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DEFINITIONS 
 

Biological Monitor Observers that work onsite to perform biological surveys or provide 

oversight of ground disturbing activities as needed and receive instruction 

from and reports to the Designated Biologist(s). 

  
Conservation Lands Three large parcels of land to offset potential impacts as part of a 

conservation package consisting of the permanent preservation and 

management of those parcels (Valley Floor Conservation Lands, Valadeao 

Ranch Conservation Lands, and Silver Creek Ranch Conservation Lands). 

  

Designated Biologist Biologist knowledgeable and experienced in the biology, and natural 

history of the special-status species on the Project and shall be 

responsible for monitoring construction activities to help minimize and 

fully mitigate or avoid the incidental take of individual species and to 

minimize disturbance of special-status species’ habitat.  This biologist may 

appoint biological monitors to perform biological surveys or provide 

oversight of ground disturbing activities as needed in their place. 

  

Project Footprint The portion of the project that includes the solar arrays and associated 

roads and equipment, totaling 2,492 acres. 

  

PVS Panoche Valley Solar Facility; name of the proposed project. 

  

Study Area Project Footprint and Conservation Lands are collectively referred to for 

this relocation plan. 
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ACRONYMS 
 

BNLL Blunt-nosed Leopard Lizard 

CDFW California Department of Fish and Wildlife 

DNA Deoxyribonucleic Acid 

ESA Endangered Species Act 

F˚ Fahrenheit 

FEIR Final Environmental Impact Report 

GPS Global Positioning System 

GKR Giant Kangaroo Rat 

m meters 

MW megawatt 

PV photovoltaic 

PVC Polyvinyl chloride 

SCRCL Silver Creek Ranch Conservation Lands 

SJKF San Joaquin Kit Fox 

USFWS U.S. Fish and Wildlife Service 

VFCL Valley Floor Conservation Lands 

VRCL Valadeao Ranch Conservation Lands 
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1.0 Introduction 
Panoche Valley Solar, LLC proposes to construct and operate a solar photovoltaic (PV) energy generating 

facility located in San Benito County, California that will generate approximately 399-megawatt (MW) 

(Figure 1). This project is called the Panoche Valley Solar Facility (PVS) Project (Proposed Project).  The 

Proposed Project will include some unavoidable impacts on giant kangaroo rats (Dipodomys ingens; 

GKR); located within the boundaries of the Proposed Project Footprint.  This relocation plan has been 

developed to minimize the unavoidable impacts due to the construction of the Proposed Project on 

recommendations from the U.S. Fish and Wildlife Service (USFWS) and the California Department of Fish 

and Wildlife (CDFW). 

 

The proposed solar site construction footprint (Project Footprint) contains approximately 2,492 acres of 

presently grazed (cattle and sheep) land in the Panoche Valley of eastern San Benito County, California 

(Figure 2).  The Proposed Project would also include approximately 24,185 acres of high quality 

Conservation Lands that are contiguous with the approximately 2,492-acre Project Footprint (Figure 3).  

These high quality lands are the Valley Floor Conservation Lands (VFCL), Valadeao Ranch Conservation 

Lands (VRCL), and Silver Creek Ranch Conservation Lands (SCRCL).  The Project Footprint and 

Conservation Lands are collectively referred to for this relocation plan as the “Study Area”. 
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2.0 Species Description 
The GKR is currently listed as endangered by the federal Endangered Species Act (ESA) and endangered 

by the California Endangered Species Act (CESA [Fish and Game Code §§ 2050 et seq]).  The GKR was 

proposed for listing on August 13, 1985 (50 FR 32585 32587) and finalized on January 5, 1987 (52 FR 283 

288).  No critical habitat has been established for the GKR.  The species does not have its own recovery 

plan, but is included in the Recovery Plan of Upland Species of San Joaquin Valley, California (USFWS 

1998).   

 2.1 Historical Distribution of GKR 

Historically, the GKR was known to occur over vast stretches of the western San Joaquin Valley, Carrizo 

Plain, and Cuyama Valley with scattered colonies located on steeper slopes and ridge tops in the Ciervo, 

Kettleman, Tumey, Panoche Hills, and Panoche Valley in California (Grinnell 1932, Shaw 1934, 

Hawbecker 1944, USFWS 1998).  The Panoche Region located in western Fresno and eastern San Benito 

counties is currently identified as one of the six major geographical units for remaining GKR populations.  

The other five remaining major geographical units are: 1) Kettlemen Hills in Kings County; 2) San Juan 

Creek Valley in San Luis Obispo County; 3) western Kern County in the area of the Lokern, Elk Hills, and 

other uplands; 4) Carrizo Plain Natural Area in eastern San Luis Obispo County; and 5) Cuyama Valley in 

Santa Barbara and San Luis Obispo counties (USFWS 1998, USFWS 2005). 

 2.2 Characteristics of GKR 

The GKR, compared to other kangaroo rat species found in the Study Area, is very large, brownish in 

color, with a light brown tail tip.  An adult male GKR can weigh up to 157 grams, nearly double the 

weight of other coexisting kangaroo rats (Grinnell 1932), and can have a total length of approximately 

31.1 centimeters (cm).  In comparison, the San Joaquin kangaroo rat (Dipodomys nitratoides) has four 

toes on the hind feet while GKR has five toes which are longer than 4.7 cm (Best 1993).  

The GKR is primarily a seed-eater, but will occasionally consume green plants and insects.  Foraging 

takes place year round in all types of weather from around sunset to near sunrise with most activity 

taking place within two hours of sunset.  GKR cut ripening heads of grasses and forbs and places them in 

small surface pits or pit caches located near the GKR’s burrow system.  These pits have full sun 

exposure, ensuring the seeds become fully dried/cured.  After the seeds have sufficiently dried, they are 

moved into underground storage for consumption at a later date.  The purpose of this curing process is 

believed to prevent mold growth after the seeds are moved below ground (Shaw 1934).  Largeleaf 

filaree (Erodium spp.) and shining peppergrass (Lepidium nitidum) are two important seed producing 

plants utilized by GKR.  Peppergrass species ripen earlier in the year and may be one of the more 

important seed sources for GKR (Williams et al. 1993).  The ability to transport large quantities of seeds 

in cheek pouches, coupled with the highly developed seed curing and caching behaviors, probably 

allows GKR to endure prolonged droughts of one or two years, without major regional population 

effects (Williams et al. 1993). 

GKR live in burrow systems referred to as precincts which are the most intensely used portion of their 

home range.  Precincts consist of one to five separate burrow openings within one to eight meters (m) 
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of one another.  A typical precinct has three burrows that are independent of one another and not 

interconnected, and as Grinnell (1932) and Shaw (1934) purport, precincts are occupied by a single 

animal (Williams and Kilburn 1991).  Precincts of individuals are arranged in colonies with other 

precincts, and colonies are generally separated by several hundred meters (Williams and Kilburn 1991).  

These GKR precincts are easily spotted in spring due to the denser, lush vegetation compared to the 

intervening areas.  Plants on a precinct are the first to turn green after autumn rains and the last to 

ripen and turn brown in the spring (Grinnell 1932, USFWS 1998).  Population density of GKR can be 

estimated by counting precincts within a colony.  Grinnell (1932) found that colonies contained between 

18 and 69 precincts, with a mean of 52 GKR individuals per hectare.   

Female GKR have displayed an adaptable reproductive pattern that reflects surrounding population 

densities and food availability.  During times of high population density, females have a short 

reproductive season.  In times of low population densities, females may continue to breed well into the 

summer (December to September; USFWS 1998).  This ability to extend the breeding season can 

potentially lead to population irruptions during favorable climatic conditions.  For example, populations 

in the northern reaches of the GKR range went from an estimated 2,000 individuals between 1980 and 

1985, to an estimated 37,125 individuals between 1992 and 1993, following the end of a prolonged 

drought (Williams et al. 1995).  During the post-drought January – May breeding season, approximately 

44% of counted litters contained two young, however, one female had a litter of three and the 

remaining 39% had a litter of one.   

Young GKR begin to disperse at approximately 11 to 12 weeks after birth but may remain in their natal 

precinct after the 12th week during times of high population densities.  The young tend to remain in the 

precinct until the opportunity to disperse arises, or they are driven off by their mother.  At this point, 

they typically disperse into existing burrows of other adults that have died or dispersed. When 

abundant, GKR out-compete other rodents within the colony area, becoming the only rodent species 

present (Grinnell 1932). 

GKR often fall prey to numerous predators, including: great horned owl (Bubo virginianus), western 

burrowing owl (Athene cunicularia hypugaea), short-eared owl (Asio flammeus), coyote (Canis latrans), 

San Joaquin kit fox, and American badger (Taxidea taxus).  Snakes that might prey on GKR include: 

coachwhip (Coluber flagellum), gopher snake (Pituophis catenifer), king snake (Lampropeltis spp.), and 

western rattlesnake (Crotalus oreganus oreganus).  When abundant, GKR out-compete other rodents 

within the colony and are the only rodent present (Grinnell 1932). 

Presently, the GKR population in the northern portion of the species’ range is divided into three main 

population sections: Tumey Hills, Ciervo Hills, and Monocline Ridge.  Each main population is divided 

into several sub-populations. The population within the Project Footprint, VFCL, VRCL, and SCRCL are all 

within the same subpopulation of the Tumey Hills portion of the northern population (Loew et al. 2005, 

USFWS 1998).  Connectivity and genetic flow between these sub-populations are key to maintaining 

genetic diversity in GKR throughout the northern populations.  Loew et al. (2005) used microsatellite 

DNA loci to analyze the amount of gene flow taking place between the northern sub-populations using 

samples from the various Tumey Hills, Ciervo Hills, Monocline Ridge, and Panoche Valley colonies.  
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Results of these analyses suggest current or relatively recent connectivity between sub-populations in 

the northern population section (Loew et al. 2005).  Results propose that colonies in the Tumey Hills and 

Monocline Ridge sub-populations had recent connectivity, most likely via a corridor along Panoche 

Creek after its confluence with Silver Creek.  Results also suggest that colonies in the Ciervo Ridge and 

Tumey Hills populations had been connected with the Panoche Valley population via long distance 

migrants or the use of smaller stepping-stone populations (Loew et al. 2005).  Panoche Valley appears to 

be at the northwestern extent of the GKR sub-populations (USFWS 1998). 

 2.3 Site Survey Background - GKR 
Reconnaissance surveys conducted in April 2009 found evidence of GKR precincts and scat throughout 

the Study Area.  Multiple focused biological surveys performed in the Study Area between 2009 and 

2012 (total of over 20,000 survey hours) that documented the presence of GKR in multiple locations.  

These surveys included: protocol-level rare plant surveys, abridged 2009 protocol-level blunt-nosed 

leopard lizard (Gambelia sila; BNLL) surveys, distance sampling, occupancy sampling, and surveys 

specific to GKR for the purpose of documenting precinct locations.   

Based on feedback and concerns expressed by the CDFW and the USFWS about the previous studies, a 

100 % coverage survey of the Study Area (Figure 4) for GKR was conducted and a systematic stratified 

sampling effort was completed on the Conservation Lands in February and March 2013. The survey 

methodology that was implemented was approved by CDFW. 

Field surveyors with experience in GRK surveys used a grid sampling system whereby 30m x 30m grid 

squares were evaluated for the presence of GKR sign.  Grid squares were arranged along north-south 

running parallel transects.  Surveyors visually inspected each grid square for evidence of GKR precincts. 

Burrow precincts were considered occupied based on presence of scat, tracks, tail-drags, pit caches, 

fresh excavations, and cropped vegetation around a series of suitably sized horizontal and vertical 

burrow openings.  

Precincts that did not appear to be occupied were also identified and mapped as inactive. Precincts 

were considered unoccupied when characteristic horizontal and vertical burrow openings and the 

surrounding area were devoid of other diagnostic sign (e.g. fresh scat, tracks, fresh digging, and cropped 

vegetation). Evidence of other congeneric species was also noted and recorded as “other kangaroo rat 

species”. 

Within the Project Footprint, the survey grid accounted for 100 % coverage, plus a 500 foot buffer (in 

areas where landowner access was granted).  The VFCL are interlaced within the Project Footprint.  For 

this reason, the VFCL was surveyed using the same grid system as the Project Footprint and was subject 

to 100 percent coverage.  The data were post-stratified following collection in the field and the results 

were treated separately.   

The SCRCL and VRCL were surveyed using the same methodology described above but with wider 

transects.  No buffers were surveyed for the Conservation Lands since surveyors did not have landowner 

access outside these areas.  Transects were systematically distributed across the Project Footprint  and 



Giant Kangaroo Rat Relocation Plan 
Panoche Valley Solar Project 

  

5 
 

included areas previously identified as high and low suitability habitats in past studies.  The SCRCL and 

VRCL surveys were designed to cover approximately 20-30 % of the Conservation Lands, therefore, 

transect spacing was approximately 148 meters. 
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3.0 GKR Occurrence Results 
Based on feedback and concerns expressed by the CDFW and the USFWS, a 100 percent coverage survey 

of the Project Footprint for GKR was conducted and a systematic stratified sampling effort was 

completed on the on the Conservation Lands in February and March 2013. Follow-up surveys on the 

Project Footprint were conducted from July 13 to July 15, 2013, to verify and/or update the status of 

inactive sites.  The survey methodology that was implemented was approved by CDFW and was 

provided to USFWS prior to start of the survey. 

 

Within the project Footprint and Valley Floor Conservation Land, the surveyed grid accounted for 100 

percent coverage plus a 500-foot buffer (in areas where landowner access was granted).  The Silver 

Creek Ranch Conservation Lands and Valadeao Ranch Conservation Lands were surveyed using the same 

methodology described above but with wider transects.  No buffers were surveyed for the conservation 

lands since surveyors did not have landowner access outside these areas.  Transects were systematically 

distributed across the project area and included areas previously identified as high and low suitability 

habitats in past studies.  The Silver Creek Ranch Conservation Lands and Valadeao Ranch Conservation 

Lands surveys were designed to cover approximately 20-30 percent of the Conservation Lands, 

therefore, transect spacing was approximately 148 meters (m). 

 

Field surveys used a grid sampling system whereby 30m x 30m grid squares were evaluated for the 

presence of GKR sign.  Grid squares were arranged along north-south running parallel transects.  

Surveyors visually inspected each grid square for evidence of GKR precincts. Burrow precincts were 

considered occupied based on presence of scat, tracks, tail-drags, pit caches, fresh excavations, and 

cropped vegetation around a series of suitably sized horizontal and vertical burrow openings.  

 

Precincts that did not appear to be occupied were also identified and mapped as inactive. Precincts 

were considered unoccupied when characteristic horizontal and vertical burrow openings and the 

surrounding area are devoid of all sign (fresh scat, tracks, fresh digging, and cropped vegetation). 

Evidence of other congeneric species was also noted and recorded as “other kangaroo rat”. 

 

A total of 48,446 survey grid cells were evaluated (Figures 4-7) for GKR presence; 9,430 grid cells were 

not evaluated due to lack of landowner access, terrain that was too steep to be safely accessed, 

presence of bulls or other reasons precluding surveyors from entering the grid cell, or data equipment 

error.  These areas are combined within the cells that are highlighted as “No Data”.  Results are 

presented according to the various project/conservation land components in the sections below. 

 3.1 GKR Results within Project Area  

Of the 16,775 total survey grid cells located within the Project Footprint and the 500-foot buffer study 

area, approximately 13,825 survey grid cells were able to be evaluated (11,858 within the project area 

boundaries and 1,967 within the 500-foot buffer).  A total of 296 of these grid cells were observed to be 

active at the time of the survey (1.8% of evaluated cells). A total of 197 cells within the project footprint 

are considered active (1.7% of evaluated cells in the project footprint), while 99 cells within the 500-foot 
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buffer were considered to be active (0.5% of evaluated cells in 500 foot buffer).  The remaining 2,950 

grid cells were not evaluated primarily due to lack of landowner access.  These areas are combined 

within the cells that are noted as “No Data”.  Table 1 describes the results of the GKR survey within the 

Project Footprint.  

Table 1 GKR survey results within the Project Footprint 

 GKR Grid Cell Status 

Active Inactive No GKR Relict GKR No Data TOTAL 

Project 

Footprint 
197 88 11,572 1 99* 11,957 

500-foot 

Buffer 
99 183 1,685 0 2,851 4,818 

TOTAL 296 271 13,257 1 2,950 16,775 

*No data areas in the project footprint were located along fence line locations along the 500-foot buffer and Valley 

Floor Conservation Lands.  None are wholly within the project area.  The entire Project Footprint area was 

surveyed during the GKR survey. 

 3.2 GKR Results within VFCL  

Of the 11,190 total survey grid cells located within the Valley Floor Conservation Land study area, 

approximately 10,001 survey grid cells were evaluated.  A total of 896 of these grid cells were observed 

to be active at the time of the survey (9.0% of the cells evaluated).  The 1,189 grid cells were not 

evaluated primarily due to lack of landowner access based on grazing operations or other restrictions.  

Table 2 describes the results of the GKR survey on the VFCL.   

Table 2   GKR survey results within the VFCL 

 GKR Grid Cell Status 

Active Inactive No GKR Relict GKR No Data TOTAL 

VFCL 896 740 8,364 1 1,189 11,190 

VFCL = Valley Floor Conservation Lands 

 3.3 GKR Results within SCRCL  

Of the 10,309 total survey grid cells located within the Silver Creek Ranch Conservation Lands study 

area, approximately 8,211 survey grid cells were evaluated.  A total of 1,883 of these grid cells were 

observed to be active at the time of the survey (23.0% of the cells evaluated).  The 2,098 grid cells were 

not evaluated due to lack of landowner access, terrain that was too steep to be safely accessed, or other 
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reasons precluding surveyors from entering the grid cell.  Table 3 describes the results of the GKR survey 

on the SCRCL within the study area. 

Table 3  GKR survey results within the SCRCL 

 GKR Grid Cell Status 

Active Inactive No GKR Relict GKR No Data TOTAL 

SCRCL 1,883 1,414 4,914 0 2,098 10,309 

SCRCL=Silver Creek Ranch Conservation Lands. 

 3.1 GKR Results within VRCL  

Of the 10,166 total survey grid cells located within the Valadeao Ranch Conservation Lands, 

approximately 6,973 survey grid cells were evaluated.  A total of 58 of these grid cells were observed to 

be active at the time of the survey (1.0% of the cells evaluated).  The 3,193 grid cells were not evaluated 

due to lack of landowner access, terrain that was too steep to be safely accessed, presence of bulls or 

other reasons precluding surveyors from entering the grid cell.  Table 4 presents the results of the GKR 

survey.   

Table 4  GKR survey results within the VRCL 

 GKR Grid Cell Status 

 Active Inactive No GKR Relict GKR No Data TOTAL 

VRCL 58 48 6,866 1 3,193 10,166 

VRCL = Valadeao Ranch Conservation Lands 
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4.0 Discussion of Results 
GKR distribution generally matched the results of past studies in the region with the highest densities 

occurring on SCRCL followed by the VFCL, Project Footprint, and VRCL.  The low GKR densities observed 

on the VRCL in many areas was likely due to the generally steeper topography.  In the Little Panoche 

Valley area, near the northern extent of the VRCL, habitats appeared to be suitable for GKR occupancy, 

yet there were very few observations. Potential candidate relocations sites could include areas where 

past GKR occupancy was observed but that were not active during surveys. 

GKR occupancy within the Project Footprint was relatively low, with most of the high occupancy areas 

matching the Williams (1992) core area polygons that are excluded from the Project Footprint and are 

part of the VFCL. 

The results of the 100 percent survey were used to generate estimates of the total number of GKR 

potentially supported in the Project Footprint.  It was conservatively assumed that all 197 active cells 

were located in high quality GKR habitat even though habitat quality in the Project Footprint appears to 

be compromised over much of the occupied area due to past land use practices.  An attempt was made 

to field verify the density of GKR per active cell, however, based on field conditions (heavy grazing), it 

was not possible to identify individually clipped precincts within the grid cells.  Without performing 

systematic grid trapping study, it is assumed that each active cell within the Project Footprint is occupied 

with at least one individual GKR.  This resulting assumed minimum density is within the range provided 

by Williams and above the density predicted by the HSM for the Project.   

Using this density estimate for GKR within the Project Footprint, a minimum of 197 GKR are expected to 

occur within the Project Footprint currently.  Typically GKR populations can fluctuate significantly from 

year to year and within years, potentially leading to a population increase across the Project Footprint 

outside of the cells identified as active during the survey.  A population increase would likely result in 

occupancy of at least the currently inactive GKR cells found within the Project Footprint.  Therefore, a 

minimum reasonably expected estimate of the population potentially supported within the Project 

Footprint is 285 individual GKR. 

To account for possible increases in density from one year to the next, a potentially higher density 

should be assumed.  Project Footprint densities of GKR are not available in literature.  The only colony 

evaluated in Williams (1992) from the Valley Floor was not trapped and no density estimate specifically 

for that GKR colony was calculated.  In the Panoche region, other density estimates are available for 

Silver Creek Ranch, the vicinity of Valadeao Ranch, and on the east side of the Panoche Region in the 

vicinity of Panoche Creek alluvial fan.  Of these, the Project Footprint is most likely more similar to 

Valadeao Ranch than Silver Creek Ranch or Panoche Creek, given the very high quality habitat conditions 

present on the latter two. Therefore, using the maximum measured density for the Valadeao Ranch area 

(7.90 GKR/acre), up to 506 GKR may be present within the Project Footprint. 
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GKR are a species that has periodic population irruptions, resulting in large increases in numbers of 

individuals and potentially large areas of adjacent habitat becoming occupied over very short time 

periods. Although these population increases may follow years of favorable precipitation, a direct 

causative link has not been determined.  When these events occur, existing populations can increase 

greatly. While this type of population increase is an observed phenomenon, predicting the resulting 

population on a particular area (e.g. Project Footprint) is problematic and not the typical condition. 
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5.0 GKR Relocation  
The following GKR conservation measures are pertinent to this plan and were provided in the Final 

Environmental Impact report (FEIR) (San Benito County 2010) for the project: 

 

 All activities that will result in permanent or temporary ground disturbances shall be preceded 

by a pre-construction survey for GKR by the designated biologist will occur in the area of work.  

The designated biologist will be a County approved individual that specializes in GKR.  If GKR sign 

is observed within the area of work, exclusion fencing will be erected around the area of work 

and saturated with traps to capture GKR and relocate them off-site per this Giant Kangaroo Rat 

Relocation Plan.  Exclusion fencing will be buried deep enough in the ground to prevent GKR 

from digging under and high enough to prevent them from jumping over. Exclusion fencing may 

be designed to exclude multiple species. Special care will be taken in exclusion fence design if 

cattle or sheep are adjacent to the site. Construction will not commence in the area of exclusion 

fencing until that area has been completely trapped and no more GKR are expected to use the 

area as determined by the designated biologist.  These areas can be fenced and trapped in 

smaller sections within the larger Project area.  At the end of trapping, no GKR should remain 

within the fenced area. 

 Appropriate buffers will be established with highly visible markers.  All active GKR burrows shall 

be identified by flagging and avoided by a buffer with a radius of 15.24m (50 feet). 

 

All individuals detected will be relocated to suitable nearby habitat as described below.  This GKR 

Relocation Plan will implement methodology consistent with other successful kangaroo rat relocations 

(Bender et al. 2010; Germano 2001, 2010; Germano and Saslaw 2007; Germano et al. 2009; Hall 2010; 

H.T. Harvey and Associates, Inc. 2010, Tennant et.al. 2013) and includes guidance with local knowledge 

of the GKR.   The relocation methodology includes trapping to remove GKR from the Project Footprint 

that will be impacted by construction activities; verification that all individuals have been detected; and 

hand or mechanical excavation (as appropriate) of burrows/precincts if evidence is found that all GKR 

have not been trapped. The GKR will be relocated to suitable areas adjacent to the project footprint 

including unoccupied areas within the VFCL, and potentially in the VRCL and SCRCL.  Specific relocation 

site criteria are detailed herein. 

 

The ultimate goal and objective of relocating GKR is to preserve and minimize harm, injury, or death of 

individual GKR during Project build-out and to possibly recolonize nearby locations where GKR are no 

longer colonized or within suitable habitat near occupied colonies.  The conservation strategy is built 

largely on the conservation principle that 90 percent of the source population of GKR as defined in the 

USFWS Recovery Plan (1998) are preserved into perpetuity.   

 

Recolonization of suitable habitat that is no longer occupied by GKR will create opportunities to grow 

the population beyond its current levels and occupancy.  The relocated individuals and/or populations 

will be monitored for five years to determine success of the relocation. Relocation is considered 
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successful when presence of the relocated population is detected in the relocation area and population 

cycling is comparable to nearby pre-existing populations. 

 

Conducting successful relocations requires careful consideration for each animal’s well-being during 

capture, transport, release, and successive monitoring. Risk to the animal should be minimized and 

acclimation and survival at the release site will be maximized by implementing accepted practices. At a 

minimum, the following procedures will be implemented: 

 5.1 Relocation Procedures 

Relocation Procedures will be implemented subsequent to preconstruction surveys and will be based on 

survey results and any incidental observations during Project site preparation. 

 

I. Project Site Preparation 

A. PVS or their contractor will mark work area limits with stakes and flagging; 

B. All potential GKR burrows within the Project Footprint and a 100-foot buffer will be 

documented (size, location and aspect) and staked and/or flagged;  

C. Prior to any excavation, trenching, or digging associated with this Relocation Plan, 

the party or parties responsible for such activities will contact the Project safety 

personnel to ensure all safety requirements are followed (e.g.  location of 

underground utilities). 

D. A biological monitor that has been trained will be present for the installation of 

buried wildlife exclusion fencing along the marked work area boundary intended to 

exclude GKR from the Project Footprint. Fence installation will be overseen by the 

designated biologist who does not need to be present during all installation 

activities but should inspect fence locations prior to trenching. 

E. Fencing will consist of smooth material (such as aluminum flashing or PVC jacket 

material) or of a design that prevents wildlife from climbing.  The fence will be 

buried at least 24 inches with at least 36 inches above ground level. The buried 

wildlife exclusion fence will avoid all covered species burrow entrances by a buffer 

of at least 50 feet; 

F. To exclude GKR, wildlife exclusion fencing will be installed along the Project 

boundary adjacent to GKR precincts (either existing active or newly relocated) and 

for a distance extending for approximately 500 feet from the nearest active precinct 

(additional exclusion fencing may be required beyond GKR fencing to exclude other 

covered species). 

G. If burrows potentially occupied by GKR or other listed species cannot be avoided by 

at least 50 feet, the following measures to remove GKR from such burrows prior to 

installation of wildlife exclusion fencing will be implemented. 

1. For GKR burrows/precincts, trapping following GKR trapping methods 

(below in Section II) will be conducted prior to fence installation. Methods 
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to detect all individuals will be implemented or such burrows may be 

excavated following excavation procedures. 

2. For other covered species, avoidance and minimization measures specific to 

that species will be implemented prior to fence installation. 

H. Release locations will be identified subsequent to preconstruction surveys and prior 

to trapping and removal activities subject to the following criteria: 

1. Captured GKR will be relocated in neighbor groups. A GKR will be 

considered within a “neighbor group” if they are within 20m of the nearest 

neighbor. 

2. Release locations must be able to accommodate all GKR potentially 

captured that are within each neighbor group.  

3. Release locations will be chosen based on the following, in order: 

a. The nearest high quality habitat in the VFCL that is unoccupied or 

has abandoned GKR precincts such that the relocated group will be 

at least 100 feet (approximately 30m) from the nearest suspected 

active precinct. Former agricultural land will be targeted; 

b. If there are no candidate release locations on the VFCL within one 

mile of the capture location, unoccupied high quality habitat in 

former agricultural land within SCRCL will be utilized first, then lands 

within VRCL will be used as relocation sites.  

c. Subject to approval by CDFW and USFWS, captured GKR may be 

used to further recovery efforts for this species at locations in the 

greater Panoche-Ciervo Core GKR area (USFWS 1998). If individual 

GKR are relocated outside of PVS Conservation Lands, monitoring of 

relocation success would be the responsibility of the wildlife 

agencies. 

II. GKR Detection and Removal 

The following methods are intended to result in as close to 100% depletion rates as possible 

with the goal of avoiding mortality of GKR. 

A. The Designated Biologist or biological monitor under the direction of the Designated 

Biologist will conduct six consecutive nights of trapping with live traps (e.g. Sherman 

live traps or similar live traps) to capture GKR at precincts/burrows identified during 

preconstruction surveys using 20% more traps then the number of identified 

precincts in the enclosed trapping area. 

B. Data to be collected on all GKR captured will include: (1) the locations (Global 

Positioning System [GPS] coordinates and maps) and the time of capture and/or 

observation as well as release; (2) sex; (3) approximate age (adult/juvenile); (4) 

weight; (5) general condition and health, noting all visible conditions including gait 

and behavior, diarrhea, emaciation, salivation, hair loss, ectoparasites, and injuries; 

and (6) ambient temperature when handled and released.  Any non-listed small 
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mammals that are captured will be documented and release outside of the Project 

Footprint boundary. 

C. If a lactating female GKR is captured (potentially December – April), one of two 

procedures below will be implemented: 

1. The female will be released with follow-up trapping conducted within 

approximately 30 days (or less at the discretion of the trapping specialist 

and depending on the condition of the female). The purpose of follow-up 

trapping will be to capture the female and any of her pups that are 

venturing aboveground. If she still appears to lactating and pups are not 

captured, it may be necessary to release her with additional follow-up 

trapping conducted. 

2. As an alternative, excavation of GKR burrows within 100 feet of the capture 

location will be commenced immediately and trapping in that location will 

continue until completion of the six night session. If dependent young are 

encountered during burrow excavation, they will be placed with the female 

and held until the GKR trapping specialist determines that the young are 

capable of surviving either with or independent of the adult female. 

D. Project minimization and avoidance measures will be implemented during all GKR 

trapping and relocation activities. 

E. Upon completion of six consecutive nights of live trapping, one of the following will 

be implemented: 

 

1. A combination of site preparation (raking or smoothing the surface near 

burrows) and remote sensing cameras may be used prior to burrow 

excavation to monitor trapped areas for 10 nights to detect additional 

individuals that may remain within precincts. If additional GKR (or suspected 

GKR) are detected, either, 1) additional live trapping following the trapping 

procedure will be conducted until all individuals have been trapped and 

removed (based on implementation of trapping followed by site monitoring 

until no evidence of GKR is present); or, 2) burrows within 100 feet of any 

detection will be excavated following excavation procedures described in 

Section III, below. 

2. At any time after the initial six-night trapping effort, GKR burrows may be 

excavated as an alternative to further detection procedures (see Section III, 

below).  

F. If, after 10 days of remote sensing and tracking, no suspected GKR occupation is 

detected, no further efforts to remove GKR will be implemented. 

G. Captured GKR will be released into pre-identified release locations identified in 

Section I.H.4. following the procedure in Section IV, below. 
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H. If new evidence of GKR (individuals/burrows) is found in an active construction area, 

construction will be halted within a 100-foot avoidance area or greater if deemed 

necessary. Procedures A through F (above) will then be implemented.  

III. Burrow excavation 

A. Even after subsequent trapping efforts described above, small mammal burrows 

suitable for GKR that are suspected of still being occupied (e.g. positive evidence of 

GKR from raking/smoothing or remote sensing cameras) will be excavated using 

hand tools if possible. If soil conditions or burrow depths make hand tools 

impractical or unsafe, hand-held power tools may be used to assist in excavation. At 

no time will the hand-held power tool be used without a protective barrier (such as 

PVC tube, or similar) to prevent injury/mortality to small mammals that may 

attempt to escape burrows during excavation procedures. 

B. If any GKR are detected during burrow excavation, they will be captured (either 

through additional trapping or by hand) and release procedures (see below in 

Section IV) shall be followed. 

C. No GKR burrow excavation will occur within any BNLL buffer avoidance area. 

IV. GKR Release 

A. Subject to the direction of a designated biologist, captured GKR will be released into 

the designated release location. 

B. Relocation sites with both high quality habitat and the presence of abandoned 

precincts (refugia) in the vicinity will be given higher priority than sites with no 

abandoned burrows (Tennant et.al. 2013). GKR will not be relocated to burrows that 

are occupied by other kangaroo rat species. 

C. The high quality habitat for the relocation sites will typically lack dense, non-native 

grass cover, or will be managed to reduce dense, non-native grass cover that occurs 

during years when herbaceous growth is high. 

D. If necessary due to weather, time, or site preparation at release locations, captured 

GKR will be held in captivity by a properly permitted small mammal trapping 

specialist.  Captive GKR would be subject to holding for no more than 30 days. 

E. GKR in captivity would be held in separate plastic, glass, or other rigid non-toxic 

container measuring at least 5 gallons in size in an onsite climate controlled room 

(between 60 and 85°F). Individuals GKR will be provided with non-tinted, 

unbleached paper towels and enough suitable substrate (soil, sand, or similar) to 

cover the bottom of the container. Each GKR will be provided with approximately 1 

cup of bird seed mix (mixture of 75% proso white millet and 25% oats groats) 

initially that will be maintained until release. 

F. Individuals will be released into artificial burrows constructed within the designated 

release location using the map created under Section I.B as a base map and actual 

arrangement of individuals captured during trapping. Spatial arrangement of 
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released individuals will account for territoriality, appropriate neighbor spacing and 

arrangement.  

G. No GKR will be relocated within 100 feet of small mammal burrows that may be 

occupied by BNLL in BNLL buffer avoidance areas in the VFCL.  GKR relocation in 

areas VRCL and SCRCL will be located at least 100 feet from small mammal burrows 

that may be occupied by BNLL at all relocation sites unless protocol BNLL surveys 

have been conducted with no detections of BNLL.  

H. Artificial burrows will consist of a suitably sized tube made of cardboard or other 

biodegradable material with one end buried or excavated with an approximately 3-

inch diameter soil auger. Regardless of method, a hole at least three feet in length 

extending at least 2 feet in depth shall be created. 

I. Each artificial burrow relocation site in which a GKR is released will be provisioned 

with four cups of seed (mixture of 75% proso white millet and 25% oats groats) 

upon release. The approximate precinct of each individual will provisioned with four 

cups of seed once per week continuing until green-up of vegetation or until 

provisioning is deemed to be unnecessary by the designated biologist.  

J. Relocation sites will be protected using covers (Figure 8) anchored to the ground.  

This predator exclusion fencing will be maintained for 10 days after the relocation in 

order to enable the animals to acclimate to their new location. Anchoring will be 

adequate to hold covers in place, depending on conditions (wind, cattle, etc.).  

K. With the artificial burrows, unless evidence indicates that temporary covers 

anchored to the ground are not providing adequate protection; covers will be set on 

the ground surface (not buried). Dimensions will be at least 6 feet x 6 feet and will 

cover release burrows at a sufficient height to allow free movement of individuals 

within the shelter. By installing at the surface of the ground, GKR will be allowed 

and expected to dig out of the shelters. 

V. Long Term Monitoring 

L. Released individuals will be permanently marked with ear tags, pit tags, or other 

form at discretion of a designated biologist. A designated biologist will monitor 

release locations and sufficient occupied control areas by conducting trapping 

approximately 30 to 60 days following release and an annual trapping program for 

five years after the release date.  The details of the monitoring/trapping program 

are being developed as part of the Habitat Mitigation and Monitoring Plan. 

M. Data to be collected on all GKR recaptured will include: (1) the locations (Global 

Positioning System [GPS] coordinates and maps) and the time of capture and/or 

observation as well as release; (2) sex; (3) approximate age (adult/juvenile); (4) 

weight; (5) general condition and health, noting all visible conditions including gait 

and behavior, diarrhea, emaciation, salivation, hair loss, ectoparasites, and injuries; 

and (6) ambient temperature when handled and released. 

N. The monitoring of population trends and population estimates of the monitored 

locations will be produced for inclusion in annual reports.  The details of the 
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monitoring program will be developed as part of the Habitat Mitigation and 

Monitoring Plan as stated in Section IV.H. 

O. The results of the annual trapping program will be reported in a standalone report 

submitted to CDFW and USFWS. 
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