

During all handling procedures, tortoises will be treated in a manner to ensure they do 

not overheat, exhibit signs of overheating (e.g., gaping, foaming at the mouth, 

hyperactivity, etc.), or are placed in a situation where they cannot maintain temperatures 

necessary to their well-being.  Burrow excavations will be with hand tools and are to be 

completed before noon, with burrows collapsed afterwards.  Tortoises will be kept 

shaded until it is safe to release them, with ambient air temperatures measured in the 

shade, protected from wind, and at a height of 2 inches above the ground.  Tortoises will 

not be captured, handled, moved, transported, released, or purposefully caused to leave 

a burrow when the ambient air temperature is above 95 degrees Fahrenheit (35 degrees 

Celsius);  or where the ambient air temperature is anticipated to exceed 95 degrees 

Fahrenheit prior to completing all anticipated handling and processing tasks.  
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If the ambient air temperature exceeds 95 degrees Fahrenheit during handling or 

processing, desert tortoises will be kept shaded in a controlled environment which does 

not exceed 95 degrees Fahrenheit.  These animals will not be released until ambient air 

temperature declines to below 95 degrees Fahrenheit.  

 

If a tortoise voids its bladder as a result of being handled, the animal will be rehydrated. 

The process of rehydrating a desert tortoise will take place at the location where the 

animal was captured (or to be released, for translocated tortoises), and consist of 

placing an individual tortoise in a tub with a clean plastic disposable liner for a minimum 

of 10 to 20 minutes. The amount of water that is placed in the lined tub will not exceed 

the lower jaw height of the tortoise.  

 

Tortoises identified during clearance surveys that are to be translocated, i.e., those 

within the main VV2 power plant site, solar array field and primary staging areas, will be 

examined, measured and assigned a unique number upon capture (USFWS 2008).  

Tortoises will be marked using small epoxy number placement on the animal’s carapace.   

 

Blood samples of each tortoise to be translocated will also be acquired for use in animal 

health assessment.  Blood samples will be submitted to Dr. Mary Brown at the University 

of Florida Mycoplasma Research Lab (1600 SW Archer Rd., BSB 350, Gainesville FL 

32610) for testing.  Those tortoises found to be health-compromised per established 

agency standards or seropositive would be translocated to captive locations associated 

with conservation, educational or research endeavors, or made available for adoption by 

approved entities.  A 10-acre fenced educational area under construction at Edwards Air 

Force Base (Mark Hagan, pers. comm. 2008) could be considered for any seropositive 

tortoise placement, with appropriate approvals secured.  In addition, tortoise care pens 

established at the Lewis Center Academy for Academic Excellence in Apple Valley, with 

appropriate approval, could similarly be considered for seropositive tortoise placement.   

 

Each adult tortoise to be translocated will also be fitted with a light-weight radio 

transmitter having a battery life of at least one year.  Transmitter attachment will allow 

tortoises to be kept in place at the point of capture during blood testing and facilitate 

animal relocation following acquisition of blood testing results.   
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Radio transmitters will be attached to tortoises similar to the manner described in 

Boarman et al. (1998).  Radio transmitters and antennae must be mounted so as not to 

impede growth or the daily activities of the tortoise such as burrow construction, righting 

of overturned desert tortoises, and mating.   

 

Tortoises fitted with transmitters will be monitored at least every other week after release 

until a date the translocated tortoises are considered established in their new home 

ranges, as ascertained in consultation with the CEC’s CPM, the CDFG and USFWS 

(CEC 2008b).  At this point of perceived home range-establishment, the frequency of 

transmittered tortoise monitoring can be changed to monthly intervals.  If animals are not 

located in the regularly scheduled, dawn to dusk (as necessary) monitoring effort, this 

search will be extended until all transmittered tortoises are located.  In April 2010, 

following a planned 20 month telemetry monitoring period (CEC 2008b), transmitters will 

be carefully removed from the translocated tortoises.      

 

All recipient tortoise population animals observed while tracking translocated tortoises 

will be noted, including general health parameters and observed behavior.  However, 

these recipient population tortoises will not be captured or handled.  Locations of these 

encountered recipient population tortoises will also be recorded using GPS coordinates 

and a legal description.   

 

Every effort will be made to ensure that the well-being of each translocated tortoise is 

not compromised by either the process of attaching radio transmitters or the location and 

operation of these devices.  Placement and installation of radio antennae on desert 

tortoises shall be done in a manner that eliminates voids between the carapace and the 

antennae (i.e., the antennae attachment shall be flush with the carapace).  Antennae 

may be left trailing unattached behind the tortoise.  

 

The total mass of the instrumentation that is attached to each desert tortoise including 

antenna, epoxy, etc., will not exceed 10 percent of the animal’s body mass.  Radio 

transmitters that contain weak batteries will be removed or replaced before the batteries 

are likely to fail.  For translocation purposes, captured tortoises may be held overnight 

and moved the following morning within the previously outlined temperature constraints.   
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Additional radio transmitter use direction pertinent to the VV2 Translocation Plan and 

tortoises is detailed below:  

 
A. Radio transmitters may temporarily (up to 48 hours) be attached to 

tortoises with duct tape, in situations in which full processing cannot be 

completed to comply with temperature guidelines, or when light levels do 

not allow for formal and final transmitter attachment. 

 

B. Any shell damage from attachment or removal of radio transmitters will be 

reported in writing within 3 working days to the USFWS and CDFG. 

 

C. Where transmitters are affixed to tortoises, these animals will be 

monitored at approved intervals year-round to ensure that animals are not 

lost due to long-range movements beyond the area capable of being 

detected by telemetry equipment. If a desert tortoise has a malfunctioning 

transmitter it will be replaced before the animal becomes active.  

 

D. Transmitters and other equipment will be removed from all tortoises that 

can be located prior to end of monitoring timeframes. Every effort to 

locate and remove non-functioning transmitters and other equipment from 

tortoises thus handled in the VV2 Translocation Program will be made.  

 
This effort shall include thorough searches of each affected tortoise’s 

home range and all known shelter sites. All efforts to locate tortoises will 

also be documented within monitoring reports submitted to the involved 

regulatory agencies, along with an estimate of the number of hours spent 

or areas covered while searching for tortoises with non-functioning 

transmitters and other equipment.  

 

 

Juvenile tortoises found during September 2008 clearance surveys that are too small for 

transmitter attachment, i.e., less than 110 mm, will be placed in an onsite, protective 

enclosure within a designated contingency holding area (see Section 4.6 below) to await 

blood sampling results.   
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If determined healthy, juvenile tortoises will be carefully transported to the selected 

translocation site, marked with the Project-related identification number and placed in a 

similar protective fenced enclosure.  After a two-week acclimation period in the final 

translocation area, this protective enclosure will be modified (Morafka et al. 1997) to 

allow for animal departure.  Following translocated animal departure, enclosure 

materials will be removed. Adult tortoises found healthy and disease-free would also be 

moved to the selected translocation site.  Tortoises assessed as clinically ill or diseased 

(see Section 4.4) will be transported separately from healthy tortoises to an approved 

adoption entity or research facility, according to regulatory agency direction.   

 

Transport of desert tortoises to the selected translocation site should only occur when 

ground temperatures consistently do not exceed 42°C, so that animals can safely find 

refuge in potentially unfamiliar areas without the added constraints of warmer 

temperatures.     

 

Tortoises moved to the selected translocation destination area will be transported via 

individual, sterilized tubs with taped, sterilized lids.  Upon arrival at the selected 

translocation destination site, transported animals should be placed at artificial burrow 

entrances.  However, as artificial burrows are infrequently used by a tortoise readily, 

animals should only be moved when there is sufficient time and at an ambient 

temperature for the tortoise to either accept an artificial burrow or create/find another 

initial shelter site.  All tortoises moved to the translocation destination site will be 

monitored to ensure shelter is acquired by the animal before being left on their own.   

   

Desert tortoise nests identified during clearance survey burrow excavation will be moved 

to a microsite (e.g., shrub cover, soil type, substrate cover, etc.) as similar to the locality 

found as possible (e.g., same degree of vegetative cover, plant species, soil substrate, 

aspect) in the selected translocation area, using standard techniques (e.g., Desert 

Tortoise Council, 1994, rev. 1999).  Any desert tortoise nests found between November 

and April are unlikely to be viable (Karl and Resource Design Technology 2006) and will 

not be moved during clearance surveys.  Any desert tortoise nests translocated will be 

protected according to the standard techniques cited above and carefully monitored. 
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If any tortoise mortality is suspected as a result of burrow excavation, animal handling or 

radio transmitter use methodology, the CDFG and the USFWS will be notified 

immediately.  Monitoring reports (Section 4.7) will be prepared by a designated biologist 

monthly for the duration of Project construction work.  Project progress and mitigation 

measure implementation [see Table 1: Implementation Schedule] will be recorded.  This 

recordation will include the capture and release locations of all tortoises found, animal 

measurements, and other relevant data.  A final mitigation report will also be prepared 

following translocation program completion summarizing all findings.    

 

 

4.4 Animal Health Considerations 

Several diseases have been documented in wild desert tortoise populations in the 

Mojave Desert.  These include an upper respiratory tract disease (URTD) commonly 

associated with Mycoplasma agassizii (Rostal and Lance 2003); as well as a similar 

disease complex connected to Mycoplasma testudinium and proliferative pneumonia 

(Jacobson and Berry 2004); a cutaneous dyskeratosis shell disease (Christopher et al. 

2002, 2003), and a herpes virus (Origgi et al. 2002).  

 

Upper respiratory tract disease and similar complexes are likely exacerbated by stress 

(M. Brown, pers. comm. to Tracy et al. 2004), which can be imposed on desert tortoises 

by drought, habitat degradation, poor nutrition and/or animal density (Saethre et al. 

2003).  It is also likely that certain levels of stress predispose desert tortoises to 

acquiring one or more of these diseases.   

 

It is conceivable that the stress of translocation may either exacerbate existing disease 

or immunocompromise an animal to contract disease more easily.  Other diseased 

animals must, however, be in the translocation area for healthy translocated tortoises to 

become infected.  The current rate of infection in wild tortoise populations throughout the 

western Mojave Desert is unknown, but has been observed to be approximately 3-5 % in 

three sites located several miles northwest of the site (A. Karl, field notes).   
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M. agassizii transmission involves direct contact with an infected tortoise (Brown et al. 

2003).  Desert tortoises are believed to be contagious during periods of acute phases, 

when they have clinical signs (Brown et al. 2003).  Such signs include a mucous nasal 

discharge, wheezing, conjunctivitis, and lethargy.   

 

According to Schumacher et al. (1997) positive clinical signs statistically correlate with 

positive serology (i.e., exposure to M. agassizii). A mucous nasal discharge was the 

clinical sign that was the most reliable predictor (93% of tortoises with a mucous nasal 

discharge were seropositive), although it could be caused by other pathogens.  Positive 

serology [i.e., M. agassizii-specific antibodies detectable by an enzyme-linked 

immunosorbent assay (ELISA)] is indicative that a tortoise has been exposed to M. 

agassizii (Schumacher et al. 1993). While positive serology does not necessarily indicate 

an active infection by M. agassizii, it has generally been observed that seropositive 

tortoises are infected with M. agassizii (Drs. Lori Wendland and Mary Brown, University 

of Florida Mycoplasma Research Lab, pers. comm. Dr. Alice Karl, 2004). 

 

All tortoises handled as part of this Translocation Plan will be examined for clinical signs 

of URTD symptoms, visible signs of herpes lesions and cutaneous dyskeratosis (Berry 

and Christopher 2001), with data recorded for each animal.  Blood samples (no more 

than 2 cc) will be collected via standardized techniques of brachial or subcarapacial 

venipuncture (University of Florida, Department of Pathobiology, no date) to test for the 

presence of antibodies to M. agassizii.  Nasal samples will be taken using standardized 

flushing techniques (Wendland 2001) to culture for M. agassizii and potentially other 

pathogens (e.g. herpesvirus, M. testudinum, iridovirus, Pasturella testudinis).   

 

Only experienced persons who have been previously permitted to conduct this work on 

desert tortoises will collect blood samples.  Whole blood will be centrifuged and both the 

plasma and nasal samples will be packaged on ice and sent overnight express freight to 

the University of Florida Mycoplasma Research Lab for testing.  Following initial blood 

sampling, tortoises will be fitted with transmitters and not moved until ELISA test results 

have been acquired, as described in Section 4.3 above.   Verified ill tortoises will not be 

placed in situations where contagion can spread to healthy tortoises.   
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Seropositive tortoises can survive in controlled environments where care is provided 

(Rostal and Lance 2003), and any such animals identified as part of this Translocation 

Plan will be placed in appropriate adoption or research facilities.   

 

 

4.5 Translocation Scheduling 

Project permits and approvals are currently anticipated to be finalized in June-July 2008.  

After careful consideration of planned Project work timetables and tortoise translocation 

temperature constraints, a complete translocation schedule (Table 1) has been identified 

that would allow for a September, 2008 surface disturbance initiation date.  The 

flowcharts previously depicted in Figures 4 and 5 describe specific aspects of tortoise 

clearance survey scheduling for the April 2008 through September 2010 time period.    

 

All startup construction surface disturbance has been phased to avoid tortoise burrows 

and the need for translocation during the heat of summer months, with final tortoise 

translocation to be completed in the cooler temperatures of late September or early 

October, 2008.  Tortoise surveys of the Project area involving a single clearance pass 

have been conducted (April 2008) and used to identify a startup construction area in the 

southern portion of the power plant construction area where no tortoises currently reside.  

Temporary tortoise exclusion fencing around the perimeter of the startup construction 

area is to be installed following issuance of all Project permits, in the August, 2008 

timeframe.  Similar fencing would be installed along the primary access route at this 

time.  Roadway fencing will be extended in a right angle for a 30 feet length at road 

intersections, to discourage tortoises from following the fenceline into roadways.  

 

The temporary fence-enclosed startup construction area would be re-surveyed with two 

clearance passes prior to ensuing work activities, to ensure that no tortoises were 

present in planned surface disturbance areas.  Fencing of the remaining portion of the 

power plant site and two primary staging areas would occur in late September or early 

October 2008, when ambient temperatures would be suitable for tortoise translocation.  

This fencing would be followed by two tortoise clearance survey passes and subsequent 

tortoise translocation.   
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Table 1.  Implementation Schedule (2008-10) for the Victorville 2 Hybrid Power 
Project Translocation Program.  

 

 
Task 

                                                           
 

 
Year 2008 Month 

 
Jan 

 

 
Feb  

 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Nov 

 
Dec 

 
Select translocation 
site option. Finalize 
private land transfer or 
secure public land use 
approvals. 
 

 

 

        

 

 

       

          

 
Delineate initial work 
zones (power 
plant/staging areas) & 
50 foot buffer areas 
with wood lath, 
avoiding burrows. 

 

            

 
Install temporary 
tortoise exclusion 
fencing around initial 
work zones/access 
road. Survey for 
tortoises prior to 
construction work. 
 

            

 
Soil disturbance in 
initial work zones. 

 

            

 
Install permanent 
tortoise exclusion 
fencing at power plant 
and temporary fencing 
at staging areas. 
  

            

 
Conduct clearance 
surveys of power 
plant/staging area. 
Mark tortoises, affix 
transmitters, sample 
blood & complete 
ELISA testing. Healthy 
tortoises translocated 
& seropositive 
tortoises adopted. 
 

            

 
Monitor translocated 
tortoises. 
 

            

 
Construction work 
throughout entire 
Project area.  
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Table 1 Continued.  Implementation Schedule (2008-10) for the Victorville 2 Hybrid 
Power Project Translocation Program.  

 

 
Task 

                                                           
 

 
Year 2008 Month 

 
Jan 

 

 
Feb  

 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Nov 

 
Dec 

 
Closely monitor work 
in linear utility areas. 
Move at-risk tortoises 
to approved location. 
 

      

         

         

 
Monitor and maintain 
exclusion fences. 
 

            

 
Monthly reporting. 
 

            

 

 
Task 

                                                           
 

 
Year 2009 Month 

 
Jan 

 

 
Feb  

 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Nov 

 
Dec 

 
Construction work

1
. 

 

            

 
Closely monitor work 
in linear utility areas. 
Move at-risk tortoises 
to approved location. 
 

            

 
Monitor and maintain 
exclusion fences. 
 

            

 
Remove temporary 
fencing & revegetate 
temporary impacts.  
 

            

 
Monitor translocated 
tortoises. 
 

            

 
Monthly reporting. 
 

            

       

 

                                                 
1 Construction work limited to permanently fenced Project area and linear utilities.   
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Task 

                                                           
 

 
Year 2010 Month 

 
Jan 

 

 
Feb  

 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Nov 

 
Dec 

 
Continue revegetation 
of temporary 
disturbance areas. 
 

            

 
Construction work

2
. 

 

            

 
Closely monitor work 
in linear utility areas. 
Move at-risk tortoises 
to approved location. 
 

            

 
Monitor and maintain 
exclusion fences. 
 

            

 
Monitor translocated 
tortoises. 
 

            

 
Assess translocated 
tortoise health & 
remove transmitters. 
 

            

 
Monthly reporting. 
 

            

 
Hybrid power 
production capability 
achieved.  
 

            

 

 

 

 

 

 

 

 

 

 

                                                 
2 Construction work limited to permanently fenced Project area.   
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4.6 Translocation Site Considerations and Options 

An anticipated two to five desert tortoises are to be moved from the VV2 Project to an 

approved translocation site within the western Mojave Desert range (Figure 8; modified 

from BLM 2005), preferably into a Desert Wildlife Management Area (DWMA).   

 

Several interlinking factors must be considered in selecting an appropriate translocation 

area for healthy tortoises.  Primary considerations include habitat suitability for 

translocated tortoises, land availability/cost and relative land acquisition ease/timeliness.  

Secondarily, protection of translocated tortoises and long-term habitat manageability 

must be assured; such that location of large habitat blocks situated away from 

recreational and residential impact zones (Figure 9; modified from BLM 2005) offer the 

highest degree of translocation site manageability.   

 

Inclusion of translocation site acreage as a subset of the 1,315.5 acres of compensation 

lands to be acquired for the Project may be beneficial in terms of minimizing additional 

agency approvals and quickly finalizing translocation acreage needs.  However, securing 

public land use approvals for translocation apart from compensatory habitat requirement 

fulfillment; or acquiring a small property specific for translocation site separate from other 

compensation lands, allows greater flexibility with regard to lands available for purchase.   

 

If private lands are acquired for translocation purposes, selected lands ideally would be 

located within Mohave ground squirrel (Spermophilus mohavensis) historic range (Figure 

10; modified from BLM 2005), as compensatory habitat for this species is required for 

the VV2 Project.  Acquisition of lands supporting high “total corrected sign” or “TCS”, i.e., 

high use, tortoise habitat within or adjacent to known Mohave ground squirrel 

populations (Figure 11; modified from Leitner 2008) would maximize conservation 

benefits of compensation land acquisition for both species.  

 

Ideal translocation lands would include suitable habitat as described above that 

encompasses the home range of tortoises affected by the Project.  However, private 

lands situated in proximity face considerable future development pressure (Figure 12) 

and the few public lands situated proximal to the Project are subject to disposal under a 

Land Tenure Adjustment (LTA) program (Figure 13; modified from BLM 2005).   
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Figure 8. Victorville 2 Hybrid Power Project 
 

 and the western Mojave 
Desert range of desert tortoise (Gopherus agassizii) in 2002. Map 

modified from BLM (2005); top photo Bureau of Land Management. 

Western Mojave Desert 
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Figure 9. Victorville 2 Hybrid Power Project
 

, vehicle impact areas and 
higher density total corrected sign (TCS) desert tortoise (Gopherus 

agassizii) habitat recorded for 1998-2002. Map modified from BLM (2005). 

Western Mojave Desert  

DWMA 
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Figure 10. Victorville 2 Hybrid Power Project
 

 in relation historic Mohave 
ground squirrel (Spermophilus mohavensis) range. Map modified from 

Leitner (2008); photo courtesy Desert Tortoise Preserve Committee. 
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Figure 11. Victorville 2 Hybrid Power Project 
 

(approximate) in relation to 
populations of the Mohave ground squirrel (Spermophilus mohavensis). 

Map modified from Leitner (2008). 
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Figure 12. Victorville 2 Hybrid Power Project 

 
 and anticipated 

proximal development. Map modified from RBF Consulting (2004). 
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WEMO DWMA 

NEMO/NECO DWMAs 
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A translocation site outside of tortoise critical habitat (Figure 14; modified from CDFG 

2007) is recommended per desert tortoise recovery plan (USFWS 1994) guidelines 

(Appendix 2).  However, this guideline should not be considered an absolute constraint 

where a small number of tortoises is involved (pers. comm. R. Bransfield, USFWS, 

2008); particularly if such a land acquisition acts to consolidate large blocks of habitat.  

Translocation into lands within the county of Project impact is recommended (pers. 

comm. T. Moore, CDFG, 2008) as is placement within a nearby DWMA (BLM 2005).   

 

Translocation into a habitat similar in quality to the animal’s original home range may 

maximize survivorship.  Translocation into a population comprised of perceived similar 

genetics (Murphy et al. 2007), i.e. southwest of a Rand Mountains-Fremont Peak-Harper 

Lake meridian, is also advisable (pers. comm. Dr. K.H. Berry, USGS 2008).    

 

In light of the above considerations, several translocation site locality options of varying 

habitat characteristics and conservation planning status have been identified for 

placement of healthy tortoises to be translocated from the VV2 Project (Figure 15, 

modified from BLM 2005; Table 2; and Appendix 3): 

 

1. Proximal private lands south of Shadow Mountain Road, east of U.S. 

Highway 395, and outside (south of) desert tortoise critical habitat; 

2. Proximal private lands north of Shadow Mountain Road, east of State 

Highway 395 and within desert tortoise critical habitat; 

3. Proximal private lands south of State Highway 58, east of U.S. Highway 

395, in the Kramer Hills region and within desert tortoise critical habitat;  

4. Proximal private lands north and south of Shadow Mountain Road, west of 

U.S. Highway 395, and within desert tortoise critical habitat; 

5. Proximal private lands in the northern El Mirage Valley area, west of 

Shadow Mountain Road and outside (west of) desert tortoise critical habitat; 

6. Private lands north of State Highway 58, west of U.S. Highway 395 and 

within Kern County, and outside (west of) desert tortoise critical habitat;  

7. Private lands north of State Highway 58 and Kramer Junction, east of U.S. 

Highway 395, and within desert tortoise critical habitat;  
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Figure 14. Victorville 2 Hybrid Power Project
 

 in relation to desert tortoise 
(Gopherus agassizii) critical habitat and West Mojave (WEMO) Desert Wildlife 

Management Areas (DWMAs). Map modified from CDFG (2007). 

WEMO DWMAs 

NEMO/NECO DWMAs 
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Figure 15. Map of proposed desert tortoise (Gopherus agassizii) 
translocation site options and other potential compensatory habitat 
relative to Desert Wildlife Management Areas, as well as suggested 
Mohave ground squirrel (Spermophilus mohavensis) “core”     and 
other population     areas. Map modified from BLM (2005) with map 
data from LaRue (2002) and Leitner (2008).  
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8. Certain approved California Wildlife Reserve lands managed by CDFG, 

situated southwest of a Rand Mountains-Fremont Peak-Harper Lake 

meridian, within or outside of desert tortoise critical habitat; and 

9. Certain approved BLM-managed public lands within the LTA retention or 

consolidation zones (Figure 13), southwest of a Rand Mountains-Harper 

Lake meridian, within or outside desert tortoise critical habitat.  

      

Two additional localities previously used for compensation purposes are also depicted in 

Figure 15, as well as further described in Table 2/Appendix 3, and together with any 

private land translocation acreage selected, could be used to fulfill Project requirements:     

 

A. Private lands in the Desert Tortoise Natural Area, within Kern County; and 

B. Private lands situated northeast of Black Mountain and southwest of Fort Irwin 

National Training Center, within San Bernardino County. 

 

Considerations in selecting a private land translocation site involve the time necessary to 

secure title to lands and the relative complexity of this task.  Similarly, the time needed to 

fulfill BLM permitting requirements associated with the potential use of public land for 

translocation purposes or coordination tasks necessary for use of military lands are 

factors to be considered in selecting one of the translocation site options.  The time and 

complexity of acquiring title to private lands, completing management agreements, and 

coordinating with various agencies can be considerable.  Lands selected for 

translocation purposes must also be acquired and prepared prior to September, 2008. 

 

Most importantly, the selected translocation area must support sufficient habitat to 

support the number of translocated tortoises that will use it.  This consideration is 

dependent on the characteristics of the recipient tortoise population, the number and sex 

of animals to be translocated and the habitat quality of the translocation area.  Recent 

two-year telemetry studies in the western Mojave Desert (Harless et al. 2007) using the 

minimum convex polygon and fixed kernel (i.e., a statistical approach to measuring 

home range size) home range estimators have estimated the average home range for 

males at 45 ha (111 acres) and at 16 ha (39 acres) for females [N = 35; 20 males and 15 

females].   
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Another similar telemetry study (Berry et al. 2007) using a kernel estimator (95% mean 

size) estimated the average home range for males at 39.8 ha (98 acres) [SD=28.3 ha 

(70 acres)] and at 9.4 ha (23 acres) [SD=6.6 ha (16 acres)] for females [N = 27; 16 

males and 11 females].  Only small portions of home ranges for some alpha males 

overlapped and core portions of their ranges were found to be isolated from each other.  

This study also found female tortoise core areas to be separated from each other; and 

core areas for both sexes to vary by season (Berry et al. 2007).   

 

As the translocation of two or more desert tortoises is anticipated from the VV2 Project’s 

permanent disturbance area, access to 100 acres or more may be preferable in 

providing an optimum home range habitat base for one male tortoise and perhaps a 

secondary female or male tortoise.  A smaller acreage base however, may very well 

provide adequate habitat for a small number of translocated tortoises, especially if these 

lands contain high quality habitat and are situated adjacent to other suitable habitat. 

 

An onsite contingency holding area (Figure 16) has been identified for the VV2 Project’s 

translocation program.  This block of occupied tortoise habitat would be used as a short-

term holding area for healthy tortoises found in the remainder of the Project’s power 

plant and primary staging (laydown) areas, should securing the final translocation area 

not be completed by September, 2008.  This contingency area would encompass no 

more than 100 acres of suitable habitat and would be enclosed with temporary fencing to 

maximize tortoise protection capability.  A 15 by 15 foot protective enclosure would be 

constructed in a portion of this area to protect any juvenile tortoises found during 

clearance surveys, while blood samples are analyzed, prior to translocation.       

 

 

4.7 Translocation Site Management 

Private lands acquired for translocation purposes would be managed over the long-term 

for the explicit purpose of tortoise and other special status species survival and benefit, 

per a site-specific management plan to be approved by the CDFG.  An appropriate 

monetary endowment for translocation site management will also be secured to ensure 

management plan components are implemented.  A property title transfer to CDFG may 

also be required where private lands are acquired for translocation purposes.   
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  Contingency Desert   
Tortoise Holding Area 

Figure 16. Onsite contingency holding area identified for the Victorville 2 Hybrid 

Power Project’s Desert Tortoise Translocation Program. 
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Completion of a public land lease per BLM realty provisions and/or development of a 

Memorandum of Understanding with a local BLM field office would be necessary to 

utilize public lands managed by BLM for translocation purposes.  Public land status 

under the recently adopted LTA program (BLM 2005), i.e., lands identified or retention or 

disposal, as well as their Multiple Use Classification (Limited, Moderate or Unclassified), 

would be primary considerations in such an endeavor.  Approval by BLM’s California 

State Office is also required for any public land wildlife translocation.   

 

Site-specific National Environmental Policy Act (NEPA) documentation would likely be 

required for any considered translocation action involving public lands.  The BLM’s 

multiple-use mandate would be applicable and potential translocation site management 

needs would need to be considered and implemented in this context.  BLM’s West 

Mojave Plan (2005) has outlined long-term conservation objectives for desert tortoise 

and MGS, which would be applicable to translocation site management.    

 

 

4.8 Translocation Site Preparation 

Once the translocation area is approved and acquired, a site characterization should be 

completed prior to moving tortoises onto the property. All tortoise sign occurring onsite 

and in the immediate (0.25 mile) zone of influence should be mapped and fully 

described.  Fencing needs and other potential anthropogenic impact considerations 

should also be assessed at this time.   

 

At least two artificially-created burrows of approximately four to six feet-length should be 

prepared at the selected translocation site for each desert tortoise to be moved, using a 

gas-powered auger, prior to animal relocation. Concurrent with tortoise capture at the 

VV2 clearance area, surface soil and scat from each individual tortoise’s capture burrow 

should be placed in the artificial burrow to which a tortoise will be introduced, to assist 

with acclimation (Karl and Resource Design Technology 2006).   

 

Juvenile tortoises are more subject to depredation than are adults and should be 

provided with enhanced protection if any are moved as part of the VV2 Project.  Optimal 

protection can be facilitated with predator-proofing any planned temporary enclosure.   
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The necessary size of any temporary enclosure depend on the number of tortoises 

found, but could start at 20 feet in diameter and be extended to approximately 50 feet if 

more than three juvenile tortoises are contained.  After these juvenile tortoises have 

become familiar with the site’s odors and landmarks for two weeks, escape holes in the 

lower edge of the enclosure can be constructed (Morafka et al. 1997).  Following juvenile 

tortoise departure, all enclosure material would be removed from the translocation site.   

 

Closely monitoring tortoise movements immediately after translocation may facilitate the 

identification of potential problems at the selected site.  Any management issues 

identified through this initial monitoring should be addressed in a timely fashion. Once 

tortoises have acclimated and established a home range at the translocation site, 

movement away from this use area is anticipated to be minimal.   At the Hyundai Desert 

Tortoise Translocation Study Site, two of 14 translocated tortoises moved 400 meters 

away from the fenced translocation site within 16 months of fence removal (Karl 2007).   

 

 

4.9 Animal Monitoring and Reporting 

Monitoring translocated tortoises will provide useful information on how this translocation 

affects resident tortoises and how future successful translocation actions can be 

facilitated. This monitoring will be conducted by qualified personnel using telemetry and 

casual observation.   

 

Translocated animals will be monitored for an anticipated one day every other week 

between September 2008 and April 2010 (CEC 2008b).  However, after new home 

ranges are perceived to be established per involved regulatory agency consultation, this 

monitoring frequency may be shortened to monthly monitoring intervals (CEC 2008b).  

At the end of this 20-month telemetry period, transmitters will be removed.   

 

The focus of this monitoring effort would be to observe how translocated tortoises 

respond to their new habitat, as well as to record survivorship.  Another primary 

emphasis of monitoring would be to ensure translocation site management issues are 

identified and rectified quickly.  Monitoring observations would be reported to state and 

federal regulatory agencies on a monthly basis; or more frequently if warranted.  
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Information on all tortoise movements (i.e., translocated tortoises as well as recipient 

population tortoises), habitat use, behavioral interactions and survival will be recorded 

throughout the course of this monitoring effort.  Data collected will include animal 

gender, approximate carapace length, overall condition, outward signs of disease and 

observation location.   

 

Each recipient tortoise population animal encountered will be described as completely as 

possible without handling or harassing the animal in any manner.  Overall health and 

movements of translocated tortoises would be tracked over a 20 month-length telemetry 

period (CEC 2008b), based on health indices assessed at the initial point of capture.   

 

All encounters with state or federally-listed species other than the desert tortoise are 

also to be recorded by involved biological personnel, who are to ensure this information 

is conveyed to the Designated Biologist in a timely manner.   State or federally listed 

wildlife species other than translocated tortoises are not to be handled without acquiring 

additional incidental “take” authorization from the appropriate regulatory agency.   

 

While collected translocated tortoise monitoring information may be largely anecdotal in 

nature without a rigorous study design and replication, such data can be analyzed in a 

manner designed to formulate prescriptions for future translocations involving small 

numbers of tortoises.  The planned 20 months of telemetry work will encompass two 

spring seasons.  Such monitoring may allow for a meaningful assessment of spring 

emergence from burrows in consideration of the atypical fall translocation implemented 

for this Project (CEC 2008b).  

 

Monthly reports will include an analysis of all pertinent desert tortoise health and habitat 

use observations, data on animal movements recorded from telemetry study, information 

on encounters with recipient tortoise population animals (if observed), any increased 

presence of known tortoise predators such as common ravens and coyotes, as well as 

any issues encountered in translocation property management.  The Project’s final 

translocation monitoring report will include recommendations on how to improve 

techniques and conservation property management to enhance translocation success.   
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4.10 Biological Opinion Terms and Conditions 

To be exempt from the prohibitions of ESA Section 9, the City of Victorville must comply 

with the following terms and conditions, which implement the reasonable and prudent 

measures described in the “Biological Opinion for the Victorville 2 Hybrid Power Project, 

San Bernardino County, California” (USFWS 2008):  

 

1. The city of Victorville must ensure that only biologists authorized by the Service 

[USFWS] under the auspices of this biological opinion conduct surveys for and 

translocate desert tortoises.  We request that you provide us with the credentials 

of authorized biologists or biological monitors who you wish to conduct these 

duties at least 30 days prior to the time they must be in the field. 

 

2. (a)To ensure that the measures proposed by the City of Victorville are effective 

and are being properly implemented, the City of Victorville or its agent must 

contact the Service immediately if it becomes aware that a desert tortoise has 

been killed or injured by project activities.   

 

At that time, the Service and the Environmental Protection Agency and its agent 

must review the circumstances surrounding the incident to determine whether 

additional protective measures are required.  Project activities may continue 

pending the outcome of the review, provided that the proposed protective 

measures and any appropriate terms and conditions of this biological pinion have 

been and continue to be fully implemented.  

 

(b) The Environmental Protection Agency must immediately re-initiate formal 

consultation with the Service, pursuant to section 7(a)(2) of the Endangered 

Species Act, if 3 desert tortoises are killed or injured by project activities within 

the action area.  

 

3. The Environmental Protection Agency must ensure that the City of Victorville 

does not commence ground-disturbing activities until the Service has provided 

written approval of the translocation plan.  The translocation plan must 

thoroughly address the following elements: 
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i. The survey methods that will be used to find and remove desert tortoises from 

the power plant site and staging areas; 

 

ii. A protocol for holding and transporting desert tortoises from the project site to 

the translocation area; 

 

iii. A description of the translocation area and proof that the land owner has 

agreed to receive the translocated desert tortoises; 

 

iv. A protocol for monitoring the status of the translocated desert tortoises, 

including the frequency with which they will be checked, the length of time they 

will be monitored after translocation, and a method of marking them so they can 

be identified permanently; 

 

v. A protocol for testing for disease and a strategy for dealing with clinically ill and 

seropositive animals; and 

 

vi. A contingency plan and list of contacts in the event unforeseen circumstances 

arise. 

        

 

5.0 ENVIRONMENTAL CONSEQUENCES OF THE TRANSLOCATION 

PROGRAM 

Little environmental impact is anticipated as a consequence of the VV2 Translocation 

Program.  The selected translocation site would support suitable tortoise habitat, 

including appropriate cover-site locations and forage.  All considered translocation sites 

are also within the same perceived genetic unit (Murphy et al. 2007) as tortoises residing 

in the VV2 Project area.   

 

Existing roads would be used to transport tortoises to the selected translocation site.  No 

special resources, sensitive habitats or unique vegetation types would be disturbed in 

any aspect of translocation site preparation, including artificial/nest burrow installation 

and juvenile tortoise release pen construction.   
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Current desert tortoise densities throughout the western Mojave Desert are considered 

lower than historic numbers (USFWS1994).  The addition of two to five tortoises at an 

appropriately suitable translocation site in this region is unlikely to adversely affect the 

ecological “carrying capacity” of the selected translocation site.  Tortoises are known to 

disperse and expand their home ranges in the wild, such that any disruption of existing 

tortoise social hierarchies at the selected translocation site also would likely be minimal 

with the small number of introduced tortoises.  Further, translocated tortoises in the VV2 

Translocation Program are anticipated to contribute to the breeding population of 

tortoises occurring at the selected translocation site, thus implementing a recovery plan 

(USFWS 1994) action.       

 

As indicated in Section 4.4 above, all tortoises to be translocated per this Program will 

be tested for disease prior to translocation.  No clinically ill or seropositive tortoises will 

be translocated.  Therefore, there will be no potential for the introduction of diseased 

tortoises into the selected translocation site.   

 

Every effort will be made to coordinate closely with identified agency representatives on 

all aspects of translocation, should use of BLM-managed public land, or wildlife reserves 

managed by the CDFG, be approved. Strict adherence to all agency-issued site use 

stipulations would also be required with use of either of these translocation options.     

           

 

6.0 CONTINGENCY PLANNING AND PROGRAM CONTACTS 

In the event unforeseen circumstances arise relative to the VV2 Translocation Program, 

the BRMIMP, or any CEC Condition of Certification, the CEC’s Compliance Project 

Manager (CPM) for the VV2 Project, the CEC’s Project Manager or the CEC Siting 

Office Manager will be notified by the VV2 Project’s Designated Biologist to resolve the 

issue or determine a subsequent course of action.   

   

Where these circumstances may involve specific reporting details, clarifications or 

questions related to complying with Biological Opinion Terms and Conditions, the EPA’s 

San Francisco Office and the USFWS Ventura Field Office will be contacted by either 

the CPM or the VV2 Designated Biologist.  
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Similarly, where CESA Section 2081 incidental take permit condition issues, 

clarifications or reporting may be involved, CDFG Region 6 representatives and/or staff 

in the CDFG’s Los Alamitos Administrative Office should be contacted.  

 

Peter Soderquist, Airport Director, should also be contacted in the event of unforeseen 

circumstances associated with the Southern California Logistics Airport.  General 

Manager Logan Olds should be contacted for issues associated with the Victor Valley 

Wastewater Reclamation Authority’s treatment plant at 20111 Shay Road.   

 

In the case of public land use conflicts regarding biological issues, Dr. Larry LaPre, 

District Biologist for BLM’s California Desert District, or Resources Branch Chief Mickey 

Quillman of BLM’s Barstow Field Office, should be contacted.   

 

For issues pertaining specifically to the City of Victorville or area road projects, City 

Manager Jon Roberts should be notified.  For information about VV2 facility design, Tom 

Barnett, Executive Vice President and/or Tony Penna, Vice President Development, of 

Inland Energy Inc. should be contacted.   

 

For information regarding preparation of this Translocation Plan, Senior Ecologist Tom 

Egan of AMEC Earth and Environmental, Inc. should be contacted.   

  
 
City of Victorville    Inland Energy, Inc. 
     
Jon Roberts     Tom Barnett  
City Manager     Executive Vice President 
City of Victorville    3501 Jamboree Road 
14390 Civic Drive    South Tower, Suite 606 
Victorville CA 92392    Newport Beach, CA 92660 
(760) 955-5029    (949) 856-2200 
      tbarnett@inlandenergy.com 
 
 

Tony Penna  
Vice President Development 
14420 Civic Drive, Suite #7 
Victorville CA 92392 
(760) 843-5450 
tonypenna@inlandenergy.com 

mailto:tbarnett@inlandenergy.com
mailto:tonypenna@inlandenergy.com
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California Energy Commission    
 
Mary Dyas     N. Misa Ward 
VV2 Compliance Project Manager  VV2 Biologist 
1516 Ninth Street, MS 2000   1516 Ninth Street, MS 40 
Sacramento, CA 95814   Sacramento, CA 95814-5512 
(916) 651-8891    (916) 651-9010 
mdyas@energy.state.ca.us   mward@energy.state.ca.us 
 
 
John Kessler     Eileen Allen 
 VV2 Project Manager    Facility Siting Program Manager 
1516 Ninth Street    1516 Ninth Street, MS 15 
Sacramento, CA 95814-5512   Sacramento, CA 95814-5512 
(916) 654-4679    (916) 651-9010 
jkessler@energy.state.ca.us   eallen@energy.state.ca.com 
 
 
Dale Edwards     Terry O’Brien 
Environmental Protection Office  Deputy Director 
1516 Ninth Street    Energy Facilities Siting Division 
Sacramento, CA 95814-5512   Sacramento, CA 95814-5512 
(916) 654-5139    (916) 654-3924 
dedwards@energy.state.ca.us  tobrien@energy.state.ca.us 
 

 

California Department of Fish and Game 
 
Tonya Moore     Eric Weiss  
Supervisory Biologist    Environmental Scientist 
Region 6 – Inland Deserts   Region 6 – Inland Deserts 
12550 Jacaranda Ave.   12550 Jacaranda Avenue 
Victorville CA 92395    Victorville, CA 92395 
(760) 955-8139    (760) 246-8828 
tmmoore@dfg.ca.gov    eweiss@dfg.ca.gov 
 
 
Michael Haynie    Curt Taucher     
Environmental Program Manager  Regional Manager   
Region 6 – Inland Deserts   Region 6 – Inland Deserts   
407 West Line Street    5665 Lampson Avenue, Suite J  
Bishop, CA 93514    Los Alamitos CA 90720   
(760) 872-1133    (562) 596-4212 
 

 

 

 

mailto:mdyas@energy.state.ca.us
mailto:mward@energy.state.ca.us
mailto:jkessler@energy.state.ca.us
mailto:eallen@energy.state.ca.com
mailto:dedwards@energy.state.ca.us
mailto:tobrien@energy.state.ca.us
mailto:tmmoore@dfg.ca.gov
mailto:eweiss@dfg.ca.gov
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Southern California Logistics Airport  
 
Peter Soderquist     
Airport Director     
18374 Phantom     
Victorville CA 92394     
(760) 243-1900     
psoderquist@ci.victorville.ca.us   
       
 
  
U.S. Bureau of Land Management 
 
California Desert District   California Desert District 
Dr. Larry LaPre    Steve Borchard 
District Wildlife Biologist   District Manager 
22835 Calle San Juan de los Lagos  22835 Calle San Juan de los Lagos 
Moreno Valley CA 92553   Moreno Valley CA 92553 
(951) 697-5218    (951) 697-5218 
Larry_LaPre@ca.blm.gov   Steven_J_Borchard@blm.gov 
 
 
 
Barstow Field Office    Barstow Field Office 
Mickey Quillman    Roxie Trost 
Resources Branch Chief   Field Manager 
2601 Barstow Road    2601 Barstow Road 
Barstow, CA 92311    Barstow, CA 92311 
(760) 252-6020    (760) 252-6004 
wquillma@blm.gov    Roxie_Trost@ca.blm.gov 
 
 
 
U.S. Environmental Protection Agency     
 
Gerardo Rios           
Chief, Permits Office     
75 Hawthorne Street          
San Francisco, CA 94105       
(415) 972-3974         
Rios.gerardo@epa.gov       
 

 

 

 

 

 

mailto:psoderquist@ci.victorville.ca.us
mailto:Larry_LaPre@ca.blm.gov
mailto:Steven_J_Borchard@blm.gov
mailto:wquillma@blm.gov
mailto:Roxie_Trost@ca.blm.gov
mailto:Rios.gerardo@epa.gov
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U.S. Fish and Wildlife Service 
 
Ray Bransfield     Diane Noda 
ESA Section 7 Coordinator   Field Supervisor 
Ventura Field Office    Ventura Field Office 
2493 Portola Road, Suite B   2493 Portola Road, Suite B 
Ventura CA 93003    Ventura CA 93003 
(805) 644-1766 extension 317  (805) 644-1766 
Ray_Bransfield@fws.gov   Diane_Noda@fws.gov 
 

 

Victor Valley Wastewater Reclamation Authority 
 
Treatment Plant    Administrative Office 
20111 Shay Road    15776 Main Street, Suite 3 
Victorville CA 92394    Hesperia CA 92345 
(760) 246-8638    (760) 948-9849 
 

 

Alice Karl, Ph.D. 
P.O. Box 74006     
Davis, CA 95617     
(530) 666-9567     
heliophile@mindspring.com    
    

   

AMEC Earth & Environmental, Inc. 
 
Tom Egan     Mike Wilcox 
Senior Ecologist    Wildlife Biologist/Ecologist 
3120 Chicago Avenue, Suite 110   3120 Chicago Avenue, Suite 110 
Riverside CA 92507    Riverside CA 92507 
(760) 952-3678    (951) 369-8060 
(951) 634-9769 (C)    (951) 634-9765 (C)  
Tom.egan@amec.com   michael.wilcox@amec.com 
 
   

Wes Speake  
Business Manager 
3120 Chicago Avenue, Suite 110 
Riverside CA 92507 
(951) 369-8060 
(951) 906-8626 (C) 
Wes.speake@amec.com 

 

mailto:Ray_Bransfield@fws.gov
mailto:Diane_Noda@fws.gov
mailto:heliophile@mindspring.com
mailto:Tom.egan@amec.com
mailto:michael.wilcox@amec.com
mailto:Wes.speake@amec.com
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Guidelines for Translocation from the “Desert Tortoise (Mojave Population) 
Recovery Plan” (Appendix B)  
 
U.S. Fish and Wildlife Service (USFWS) 1994  
________________________________________________________________ 
 

(1) Experimental translocations should be done outside experimental 
management zones. No desert tortoises should be introduced into 
DWMAs-at least until relocation is much better understood. 
 

(2) All translocations should occur in good habitat where the desert tortoise 
population is known to be substantially depleted from its former level of 
abundance. Translocation of reproductively competent adults into 
depopulated areas can have beneficial effects on population growth.  
Before population growth can occur, however, individuals must establish 
home ranges and enter into any existing social structure.  Desert tortoises 
should be periodically evaluated against a defined health profile 
(proportional weight/size, fecal scans, and blood panels). 
 

(3) Areas into which desert tortoises are to be relocated should be 
surrounded by a desert tortoise-proof fence or similar barrier.  The fence 
will contain the desert tortoises while they are establishing home ranges 
and social structure.  If the area is not fenced, past experience suggests 
that most animals will simply wander away from the introduction site and 
eventually die.  (Fencing s not cheap; estimates range from $2.50 to $5.00 
per linear foot).  Once animals are established some or all fencing can be 
removed and probably reused.  
 

(4) The best translocations into empty habitat involve desert tortoises in all 
age classes, in the proportions in which they occur in a stable population.  
Such translocations may not always be possible, since young desert 
tortoises are chronically underrepresented in samples, often due to 
observer sampling error, and may now be actually underrepresented in 
most populations due to poor recruitment and juvenile survivorship during 
the last several years.  Desert tortoises are smaller than the 7-year age-
size class are particularly vulnerable to predation and may be a poor 
investment for translocation, unless predator exclusion (fencing, for 
example) is incorporated into such endeavors.  Mature females would 
probably be the best sex/age class to introduce into below carrying 
capacity extant populations because of their high reproductive value (low 
potential mortality, high potential fecundity for many years). 
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(5) The number of desert tortoises introduced should not exceed the pre-
decline density (if known).  If the pre-decline density Is not known, 
introductions should not exceed 100 adults or 200 animals of all age 
classes per square mile in category 1 habitat (Bureau of Land 
Management designation for management of desert tortoise habitat) 
unless there is a good reason to believe that the habitat is capable of 
supporting higher densities.  Post-introduction mortalities might be 
compensated by subsequent introductions if ecological circumstances 
warrant this action. 
 

(6) All potential translocatees should be medically evaluated in terms of 
general health and indications of disease, using the latest available 
technology, before they are moved.  All translocatees should be 
genotyped unless the desert tortoises are to be moved only very short 
distances or between populations that are clearly genetically 
homogeneous. All translocated animals should be permanently marked, 
and most should be fitted with radio transmitters so that their subsequent 
movements can be closely tracked. 
 

(7) If desert tortoises are to be moved into an area that already supports a 
population—even one that is well below carrying capacity—the recipient 
population should be monitored for at least 2 years prior to the 
introduction.  Necessary data include the density and age structure of the 
recipient population, home ranges of resident desert tortoises, and general 
ecological conditions of the habitat. 
 
Areas along paved highways can serve as good translocation sites, if 
properly fenced.  Many such areas support good habitats, but vehicle-
caused mortalities and/or collecting have substantially reduced or totally 
extirpated adjacent desert tortoise populations.  Any translocation sites 
should be isolated by a desert tortoise barrier fence or similar barrier next 
o the highway or road.  The purpose of fencing the highway is obvious—to 
keep translocated animals from being crushed by vehicles on the road.  
However, fencing the other sides of the translocation area is critical for 
establishment.  If a fenced area or strip of habitat approximately 0.125 to 
0.25 mile wide is established along highways, some translocatees should 
establish home ranges and a social structure within this strip.  When the 
inside fence is removed, the translocated desert tortoises and those from 
the extant population farther away from the road will eventually expand 
their home ranges into the remaining low-density areas. A second reason 
for inside fencing is to prevent any diseased, but asymptomatic, desert 
tortoises from infecting nearby, healthy populations.  In the event that 
disease is an issue and a resident population is present nearby, double 
inside fencing should be considered.       
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Figure 1. Aerial photograph depicting the approximate Victorville 2 Hybrid 
Power Project power plant area and associated solar array field; two laydown 
(work staging) areas; the vehicle access route, which will connect to Air Base 
Road in Adelanto, California; and the potable water pipeline alignment, which 
will connect to the existing City of Victorville water system. 
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Figure 2. Creosote Bush Scrub plant community and desert tortoise 
(Gopherus agassizii) habitat occurring in the northeast portion of the 
Victorville 2 Hybrid Power Project solar array field area. Occupied 
desert tortoise burrows can be seen in the foreground of both 
photographs. The Mojave River and Mitsubishi cement plant located to 
the southeast of the Project site can be seen in the top photograph’s 
background; the Southern California Logistics Airport located to the 
south can be seen in the upper left corner of the bottom photograph. 
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Figure 3. Photographs depicting the Creosote Bush Scrub plant 
community occurring in the western laydown area (top) and southern 
laydown area (bottom), to be used as the two primary work staging 
areas for the Victorville 2 Hybrid Power Project. 
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Figure 4. Photographs depicting the vehicle access route along Adelanto Road 
(top), Colusa Road (center) and Helendale Road (bottom) to be temporarily 
fenced and used for the Victorville 2 Hybrid Power Project. 



 

 

Appendix 3, VV2 Final Desert Tortoise Translocation Plan, 27 June 2008 Page 8 
 

 

 
 
 
 
 
 
 
 
 
 

Figure 5. Land ownership map depicting private lands (white) and 
public lands (yellow) in the Bryman, California vicinity prioritized 
according to perceived long-term conservation value, relative to the 
Victorville 2 Hybrid Power Project.  Tier 1 lands are considered 
highest value due to their proximity to other lands designated for 
conservation and distance from private land development 
anticipated proximal to Colusa Road. Public lands within this 
prioritized area have been identified for disposal (BLM 2005). Map 
modified from BLM (1998). 
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 Figure 6. City of Adelanto General Plan land use/zoning map. 
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Figure 7. Victorville 2 Hybrid Power Project; highly-subdivided 
San Bernardino County Assessor’s parcel number (APN) private 
properties (white); and translocation site locality options 1-4. 
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Figure 8. Topographical map of Bryman, California Tier 1 lands (Figure 5), 
located south of Shadow Mountain Road and east of U.S. Highway 395 at 
Township 7 North, Range 6 West, Sections 20-23, San Bernardino Base 
Meridian (outlined in green).  This locality is considered high-conservation 
value wildlife habitat. This tier of lands corresponds to translocation site 
locality option 1 in the Victorville 2 Hybrid Power Project Translocation Plan.  
Map modified from Victorville NW, Calif. 7.5 minute quadrangle (USGS 1993). 
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Figure 9. Site photograph of translocation site locality option 1; located south 
of Shadow Mountain Road, east of U.S. Highway 395.  This Bryman, California 
locality is considered to have high-conservation value wildlife habitat. 
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Figure 10. Topographical map of a Buckthorn Wash, Helendale California locality 
at Township 8 North, Range 5 West, Section 29, San Bernardino Base Meridian 
(outlined in green).  Identified as high-conservation value wildlife habitat, this 
locality corresponds to translocation site locality option 2 in the Victorville 2 
Hybrid Power Project Translocation Plan.  Map modified from Astley Rancho, 
Calif. 7.5 minute quadrangle (USGS 1973). 
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Figure 11. Site photographs of translocation site locality option 2, located north 
of Shadow Mountain Road and east of U.S. Highway 395.  This locality is 
considered a high-conservation value wildlife habitat in the Buckthorn Wash, 
Helendale, California region.  
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Figure 12. Land ownership and vehicle routes occurring proximal to 
translocation site locality option 3 (outlined in green), which is located south 
of State Highway 58 and east of U.S. Highway 395.  Public lands are depicted 
in yellow, private lands in white and military lands in pink. This locality is 
considered a high-conservation value wildlife habitat in the Kramer Hills, 
California region. Map modified from BLM (1998). 
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Figure 13. Topographical map of a Kramer Hills, California locality at Township 9 
North, Range 6 and 5 West, Sections 1 and 5, San Bernardino Base Meridian 
(outlined in green).  Identified as high-conservation value wildlife habitat, this 
locality corresponds to translocation site locality option 3 in the Victorville 2 
Hybrid Power Project Translocation Plan.  Map modified from Kramer Hills, Calif. 
7.5 minute quadrangle (USGS 1973). 
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Figure 14. Site photographs of translocation site locality option 3, located 
south of State Highway 58 and east of U.S. Highway 395.  This Kramer Hills, 
California locality is considered a high-conservation value wildlife habitat.  
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Figure 15. Land ownership and vehicle routes occurring at translocation site 
locality options 4 and 5 (outlined in green), which are located adjacent to 
Shadow Mountain Road, west of U.S. Highway 395.  Public lands are depicted 
in yellow, private lands in white and military lands in pink. Locality (4) is 
considered a high-conservation value wildlife habitat; and locality (5), a 
moderate-conservation value habitat. The El Mirage Off-highway Vehicle Area 
is fenced in this locale. Map modified from BLM (1998). 
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Figure 16. Topographical map of a Shadow Mountains, California locality at 
Township 7 North, Range 7 West, Section 1, San Bernardino Base Meridian 
(outlined in green).  Identified as high-conservation value wildlife habitat, this 
locality corresponds to translocation site locality option 4 in the Victorville 2 
Hybrid Power Project Translocation Plan.  Map modified from Shadow 
Mountains, Calif. 7.5 minute quadrangle (USGS 1993). 
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Figure 17. Site photographs of translocation site locality option 4, located 
adjacent to Shadow Mountain Road and west of U.S. Highway 395.  This 
Shadow Mountains, California locality is considered a high-conservation value 
wildlife habitat.  
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Figure 18. Topographical map of a northern El Mirage Valley, California locality 
at Township 7 North, Range 7 West, Section 4, San Bernardino Base Meridian 
(outlined in green).  Identified as moderate-conservation value wildlife habitat, 
this locality corresponds to translocation site locality option 5 in the Victorville 2 
Hybrid Power Project Translocation Plan.  Map modified from Shadow 
Mountains, Calif. 7.5 minute quadrangle (USGS 1993). 
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Figure 19. Site photographs of translocation site locality option 5, located 
adjacent to Shadow Mountain Road and west of U.S. Highway 395.  This 
northern El Mirage Valley, California locality is considered a moderate-
conservation value wildlife habitat.  
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Figure 20. Translocation site locality options 6 and 7 located 
north of Kramer Junction, California. 
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Figure 21. Topographical map of a north of Boron, California locality at 
Township 32 South, Range 40 East, Section 24, Mount Diablo Base Meridian 
(outlined in green).  Identified as high-conservation value wildlife habitat, this 
locality corresponds to translocation site locality option 6 in the Victorville 2 
Hybrid Power Project Translocation Plan.  Map modified from Boron NW, Calif. 
7.5 minute quadrangle (USGS 1973). 
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Figure 22. Site photographs of translocation site locality option 6, located west 
of U.S. Highway 395, north of the Saddleback Mountains.  This Boron, 
California locality is considered a high-conservation value wildlife habitat.  
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Figure 23. Topographical map of a northeast Kramer Junction, California 
locality at Township 11 North, Range 6 West, Sections 7 and 16, San 
Bernardino Base Meridian (outlined in green).  Identified as moderate-
conservation value wildlife habitat, this locality corresponds to translocation 
site locality option 7 in the Victorville 2 Hybrid Power Project Translocation 
Plan.  Map modified from Boron NW, Calif. 7.5 minute quadrangle (USGS 1973). 
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Figure 24. Site photograph of translocation site locality option 7, located north 
of the Saddleback Mountains and west of U.S. Highway 395.  This north of 
Boron, California locality is considered a high-conservation value wildlife 
habitat.  
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Figure 25. Land Ownership in the Desert Tortoise Natural Area 
(DTNA); an area frequently used for compensatory habitat.  Potential 
private land (in white) compensatory habitat property areas are 
identified by the letter “A”.  

A 

A 

A 

A 

A A 

A 

A A 

A 

A 



 

 

Appendix 3, VV2 Final Desert Tortoise Translocation Plan, 27 June 2008 Page 29 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 26. Site photographs of the plant community and wildlife habitat present 
in portions of the Desert Tortoise Natural Area (DTNA).  Portions of this area 
are known to have previously supported high densities of desert tortoise 
(Gopherus agassizii), as well as a recorded Mohave ground squirrel 
(Spermophilus mohavensis) population.   
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Figure 27. Map depicting land ownership and potential 
private land compensatory habitat (in white) northeast of 
Black Mountain, California; corresponding to Potential 
Compensatory Habitat Option B.  Public lands are depicted 
in yellow, California State lands in blue and military lands in 
pink. Considerable private land acquisition for conservation 
purposes has occurred since publication of this ownership 
data. Map modified from BLM (1997). 
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Figure 28. Site photographs of plant communities and wildlife habitat occurring 
in a Mohave ground squirrel (Spermophilus mohavensis) “Core” population 
area situated northeast of Black Mountain, California (Compensatory Option B).   
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