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IN REPLY REFER TO:  

08EVEN00-2013-F-0104 

April 19, 2013 

 

 

Scott Quinnell, Office Chief 

Biological Studies and Permits 

District 8, California Department of Transportation  

464 W. 4
th

 Street, 6
th

 Floor, MS-822 

San Bernardino, California  92401-1400 

 

Mickey Quillman, Chief of Resources 

Bureau of Land Management 

2601 Barstow Road 

Barstow, California  92311 

 

Subject: Biological Opinion for the SR-58 Realignment and Widening Project, San 

Bernardino County, California (8-8-13-F-15) 

 

Dear Mr. Quinnell: 

 

This document transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion based 

on our review of the California Department of Transportation’s (Caltrans) proposal to realign 

and widen approximately 9 miles of an existing 2-lane conventional highway into a 4-lane 

expressway between Post Mile (PM) 22.2 and 31.1, on State Route 58 (SR-58) in San 

Bernardino County, near Hinkley, California. At issue are the effects of the proposed action on 

the federally threatened desert tortoise (Gopherus agassizii).  This document was prepared in 

accordance with section 7(a)(2) of the Endangered Species Act of 1973, as amended (16 U.S.C. 

1531 et seq.) (Act).  The Federal Highway Administration has delegated responsibility for 

consultation to Caltrans for federally funded actions.  Consequently, your request and our 

response are made pursuant to section 7(a)(2) of the Act.  The request for formal consultation 

from Caltrans was dated October 17, 2012. 

 

This biological opinion is based on information in the biological assessment for the proposed 

project (Caltrans 2012), various reports and publications, and conversations with your staff and 

representatives of the Bureau of Land Management (Bureau), which had agreed to be a 
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cooperating agency.  A complete administrative record of this consultation is on file at the 

Service’s Ventura Fish and Wildlife Office. 

 

The proposed action is not located within the boundaries of critical habitat of the desert tortoise 

and will not affect critical habitat.  Consequently, we will not discuss critical habitat again in this 

biological opinion. 

 

BIOLOGICAL OPINION 

 

CONSULTATION HISTORY 

 

Coordination between Caltrans and representatives of the Service and other agencies has been 

ongoing since the mid-1980s for this project.  Additionally, there have been many personnel at 

Caltrans and at various agencies who have commented on stages of the development of the 

proposed project.  

 

The Service issued a biological opinion to the Federal Highway Administration on June 22, 1990 

(Service 1990).  In that biological opinion, the Service determined that the action, as proposed at 

that time, was not likely to jeopardize the continued existence of the desert tortoise.  In 2001, 

Caltrans proposed substantial revisions to the proposed action and re-initiated consultation with 

the Service in 2012. 

 

DESCRIPTION OF THE PROPOSED PROJECT 

 

Description of the Proposed Road Realignment and Widening 

 

We summarized the following description of the proposed action from the biological assessment 

(Caltrans 2012).  Caltrans is proposing to realign and widen SR-58 from a two-lane roadway to a 

4-lane expressway/freeway from PM 22.2, 2.86 miles west of Hidden River Road near Hinkley, 

California, eastward to PM 31.1, 0.75 mile east of Lenwood Road.  This is a distance of 

approximately 9 miles of road realignment and widening.  In addition to using Caltrans’ right-of- 

way, land would be acquired from private land owners (approximately 506 acres), the Bureau 

(approximately 100 acres), and Pacific Gas and Electric (approximately 42 acres).   

 

The project is proposed as a gap closure that will provide route continuity between the four-lane 

divided freeway to the west and the four-lane divided expressway to the east. SR-58 provides 

intrastate travel connectivity between SR-101 in San Luis Obispo County, I-5 and SR-99 in 

Bakersfield County, and I-15 and I-40 in San Bernardino County (Figure 1 in Caltrans 2012).  

SR-58 has been extensively upgraded to a four-lane controlled access expressway along most of 
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its length within the western Mojave Desert region; however this section near Hinkley contains 

only 2 lanes which is insufficient for handling present and anticipated future travel demands. 

 

As described in the biological assessment, Caltrans will be using typical construction equipment 

and methods within the project area.  A cut and fill procedure of up to four feet will be used for 

the new pavement construction.  Fill will be obtained from an existing off-site location; the exact 

location is unknown at this time and will depend on the contractor who is awarded the project. 

The existing SR-58 will continue to be used while the alignment is under construction.  During 

construction, one lane of the current SR-58 will be closed and the terminal half mile at each end 

of the project will be used for staging.  Outside the project area, there will be no off-road travel 

or parking areas. 

 

Measures Proposed to Protect Desert Tortoises 

 

To minimize adverse effects to the desert tortoise, Caltrans would implement the following 

protective measures during realignment and widening of SR-58.  We summarized these measures 

from the biological assessment (Caltrans 2012) and from personal communications with 

Caltrans.  The authorized biologist will follow the protocols established by the Service in the 

Desert Tortoise Field Manual (Service 2009) for all handling and translocation of desert tortoises 

and fencing of desert tortoise habitat.  The field manual is located at 

http://www.fws.gov/ventura/species_information/protocols_guidelines/index.html.  

 

1.  Caltrans will designate a field contact representative who is responsible for overseeing 

compliance with protective stipulations for the desert tortoise and for coordination on 

compliance.  The field contact representative will halt all construction activities that are in 

violation of the stipulations.  The field contact representative will have a copy of the stipulations 

when on the site.  The field contact representative may be the resident engineer or a contracted 

biologist. 

 

2.  At least 30 days prior to the initiation of construction activities within the proposed project 

site, Caltrans will ensure that their final plans and specifications include all requirements for 

preconstruction surveys for desert tortoises in all proposed construction staging areas, parking 

areas, and project elements, and flagging of these areas.  The field contact representative will 

verify compliance with this and all other protective measures. 

 

3.  Caltrans will ensure that all construction personnel attend a worker education program 

presented by the authorized biologist.  The program will include information on special status 

species within the project area, identification of these species and their habitats, techniques being 

implemented during construction to avoid impacts to species, consequences of killing or injuring 

http://www.fws.gov/ventura/species_information/protocols_guidelines/index.html
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an individual of a listed species, and reporting procedures when encountering listed or sensitive 

species. Construction crews, foremen, and other personnel potentially working on site will attend 

this desert tortoise education program and place their name on a sign-in sheet.  At a minimum, 

the construction monitoring notebook will include a copy of the Service’s biological opinion, the 

California Department of Fish and Wildlife (CDFW) section 2081 permit, and a summary of the 

education program. 

 

4.  Only biologists authorized by the Service will handle desert tortoises.  Caltrans will submit 

the name(s) of the proposed authorized biologist(s) to the Service for review and approval at 

least 30 days prior to the onset of activities.  No construction activities will begin until the 

approval of the authorized biologist(s).  The authorized biologist(s) will follow the protocols 

outlined in chapter 7 of the Desert Tortoise Field Manual (Service 2009) for handling and 

marking desert tortoises. 

 

5.  Prior to the start of construction, Caltrans will require the contractor to install fencing to 

exclude desert tortoises from all work areas and rights-of-way under the direction of an 

authorized biologist.  Caltrans will construct the fence according to the protocols provided in 

chapter 8 of the Desert Tortoise Field Manual (Service 2009).  If desert tortoises are encountered 

during installation of the fence, the authorized biologist will move the individual the shortest 

distance possible to an area outside the fence where it will be safe. Caltrans will be relocating 

any tortoises found inside the permanent desert tortoise fence onto adjacent Bureau land per 

agreement with the Bureau.  The authorized biologist will use his or her judgment regarding the 

best measures to use to ensure the desert tortoise does not immediately return to the area inside 

of the fence.  The authorized biologist may contact the Service or CDFW to discuss specific 

situations if the need arises. 

 

6.  Caltrans will maintain the integrity of the fence to ensure that desert tortoises are excluded 

from the work area during construction and from the roadway thereafter.  The fence will be 

inspected regularly; initially, it will be inspected on a monthly basis, but Caltrans may adopt a 

different schedule, based on experience.  Caltrans will inspect and, if necessary, repair the fence 

immediately after any rainstorm that occurs during times of the year or at temperatures when 

desert tortoises are likely to be active. 

 

7.  After the fencing is installed and before the onset of ground-disturbing activities, the 

authorized biologist will survey the area and remove all desert tortoises.  The authorized 

biologist will survey the area as much as is needed to ensure that all desert tortoises have been 

found; generally, all desert tortoises will be considered to have been removed once a complete 

survey of the work area is conducted without finding any additional animals.  Desert tortoises 

that are found inside the fenced area will be placed on the other side of the desert tortoise 
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exclusion fence onto Bureau land.  The authorized biologist will use his or her best judgment to 

determine the optimal location for placement of desert tortoises.  In general, desert tortoises will 

be moved to the nearest safe area south of the road realignment.  The authorized biologist will 

follow the protocols provided in chapter 7 of the Desert Tortoise Field Manual (Service 2009) 

for marking and translocating desert tortoises. 

 

8.  All desert tortoises that need to be moved will be handled as described in chapter 7 of the 

Desert Tortoise Field Manual (Service 2009) for marking and translocating desert tortoises.  

These procedures will ensure desert tortoises that are being moved are protected to the greatest 

degree possible from transmission of disease, exposure to adverse weather conditions, and other 

adverse situations that may arise during handling. 

 

9.  Caltrans will have an authorized biologist on-site throughout the construction period to 

monitor relocated desert tortoises and to remove any additional individuals encountered during 

construction.  The authorized biologist will follow the protocols provided in chapter 7 of the 

Desert Tortoise Field Manual (Service 2009) for marking and translocating desert tortoises. 

 

10. Caltrans will ensure that workers do not bring firearms and pets into the project area.  This 

measure does not apply to law enforcement personnel and working dogs. 

 

11. Caltrans will implement a program to ensure that trash and litter generated by the proposed 

action do not attract common ravens (Corvus corax) and other potential predators of the desert 

tortoise.  All trash and food items will be promptly contained within closed, common raven-

proof containers.  Caltrans will remove containers regularly from the project site to reduce the 

attractiveness of the area to common ravens and other desert tortoise predators.  Project workers 

will secure vehicle loads to prevent litter from blowing out along the road. 

 

12. As a means of minimizing incidental take of the desert tortoise, the Service shall require the 

Project applicant to post speed limits of 20 miles per hour (between February 1 and July 1), and 

strictly enforce speed limits within the project construction area.  This speed limit does not apply 

to existing paved roads. 

 

13. Caltrans will submit a post-construction report to the Service and CDFW within 30 days of 

the completion of work.  This report will include information on:  the number of desert tortoises 

handled, injured, and killed; the results of monitoring of relocated desert tortoises; and any 

difficulties in implementing the protective measures. 

 

Caltrans is also incorporating many soft bottom culverts along the new alignment as well as 

ripping up a certain distance of the existing SR-58 and allowing it to revert back to its natural 
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state in order to accommodate movement of wildlife including desert tortoise.  The twenty nine 

culverts range in size from 36 to 54 inches in diameter. 

 

Caltrans will acquire approximately 2,273 acres of habitat to be managed for the conservation of 

the desert tortoise (Caltrans 2012, page 29).  The location of these lands is unknown at this time.   

 

In addition, the donation and retirement of Bureau grazing allotments and subsequent allocation 

of forage for wildlife purposes in the West Mojave will occur (Quinnell 2013).  The location of 

these allotments will be in the Western Mojave Recovery Unit, including at a minimum the Lava 

Mountains Allotment. 

 

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION 

 

Section 7(a)(2) of the Endangered Species Act requires that Federal agencies ensure that any 

action they authorize, fund, or carry out is not likely to jeopardize the continued existence of 

listed species.  “Jeopardize the continued existence of” means to engage in an action that 

reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both 

the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, 

or distribution of that species (50 Code of Federal Regulations 402.02). 

 

The jeopardy analysis in this biological opinion relies on four components:  (1) the Status of the 

Species, which describes the range-wide condition of the desert tortoise, the factors responsible 

for that condition, and its survival and recovery needs; (2) the Environmental Baseline, which 

analyzes the condition of the desert tortoise in the action area, the factors responsible for that 

condition, and the relationship of the action area to the survival and recovery of the desert 

tortoise; (3) the Effects of the Action, which determines the direct and indirect impacts of the 

proposed Federal action and the effects of any interrelated or interdependent activities on the 

desert tortoise; and (4) the Cumulative Effects, which evaluates the effects of future, non-Federal 

activities in the action area on the desert tortoise. 

 

In accordance with policy and regulation, the jeopardy determination is made by evaluating the 

effects of the proposed federal action in the context of the current status of the desert tortoise, 

taking into account any cumulative effects, to determine if implementation of the proposed 

action is likely to cause an appreciable reduction in the likelihood of both the survival and 

recovery of the desert tortoise in the wild. 
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STATUS OF THE SPECIES  

 

Section 4(c)(2) of the Act requires the Service to conduct a status review of each listed species at 

least once every 5 years.  The purpose of a 5-year review is to evaluate whether or not the 

species’ status has changed since it was listed (or since the most recent 5-year review); these 

reviews, at the time of their completion, provide the most up-to-date information on the range-

wide status of the species.  For this reason, we are appending the 5-year review of the status of 

the desert tortoise (Appendix 1; Service 2010b) to this biological opinion and are incorporating it 

by reference to provide most of the information needed for this section of the biological opinion.  

The following paragraphs provide a summary of the relevant information in the 5-year review. 

 

In the 5-year review, the Service discusses the status of the desert tortoise as a single distinct 

population segment and provides information on the Federal Register notices that resulted in its 

listing and the designation of critical habitat.  The Service also describes the desert tortoise’s 

ecology, life history, spatial distribution, abundance, habitats, and the threats that led to its listing 

(i.e., the 5-factor analysis required by section 4(a)(1) of the Endangered Species Act).  In the 5-

year review, the Service concluded by recommending that the status of the desert tortoise as a 

threatened species be maintained. 

 

With regard to the status of the desert tortoise as a distinct population segment, the Service 

concluded in the 5-year review that the recovery units recognized in the original and revised 

recovery plans (Service 1994 and 2011e, respectively) do not qualify as distinct population 

segments under the Service’s distinct population segment policy (61 Federal Register 4722; 

February 7, 1996).  We reached this conclusion because individuals of the listed taxon occupy 

habitat that is relatively continuously distributed, exhibit genetic differentiation that is consistent 

with isolation-by-distance in a continuous-distribution model of gene flow, and likely vary in 

behavioral and physiological characteristics across the area they occupy as a result of the 

transitional nature of, or environmental gradations between, the described subdivisions of the 

Mojave and Colorado deserts. 

 

In the 5-year review, the Service summarizes information with regard to the desert tortoise’s 

ecology and life history.  Of key importance to assessing threats to the species and to developing 

and implementing a strategy for recovery is that desert tortoises are long-lived, require up to 20 

years to reach sexual maturity, and have low reproductive rates during a long period of 

reproductive potential.  The number of eggs that a female desert tortoise can produce in a season 

is dependent on a variety of factors including environment, habitat, availability of forage and 

drinking water, and physiological condition.  Predation seems to play an important role in clutch 

failure.  Predation and environmental factors also affect the survival of hatchlings. 
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In the 5-year review, the Service also discusses various means by which researchers have 

attempted to determine the abundance of desert tortoises and the strengths and weaknesses of 

those methods.  The Service provides a summary table of the results of range-wide monitoring, 

initiated in 2001, in the 5-year review.  This ongoing sampling effort is the first comprehensive 

attempt to determine the densities of desert tortoises across their range.  Table 1 of the 5-year 

review provides a summary of data collected from 2001 through 2007; we summarize data from 

the 2008 through 2010 sampling efforts in subsequent reports (Service 2010b, 2010c, 2010d).  

As the Service notes in the 5-year review notes, much of the difference in densities between 

years is due to variability in sampling; determining actual changes in densities will require many 

years of monitoring.  Additionally, due to differences in area covered and especially to the non-

representative nature of earlier sample sites, data gathered by the range-wide monitoring 

program cannot be reliably compared to information gathered through other means at this time. 

 

In the 5-year review, the Service provides a brief summary of habitat use by desert tortoises; 

more detailed information is available in the revised recovery plan (Service 2011e).  In the 

absence of specific and recent information on the location of habitable areas of the Mojave 

Desert, especially at the outer edges of this area, the 5-year review also describes and relies 

heavily on a quantitative, spatial habitat model for the desert tortoise north and west of the 

Colorado River that incorporates environmental variables such as precipitation, geology, 

vegetation, and slope and is based on occurrence data of desert tortoises from sources spanning 

more than 80 years, including data from the 2001 to 2005 range-wide monitoring surveys 

(Nussear et al. 2009).  The model predicts the probability that desert tortoises will be present in 

any given location; calculations of the amount of desert tortoise habitat in the 5-year review and 

in this biological opinion use a threshold of 0.5 or greater predicted value for potential desert 

tortoise habitat.  The model does not account for anthropogenic effects to habitat and represents 

the potential for occupancy by desert tortoises absent these effects. 

 

To begin integrating anthropogenic activities and the variable risk levels they bring to different 

parts of the Mojave and Colorado deserts, the Service completed an extensive review of the 

threats known to affect desert tortoises at the time of their listing and updated that information 

with more current findings in the 5-year review.  The review follows the format of the five-factor 

analysis required by section 4(a)(1) of the Act.  The Service described these threats as part of the 

process of its listing (55 Federal Register12178; April 2, 1990), further discussed them in the 

original recovery plan (Service 1994), and reviewed them again in the revised recovery plan 

(Service 2011e). 

 

To understand better the relationship of threats to populations of desert tortoises and the most 

effective manner to implement recovery actions, the Desert Tortoise Recovery Office is 

developing a spatial decision support system that models the interrelationships of threats to 
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desert tortoises and how those threats affect population change.  The spatial decision support 

system describes the numerous threats that desert tortoises face, explains how these threats 

interact to affect individual animals and habitat, and how these effects in turn bring about 

changes in populations.  For example, we have long known that the construction of a 

transmission line can result in the death of desert tortoises and loss of habitat.  We have also 

known that common ravens, known predators of desert tortoises, use the transmission line’s 

pylons for nesting, roosting, and perching and that the access routes associated with transmission 

lines provide a vector for the introduction and spread of invasive weeds and facilitate increased 

human access into an area.  Increased human access can accelerate illegal collection and release 

of desert tortoises and their deliberate maiming and killing, as well as facilitate the spread of 

other threats associated with human presence, such as vehicle use, garbage and dumping, and 

invasive plants (Service 2011e).  Changes in the abundance of native plants because of invasive 

weeds can compromise the physiological health of desert tortoises, making them more 

vulnerable to drought, disease, and predation.  The spatial decision support system allows us to 

map threats across the range of the desert tortoise and model the intensity of stresses that these 

multiple and combined threats place on desert tortoise populations. 

 

The threats described in the listing rule and both recovery plans continue to affect the species.  

Indirect impacts to desert tortoise populations and habitat occur in accessible areas that interface 

with human activity.  Most threats to the desert tortoise or its habitat are associated with human 

land uses; research since 1994 has clarified many mechanisms by which these threats act on 

desert tortoises.  As stated earlier, increases in human access can accelerate illegal collection and 

release of desert tortoises and deliberate maiming and killing, as well as facilitate the spread of 

other threats associated with human presence, such as vehicle use, garbage and dumping, and 

invasive weeds. 

 

Some of the most apparent threats to the desert tortoise are those that result in mortality and 

permanent habitat loss across large areas, such as urbanization and large-scale renewable energy 

projects, and those that fragment and degrade habitats, such as proliferation of roads and 

highways, OHV activity, and habitat invasion by non-native invasive plant species.  However, 

we remain unable to quantify how threats affect desert tortoise populations.  The assessment of 

the original recovery plan emphasized the need for a better understanding of the implications of 

multiple, simultaneous threats facing desert tortoise populations and of the relative contribution 

of multiple threats on demographic factors (i.e., birth rate, survivorship, fecundity, and death 

rate; Tracy et al. 2004). 

 

We have enclosed a map that depicts the 12 critical habitat units of the desert tortoise and the 

aggregate stress that multiple, synergistic threats place on desert tortoise populations (Appendix 

2).  The map also depicts linkages between conservation areas for the desert tortoise (which 
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include designated critical habitat) recommended in the revised recovery plan (Service 2011e) 

that are based on an analysis of least-cost pathways (i.e., areas with the highest potential to 

support desert tortoises) between conservation areas for the desert tortoise.  This map illustrates 

that areas under the highest level of conservation management for desert tortoises remain 

subjected to numerous threats and stresses.  This indicates that current conservation actions for 

the desert tortoise are not substantially reducing mortality sources for the desert tortoise across 

its range. 

 

Since the completion of the 5-year review, the Service has issued several biological opinions that 

affect large areas of desert tortoise habitat because of numerous proposals to develop renewable 

energy within its range.  These biological opinions concluded that proposed solar plants were not 

likely to jeopardize the continued existence of the desert tortoise primarily because they were 

located outside of critical habitat and DWMAs that contain most of the land base required for the 

recovery of the species.  The proposed actions also included numerous measures intended to 

protect desert tortoises during the construction of the projects, such as translocation of affected 

individuals.  Additionally, the Bureau and California Energy Commission, the agencies 

permitting these facilities, have required the project proponents to fund numerous measures, such 

as land acquisition and the implementation of recovery actions intended to offset the adverse 

effects of the proposed actions.  In aggregate, these projects resulted in an overall loss of 

approximately 30,180 acres of habitat of the desert tortoise; three of the projects (BrightSource 

Ivanpah, Stateline Nevada, and Desert Sunlight) constricted linkages between conservation areas 

that are important for the recovery of the desert tortoise.  We also predicted that these projects 

would translocate, injure, or kill up to 1,621 desert tortoises (see table below); we concluded that 

most of the individuals in these totals would be juveniles.  The mitigation required by the Bureau 

and California Energy Commission will result in the acquisition of private land within critical 

habitat and DWMAs and funding for the implementation of various actions that are intended to 

promote the recovery of the desert tortoise; at this time, we cannot assess how successful these 

measures will be. 

 

The following table summarizes information regarding the proposed solar projects that have 

undergone formal consultation with regard to the desert tortoise.  Data are from Service (2010e 

[Chevron Lucerne Valley], f [Calico], g [Genesis], h [Blythe]; 2011f [BrightSource Ivanpah], g 

[Desert Sunlight], h [Abengoa Harper Lake], i [Palen]; and Burroughs (2012; Nevada projects).  

Projects are in California, unless noted. 
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Project 

Acres of Desert 

Tortoise 

Habitat 

Estimated 

Number of Desert 

Tortoises Onsite 

 

 

Recovery Unit 

BrightSource Ivanpah 3,582 1,136 Eastern Mojave 

Stateline Nevada - NV 2,966 123 Eastern Mojave 

Amargosa Farm Road - NV 4,350 4 Eastern Mojave 

Calico*   Western Mojave  

Abengoa Harper Lake Primarily in 

abandoned 

agricultural 

fields 

4 Western Mojave  

Chevron Lucerne Valley 516 10 Western Mojave 

Nevada Solar One - NV 400 ** Northeastern Mojave 

Copper Mountain North - NV 1,400 30 ** Northeastern Mojave 

Copper Mountain - NV 380 ** Northeastern Mojave 

Moapa K Road Solar - NV 2,152 202 Northeastern Mojave 

Genesis 1,774 8 Colorado 

Blythe 6,958 30 Colorado 

Palen 1,698 18 Colorado 

Desert Sunlight 4,004 56 Colorado 

Total  30,180 1,621  

* The applicant has proposed changes to the proposed action; the Bureau has re-initiated formal 

consultation with the Service, pursuant to section 7(a)(2) of the Endangered Species Act, as part 

of its re-evaluation of the project (Service 2012e)  

** These projects occurred under the Clark County Multi-species habitat conservation plan; we 

estimate that all three projects combined will affect fewer than 30 desert tortoises. 

In addition to the biological opinions issued for solar development within the range of the desert 

tortoise, the Service (2012c) also issued a biological opinion to the Department of the Army for 

the use of additional training lands at Fort Irwin.  As part of this proposed action, the Army 

removed approximately 650 desert tortoises from 18,197 acres of the southern area of Fort Irwin, 

which had been off-limits to training.  The Army would also use an additional 48,629 acres that 

lie east of the former boundaries of Fort Irwin; much of this parcel is either too mountainous or 

too rocky and low in elevation to support numerous desert tortoises. 

 

As the Service notes in the 5-year review (Service 2010b), “(t)he threats identified in the original 

listing rule continue to affect the (desert tortoise) today, with invasive species, wildfire, and 

renewable energy development coming to the forefront as important factors in habitat loss and 

conversion.  The vast majority of threats to the desert tortoise or its habitat are associated with 
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human land uses.”  Oftedal’s work (2002 in Service 2010b) suggests that invasive weeds may 

adversely affect the physiological health of desert tortoises.  Modeling with the spatial decision 

support system indicates that invasive species likely affect a large portion of the desert tortoise’s 

range; see Appendix 3.  Furthermore, high densities of weedy species increase the likelihood of 

wildfires; wildfires, in turn, destroy native species and further the spread of invasive weeds. 

 

Global climate change is likely to affect the prospects for the long-term conservation of the 

desert tortoise.  For example, predictions for climate change within the range of the desert 

tortoise suggest more frequent and/or prolonged droughts with an increase of the annual mean 

temperature by 3.5 to 4.0 degrees Celsius.  The greatest increases will likely occur in summer 

(June-July-August mean increase of as much as 5 degrees Celsius [Christensen et al. 2007 in 

Service 2010b]).  Precipitation will likely decrease by 5 to 15 percent annually in the region, 

with winter precipitation decreasing by up to 20 percent and summer precipitation increasing by 

5 percent.  Because germination of the desert tortoise’s food plants is highly dependent on cool-

season rains, the forage base could be reduced due to increasing temperatures and decreasing 

precipitation in winter.  Although drought occurs routinely in the Mojave Desert, extended 

periods of drought have the potential to affect desert tortoises and their habitats through 

physiological effects to individuals (i.e., stress) and limited forage availability.  To place the 

consequences of long-term drought in perspective, Longshore et al. (2003) demonstrated that 

even short-term drought could result in elevated levels of mortality of desert tortoises.  

Therefore, long-term drought is likely to have even greater effects, particularly given that the 

current fragmented nature of desert tortoise habitat (e.g., urban and agricultural development, 

highways, freeways, military training areas, etc.) will make recolonization of extirpated areas 

difficult, if not impossible. 

 

The Service notes in the 5-year review that the combination of the desert tortoise’s late breeding 

age and a low reproductive rate challenges our ability to achieve recovery.  When determining 

whether a proposed action is likely to jeopardize the continued existence of a species, we are 

required to consider whether the action would “reasonably be expected, directly or indirectly, to 

reduce appreciably the likelihood of both the survival and recovery of a listed species in the wild 

by reducing the reproduction, numbers, or distribution of that species (50 Code of Federal 

Regulations 402.02).  Although the Service does not explicitly address these metrics in the 5-

year review, we have used the information in that document to summarize the status of the desert 

tortoise with respect to its reproduction, numbers, and distribution. 

 

In the 5-year review, the Service notes that desert tortoises increase their reproduction in high 

rainfall years; more rain provides desert tortoises with more high quality food (i.e., plants that are 

higher in water and protein), which, in turn, allows them to lay more eggs.  Conversely, the 

physiological stress associated with foraging on food plants with insufficient water and nitrogen 
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may leave desert tortoises vulnerable to disease (Oftedal 2002 in Service 2010b), and the 

reproductive rate of diseased desert tortoises is likely lower than that of healthy animals.  Young 

desert tortoises also rely upon high-quality, low-fiber plants (e.g., native forbs) with nutrient 

levels not found in the invasive weeds that have increased in abundance across its range (Oftedal 

et al. 2002; Tracy et al. 2004).  Compromised nutrition of young desert tortoises likely represents 

an effective reduction in reproduction by reducing the number that reaches adulthood.  

Consequently, although we do not have quantitative data that show a direct relationship, the 

abundance of weedy species within the range of the desert tortoise has the potential to negatively 

affect the reproduction of desert tortoises and recruitment into the adult population. 

 

Data from long-term study plots, which were first established in 1976, cannot be extrapolated to 

provide an estimate of the number of desert tortoises on a range-wide basis; however, these data 

indicate, “appreciable declines at the local level in many areas, which coupled with other survey 

results, suggest that declines may have occurred more broadly” (Service 2010b).  Other sources 

indicate that local declines are continuing to occur.  For example, surveyors found “lots of dead 

[desert tortoises]” in the western expansion area of Fort Irwin (Western Mojave Recovery Unit) 

in 2008 (Fort Irwin Research Coordination Meeting 2008).  After the onset of translocation, 

coyotes killed 105 desert tortoises in Fort Irwin’s southern translocation area (Western Mojave 

Recovery Unit); other canids may have been responsible for some of these deaths.  Other 

incidences of predation were recorded throughout the range of the desert tortoise during this time 

(Esque et al. 2010).  Esque et al. (2010) hypothesized that this high rate of predation on desert 

tortoises was influenced by low population levels of typical prey for coyotes due to drought 

conditions in previous years.  Recent surveys in the Ivanpah Valley (Northeastern Mojave 

Recovery Unit) for a proposed solar facility detected 31 live desert tortoises and the carcasses of 

25 individuals that had been dead less than 4 years (Ironwood 2011); this ratio of carcasses to 

live individuals over such a short period of time may indicate an abnormally high rate of 

mortality for a long-lived animal.  In summary, the number of desert tortoises range-wide likely 

decreased substantially from 1976 through 1990 (i.e., when long-term study plots were initiated 

through the time the desert tortoise was listed as threatened), although we cannot quantify the 

amount of this decrease.  Additionally, more recent data collected from various sources 

throughout the range of the desert tortoise suggest that local declines continue to occur (e.g., 

Bureau et al. 2005, Esque et al. 2010). 

 

The distribution of the desert tortoise has not changed substantially since the publication of the 

original recovery plan in 1994 (Service 2010b) in terms of the overall extent of its range.  Prior 

to 1994, desert tortoises were extirpated from large areas within their distributional limits by 

urban and agricultural development (e.g., the cities of Barstow, Lancaster, Las Vegas, St. 

George, etc.; agricultural areas south of Edwards Air Force Base and east of Barstow), military 

training (e.g., Fort Irwin, Leach Lake Gunnery Range), and off-road vehicle use (e.g., portions of 
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off-road management areas managed by the Bureau and unauthorized use in areas such as east of 

California City).  Since 1994, urban development around Las Vegas has likely been the largest 

contributor to habitat loss throughout the range.  Desert tortoises have been essentially removed 

from the 18,197-acre southern expansion area at Fort Irwin (Service 2012c). 

 

The following table depicts acreages of habitat (as modeled by Nussear et al. 2009) within 

various regions of the desert tortoise’s range and of impervious surfaces as of 2006 (Xian et al. 

2009).  Impervious surfaces include paved and developed areas and other disturbed areas that 

have zero probability of supporting desert tortoises. 

 

 

Regions
1 

Modeled Habitat 

(acres) 

Impervious Surfaces 

within Modeled Habitat 

Percent of Modeled 

Habitat that is now 

Impervious 

Western Mojave 7,582,092 1,864,214 25 

Colorado Desert 4,948,900 494,981 10 

Northeast Mojave 7,776,934 1,173,025 15 

Upper Virgin River  232,320 80,853 35 

Total 20,540,246 3,613,052 18 
1
The regions do not correspond to recovery unit boundaries; we used a more general separation 

of the range for this illustration. 

 

On an annual basis, the Service produces a report that provides an up-to-date summary of the 

factors that were responsible for the listing of the species, describes other threats of which we are 

aware, describes the current population trend of the species, and includes comments of the year’s 

findings.  The Service’s (2011d) recovery data call report describes the desert tortoise’s status as 

‘declining,’ and notes that “(a)nnual range-wide monitoring continues, but the life history of the 

desert tortoise makes it impossible to detect annual population increases (continued monitoring 

will provide estimates of moderate- to long-term population trends).  Data from the monitoring 

program do not indicate that numbers of desert tortoises have increased since 2001.  The fact that 

most threats appear to be continuing at generally the same levels suggests that populations are 

still in decline.  Information remains unavailable on whether mitigation of particular threats has 

been successful.” 

 

In conclusion, we have used the 5-year review (Service 2010b), revised recovery plan (Service 

2011e), and additional information that has become available since these publications to review 

the reproduction, numbers, and distribution of the desert tortoise.  The reproductive capacity of 

the desert tortoise may be compromised to some degree by the abundance and distribution of 

invasive weeds across its range; the continued increase in human access across the desert likely 

continues to facilitate the spread of weeds and further affect the reproductive capacity of the 
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species.  Prior to its listing, the number of desert tortoises likely declined range-wide, although 

we cannot quantify the extent of the decline; since the time of listing, data suggest that declines 

have occurred in local areas throughout the range.  The continued increase in human access 

across the desert continues to expose more desert tortoises to the potential of being killed by 

human activities.  The distributional limits of the desert tortoise’s range have not changed 

substantially since the issuance of the original recovery plan in 1994; however, desert tortoises 

have been extirpated from large areas within their range (e.g., Las Vegas, other desert cities).  

The species’ low reproductive rate, the extended time required for young animals to reach 

breeding age, and the multitude of threats that continue to confront desert tortoises combine to 

render its recovery a substantial challenge. 

 

ENVIROMENTAL BASELINE 

 

Action Area 

 

The implementing regulations for section 7(a)(2) of the Act define the action area to be “all areas 

to be affected directly or indirectly by the Federal action and not merely the immediate area 

involved in the action.”  We consider the action area to be equivalent to Caltrans’ project impact 

area.  In its biological assessment, Caltrans (2012) defines the project impact area as “the area to 

be directly impacted by construction and the area within the proposed right-of-way.  This project 

impact area is located within the biological study area, which varies in width from approximately 

600 to 1,200 feet, where the biological surveys for this project were conducted.  The project 

impact area runs the length of the project (approximately 9 miles) and the width of the project is 

approximately 350 feet in most areas. 

 

The existing SR-58 lanes will be utilized for continued traffic use while components of the new 

alignment are constructed.  One lane will be closed at a time, and the 0.5 mile at the end of each 

side of the project would be used for staging.  There will be no off-road travel or parking areas. 

 

We also include the area within which Caltrans would move any desert tortoises that are found 

within the project impact area as part of the action area; because these individuals will be moved 

within a short distance of the project impact area, the action area is unlikely to be substantially 

larger than the project impact area defined by Caltrans. 

 

The action area also includes the area that Caltrans will acquire as mitigation pursuant to its 

compliance with the California Endangered Species Act, (approximately 2,273 acres are slated to 

be acquired), and lands the Bureau will be retiring from grazing.  The locations of these areas are 

unknown at this time. 
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Habitat Characteristics of the Action Area 

 

The following description of the action area is summarized from the biological assessment 

(Caltrans 2012).  The 764-acre project area lies between 2,178 to 2,292 feet in elevation.  Soils 

are deep, well drained, typical of terraces and alluvial fan areas, and are principally composed of 

granitic material.  Of the 764 acres, approximately 262 acres within the project area are 

described as disturbed and developed and not considered as suitable for the desert tortoise.  

 

The remaining acreage (approximately 502 acres) supports two native vegetation communities – 

creosote bush scrub and saltbush scrub.  Approximately 44 percent of the 502 acres consists of 

saltbush scrub, 37 percent creosote bush scrub, and approximately 19 percent is disturbed 

saltbush scrub.  Desert tortoise have been documented in these habitats. 

 

In summary, land use within the action area is open space with the exception of development and 

agriculture in the eastern portion (east of Mountain View).  The Burlington Northern Santa Fe 

railroad runs parallel with SR-58 from about one mile west of Lenwood Road east to the end of 

the project study area.  Human disturbance including off highway vehicle use, evidence of 

livestock grazing, active farms (both dairy and crop) and trash dumping is documented. 

 

Status of the Desert Tortoise in the Action Area 

 

Several biological surveys have been conducted for this project in 2001, 2009, and 2011. 

Focused surveys for the desert tortoise were conducted between May 4 and 7, 2009 and 

established protocols were followed in conducting a presence/absence survey within the project 

impact area.  In short, the survey consisted of walking 33 feet (10 meters) transects throughout 

the potential impact area to provide 100 percent coverage of the area.  Additionally, concentric 

surveys around the perimeter of the impact area were conducted at approximately 100, 300, 600, 

and 1,200 feet from edge of the proposed project area. 

 

During the protocol surveys, 16 live desert tortoises and 622 pieces of sign (corrected to 240 

pieces of sign) were located within the project impact area.  The sign included 137 shelter sites, 

413 scat, 22 carcasses, and 34 sets of tracks.  An additional 10 live tortoises were incidentally 

encountered during other biological surveys in 2009.  It is unknown if these 10 desert tortoises 

were any of 16 animals previously detected during the focused surveys, or are new individuals.  

 

In general, these numbers appear to represent a high density of desert tortoises within the project 

impact area given that the proposed action lies south of the Superior-Cronese Desert Wildlife 

Management Area (DWMA) and a portion of the Fremont-Kramer DWMA which the Service 
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has designated as critical habitat.  However, the project will be situated outside the designated 

critical habitat for the species.  

 

Based on the surveys, and our general knowledge of the area, we estimate that the action area 

supports 16 adult and subadult desert tortoises (i.e., any combination of individuals that are 

greater than 160 millimeters in length).  Because of the potential that some desert tortoises may 

not have been detected during the surveys or may have moved on to the site between the time of 

the survey and the onset of road realignment and construction, we have used the results of the 

survey and our professional judgment to estimate that the action area supports 16 adult and 

subadult desert tortoises (i.e., any combination of individuals that are greater than 160 

millimeters in length). 

 

Juvenile desert tortoises (i.e., any desert tortoise less than 160 millimeters in length, including 

hatchlings) are extremely difficult to detect because of their small size and their cryptic nature.  

Hatchlings may also have emerged from a nest on the site since the time of the survey.  This 

scenario could also increase the overall number of individuals on the site.  Based on a 4-year 

study of their population ecology, Turner et al. (1987) determined that juveniles accounted for 

approximately 87 percent of the overall population.  Using this number and a maximum of 16 

adult and subadult desert tortoises on the proposed site, we estimate that the action area may 

support up to 108 juveniles (i.e., those animals less than 160 millimeters in size).   

 

To estimate the number of eggs that could be present on the project site, we multiplied the 

average female annual egg production (i.e., 5.8, see Service 1994) by the number of adult and 

subadult females within the action area.  Based on work performed in Ivanpah Valley and at the 

Goffs study site where the ratio of males to females was 1:1 (Turner et al. 1984, Turner et al. 

1987), we assumed that eight of the 16 adult and subadult desert tortoises are reproductive 

females.  These individuals could produce approximately 46.4 eggs in a given year (i.e., 8 

females times 5.8 eggs per female per year); for the purposes of this biological opinion we will 

use the estimate of 46 eggs.  Fewer eggs are likely to be onsite at any given time because the 

territories of the female desert tortoises likely extend, at least in part, off the project site and 

individuals may establish nests in these areas. 

 

We emphasize that, although our estimate of the number of adult and subadult desert tortoises, 

eggs, and juveniles on the project site, translocation area, and action area is based on the best 

available information, the overall number of animals and eggs on site may be different.  We 

recognize that the survey data used for these estimates represent a single point in time and the 

number of individuals in these areas may change by the onset of project actives. 
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The 2,273 acres of land that Caltrans plans on acquiring, and those lands that the Bureau will be 

retiring from grazing and converting to wildlife forage (to off-set some of the habitat loss from 

this project) is included in the action area for this consultation.  However, because these lands 

have not been selected, we have no information regarding the status of the desert tortoise on 

these lands. 

 

EFFECTS OF THE ACTION 

 

Several aspects of the proposed action may affect desert tortoises within the action area.  These 

aspects are the capture and relocation of any desert tortoises that may be inside the exclusion 

fence, the installation of the fences to exclude desert tortoises from the freeway and construction 

area, killing or injuring adult or juvenile desert tortoise and crushing tortoise eggs during 

construction of the expressway, and offsite conservation measures.  We will discuss these 

aspects in the following paragraphs. 

 

Capture and Relocation of Desert Tortoises 

 

Caltrans will install desert tortoise exclusion fencing around all long-term and temporary 

disturbance areas.  An authorized biologist will perform clearance surveys (in accordance with 

the most recent Service survey protocols) of the enclosed area and translocate desert tortoises 

found within the exclosure to areas immediately adjacent to and outside of the fence.  Desert 

tortoises moved in this manner may attempt to return to the portions of their territory on the far 

side of the fence.  In past studies, at least a small percentage of translocated desert tortoises tried 

to return to their capture sites (Corn 2004, Nussear 2004).  We expect that these desert tortoises 

will eventually become acclimated to the new boundaries of their territories and cease attempts 

to return.  In fact, Walde et al. (2008) found that desert tortoises moved from one side of the 

fence to the other did not move as far as animals that were moved a long distance. 

 

Releasing a desert tortoise outside of its home range, far from known burrows or away from 

shade, may be detrimental to its health (Stewart 1993 in Boarman 2002).  Such a release could be 

particularly hazardous during hot, dry weather or late in the afternoon when the body 

temperatures of stressed desert tortoises could reach fatal levels.  However, these desert tortoises 

will be moved short distances and, therefore, are likely to be familiar with the release areas.  In 

addition, Caltrans has proposed protective measures to prevent release of individuals when 

temperatures are unsafe.  Authorized biologists will follow the guidance outlined in chapter 7 of 

the Desert Tortoise Field Manual (Service 2009) for the capture and relocation of desert 

tortoises.  Consequently, we do not anticipate any substantial effects to desert tortoises following 

release. 
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An elevated level of transmission of disease is also unlikely to occur because the translocated 

animals would likely have previous contact with other individuals in the area.  In addition, we 

expect authorized biologists will move relatively few desert tortoises in this manner, because few 

adult and subadult desert tortoises occur within the project area.  For this reason, these short-

distance translocations are unlikely to affect desert tortoises in the action area in a substantial 

manner. 

 

We estimate the translocation of approximately 16 adult and subadult desert tortoises to the area 

outside of the barrier fencing.  Authorized biologists are more likely to observe adult and 

subadult desert tortoises during clearance surveys due to their large size.  Authorized biologists 

are less likely to find juvenile desert tortoises or desert tortoise eggs during surveys due to their 

small size.  We have estimated that approximately 108 juvenile desert tortoises and 46 eggs may 

occur within the project site.  We do not anticipate that authorized biologists will find any desert 

tortoise eggs and we anticipate that they are likely to find and translocate few, if any, juvenile 

desert tortoises. 

 

Handling may cause several effects to desert tortoises.  Handling desert tortoises sometimes 

causes them to void the contents of their bladder, which may represent loss of important fluids 

that could be fatal (Averill-Murray 1999 in Boarman 2002).  Averill-Murray 1999 (in Boarman 

2002) provided some evidence that handling-induced voiding may adversely affect survivability, 

although the amount of fluid discharged is usually small.  In addition, disease transmission could 

occur if people handle more than one desert tortoise without using appropriate sterile techniques 

(Rosskopf 1991, Berry and Christopher 2001 all in Boarman 2002).  However, Caltrans has 

required numerous protective measures to reduce the potential for injury or mortality associated 

with handling and translocation of individuals.  Authorized biologists will follow the guidance 

outlined in chapter 7 of the Desert Tortoise Field Manual (Service 2009) for capturing and 

relocating desert tortoises.  We anticipate that the implementation of these measures and the use 

of experienced biologists, authorized by the Service, will result in little, if any, injury or 

mortality of individuals due to handling. 

 

Translocation of desert tortoises into areas adjacent to the project area could potentially affect 

desert tortoises already residing outside of the project area and have home ranges that overlap 

with the release area.  This translocation could slightly increase the density within the release 

area.  However, we do not expect that released animals would be so concentrated that it would 

substantially alter the density of desert tortoises in the translocation area.  Given that Saethre et 

al. 2003 (in Esque et al. 2005) did not observe possible effects until densities reached 1,295 

desert tortoises per square mile and the densities within the project area are already far below this 

number, we expect that translocation is unlikely to affect resident desert tortoises in a substantial 

manner as a result of increased densities. 
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Installation of the Fence to Exclude Desert Tortoises from the Highway 

 

Caltrans has proposed to install fencing to prevent desert tortoises from entering the area 

considered to be the ultimate right-of-way for SR-58.  Desert tortoises could be killed or injured 

by work vehicles during installation of the fence.  Because of the relatively limited amount of 

activity associated with the installation of the fence and the proposed presence of a qualified 

biologist to protect desert tortoises during this activity, few individuals are likely to be killed or 

injured. 

 

The presence of SR-58 has fragmented habitat and probably substantially disrupted the 

movement of desert tortoises across this portion of the desert; we expect that few desert tortoises 

are able to cross over the highway, although they may use culverts to pass under it.  The presence 

of the permanent fencing to preclude desert tortoises from entering the roadway will not 

substantially alter the degree of fragmentation in this region. 

 

Most importantly, the installation of the fence to exclude desert tortoises from 8.9 miles of the 

freeway would continue to substantially reduce the level of mortality of individuals of this 

species.  Because desert tortoises would no longer be able to gain access to the freeway, they 

would no longer be subject to being struck by vehicles or collected by passersby.  We consider 

the protection of individual desert tortoises, particularly females of breeding age, from potential 

ongoing sources of mortality to be a key component of recovering this species; in fact, the 

fencing of this section of SR-58 is recommended in the recovery plan for the desert tortoise 

(Service 1994). 

 

Installation of Culverts 

 

Caltrans is proposing to install approximately 29 soft-bottom culverts, ranging in size from 36 to 

54 inches in diameter, under SR-58 at this time.  The size of these culverts more than adequately 

allow for large adults desert tortoise to pass through.  However, the culverts alone will not 

substantially increase the chances of desert tortoises crossing the highway successfully.  

Moreover, if outlets to the culverts are raised too far off the ground where they are not accessible 

to the desert tortoise, this would not benefit them.  Desert tortoises have been known to fall in 

between large rocks of riprap surrounding outlets of culverts. 

 

Realignment Construction 

 

Caltrans has proposed to install temporary and permanent fencing to prevent desert tortoises 

from entering areas that would be disturbed during and after construction.  After the fence is 
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installed, qualified biologists will survey the action area to find and remove any desert tortoises.  

Caltrans would not begin ground-disturbing activities until this survey is completed. 

 

For these reasons, we anticipate that adult and subadult desert tortoises are unlikely to be killed 

or injured by heavy equipment or workers during construction of the new expressway.  Juvenile 

desert tortoises are difficult to detect during surveys; therefore, the potential exists that they will 

likely be missed during the surveys and remain in the work areas during construction.  Given that 

desert tortoises inhabit the action area, the likelihood that juveniles and eggs are present is 

moderate. 

 

Approximately 502 acres of desert tortoise habitat would be permanently disturbed during the 

construction of the road realignment and widening (Caltrans 2012).  (The action area includes 

desert tortoise habitat and areas that do not support the species; consequently, it covers more than 

502 acres.)  The habitat loss would occur in a fairly linear pattern adjacent to the existing SR-58.  

The permanent loss of this habitat and the decreased value of the adjacent habitat will not 

substantially reduce the amount of habitat that is available within the region for desert tortoises 

to breed, feed, seek shelter, or conduct other necessary ecological functions.  The proposed 

alignment is surrounded by additional habitat that provides these functions to desert tortoises. 

 

Caltrans’ commitment to prevent common ravens from accessing construction-related trash 

should reduce the likelihood that these birds will gain substantial subsidies during construction.  

Although common ravens may be attracted to the heightened levels of human activity during 

construction to some degree, we expect this slight local increase is likely to be minor and 

temporary because of the lack of substantial subsidies. 

 

The education program that Caltrans will provide should prevent workers from killing, injuring, 

or otherwise affecting desert tortoises as a result of being uninformed.  However, it should be 

noted that in sections along the new alignment there currently exists housing development that 

likely already contributes to serving as sources of subsidies for ravens and other predators.  The 

goal would be not to increase additional subsidies and prevent an increase of the number of 

predators of desert tortoise over the existing baseline condition. 

 

Injury and Mortality of Desert Tortoises 

 

In the previous sections, we discussed how various aspects of the proposed action might kill or 

injure desert tortoises and concluded that up to 16 adult and subadult desert tortoises, 108 

juveniles and 46 eggs may occur in the action area and be affected by the proposed project.  We 

expect that most of the desert tortoises translocated to adjacent habitat will persist in the area 
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after surface-disturbing activities cease.  We anticipate that some subset of the desert tortoises in 

the action area may die if not detected during surveys. 

 

We anticipate that most of these undetected individuals would be juvenile desert tortoises that 

have not reached reproductive age.  Although we cannot predict the percentage of the juvenile 

population that would go undetected, some potential exists that surveys could miss all of the 

estimated 108 juveniles on the project site.  Clearance surveys would likely move most, if not all, 

of the 16 adult or subadult desert tortoises estimated to be in work areas.  We anticipate that 

detection of eggs will not occur and that survival of eggs within the action area is unlikely.  

Consequently, road construction activities could destroy up to 46 desert tortoise eggs. 

 

We conclude that the number of adults, subadults, juveniles, and eggs that are likely to be lost as 

a result of surface disturbance comprises a small portion of the overall population in the Western 

Mojave Recovery Unit and that this loss would not appreciably reduce the number of desert 

tortoises in the recovery unit. 

 

Offsite Conservation Measures 

 

Caltrans has proposed to acquire approximately 2,273.56 acres of habitat that will be preserved 

in perpetuity for the recovery of the desert tortoise to offset the adverse effects of the realignment 

and widening project.  This measure would contribute to the recovery of the desert tortoise to 

some degree, because it has the potential to remove any threats on the acquired land through 

appropriate management.  This acquisition would be most effective if it is implemented as part of 

a comprehensive strategy to conserve desert tortoises.  The exact location of this habitat 

acquisition is not known at this time. 

 

In addition, we anticipate that the donation and retirement of Bureau grazing allotments and 

subsequent allocation of forage for wildlife purposes in the West Mojave will benefit the desert 

tortoise by removing the threat of grazing and providing additional food sources for the tortoise.  

The donation and retirement land will be in the Western Mojave Recovery Unit and will include 

the Lava Mountains Allotment; therefore, this action is expected to benefit the desert tortoise. 

 

Miscellaneous Effects 

 

Non-native weed species currently occur on the proposed project site and are likely to occur in 

other portions of the action area at varying densities.  Road construction activities have the 

potential to increase the distribution and abundance of non-native weed species within the action 

area due to surface-disturbing activities that favor the establishment of these species.  In addition, 

access to the project site and other project features by personnel is likely to increase the volume 
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and distribution of non-native seed carried into the action area.  The increased abundance in non-

native weed species associated with this project may result in an increased fire risk, which may 

result in future habitat loss.  We cannot reasonably predict the increase in non-native weed 

species abundance that this project will create within the action area and we cannot predict the 

effects to the desert tortoise from the introduction of non-native weed species. 

 

Summary 

 

Caltrans has proposed numerous measures to avoid, minimize, reduce, and offset the adverse 

effects on the desert tortoise of the proposed action.  Additionally, the action area supports 

several desert tortoises.  Consequently, we expect that few, if any, desert tortoises will be killed 

or injured by the construction of the new alignment. 

 

The permanent loss of approximately 502 acres of suitable habitat will not substantially reduce 

the reproduction, numbers, or distribution of the species in the wild, because large amounts of 

habitat remain available in this general area, the habitat that will be lost or disturbed is adjacent 

to a heavily used road where the quality of habitat is generally lower, and the area is not located 

within a region that is considered crucial for the recovery of the species.  Additionally, Caltrans’ 

proposal to acquire approximately 2,273 acres of habitat to manage for the conservation of the 

desert tortoise should contribute to its recovery, to some degree. 

 

CUMULATIVE EFFECTS 

 

Cumulative effects include the effects of future State, tribal, local, or private actions that are 

reasonably certain to occur in the action area considered in this biological opinion.  Future 

Federal actions that are unrelated to the proposed action are not considered in this section 

because they require separate consultation pursuant to section 7 of the Act.  The action area is 

entirely within the existing Caltrans right-of-way; consequently, we do not anticipate any 

cumulative effects will occur in this area.  In addition, although we do not know the location of 

the acquired lands, future actions on those lands would be intended to promote the conservation 

of the desert tortoise.  Consequently, we do not anticipate that adverse cumulative effects would 

occur on the acquired lands. 

 

CONCLUSION 

 

After reviewing its current status, the environmental baseline for the action area, the effects of 

the proposed action, and the cumulative effects, it is our biological opinion that the proposed 

road realignment and widening of SR-58 near Hinkley, California (between PM 22.2 and PM 

31.1)  is not likely to jeopardize the continued existence of the desert tortoise.  We have reached 

this conclusion, in part, because Caltrans has proposed measures (see below) to reduce the 
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number of desert tortoises that are likely to be injured or killed by its proposed action and will 

acquire approximately 2,273 acres of habitat to manage for the conservation of the desert 

tortoise. 

 

1.  Road construction activities are likely to kill or injure few adult and subadult desert tortoises 

because Caltrans will implement numerous measures to protect desert tortoises during 

construction activities (e.g., clearance surveys, translocation, exclusion fencing, authorized 

biologists), and an unidentifiable number of juvenile tortoises. 

 

2.  Road construction activities would have no measurable effect on the distribution of desert 

tortoises. 

 

3.  Most, if not all, of the reproductive desert tortoise on the project site would be moved to 

adjacent areas where they would continue to reproduce.  

 

4.  Caltrans will implement specific measures to reduce the potential for increased predation by 

common ravens. 

 

5.  This project would not result in loss of habitat in areas designated for intensive management 

to achieve conservation of desert tortoises. 

 

The analysis we conduct under section 7(a)(2) of the Endangered Species Act must be conducted 

in relation to the status of the entire listed taxon.  We based the analysis in this biological opinion 

within the context of the Western Mojave Recovery Unit because of the wide range of the desert 

tortoise.  Because we have determined that the effects of this action would not compromise the 

integrity of the Western Mojave Recovery Unit or impede the survival or recovery of the desert 

tortoise in an appreciable manner in this portion of its range, we have not extended the analysis 

of the effects of this proposed action to the remainder of the range of the Mojave population of 

the desert tortoise. 

 

INCIDENTAL TAKE STATEMENT 

 

Section 9 of the Act and Federal regulations pursuant to section 4(d) of the Act prohibit the take 

of endangered and threatened species, respectively, without special exemption.  Take is defined 

as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 

engage in any such conduct.  Harm is further defined by the Service to include significant habitat 

modification or degradation that results in death or injury to listed species by significantly 

impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is 

defined by the Service as intentional or negligent actions that create the likelihood of injury to 
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listed species by annoying it to such an extent as to significantly disrupt normal behavioral 

patterns which include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is 

defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 

lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 

and not intended as part of the agency action is not considered to be prohibited taking under the 

Act provided that such taking is in compliance with the terms and conditions of this incidental 

take statement. 

 

The measures described in this incidental take statement are non-discretionary; Caltrans must 

undertake these measures or make them binding conditions of any authorization provided to 

contractors.  Caltrans has a continuing duty to regulate the activities covered by this incidental 

take statement.  If Caltrans fails to assume and implement the terms and conditions of the 

incidental take statement or to make them enforceable terms of its contracts, the protective 

coverage of section 7(o)(2) may lapse.  To monitor the impact of incidental take, Caltrans must 

report the progress of the action and its impact on the species to the Service as specified in the 

incidental take statement (50 Code of Federal Regulations 402.14(i)(3)). 

 

We anticipate that all desert tortoises within the action area may be taken during construction of 

the expressway; because 16 tortoises were detected during surveys, we expect that the total 

number of animals that may be taken during construction will be much higher.  We anticipate 

that most of the adult and subadult individuals will be captured and relocated to nearby suitable 

habitat. 

 

We cannot quantify the precise numbers of desert tortoises that may be captured, killed, or 

injured as a result of the actions that Caltrans has proposed because desert tortoises move over 

time; for example, animals may have entered or departed the action area since the time of the 

surveys.  The protective measures proposed by Caltrans are likely to prevent mortality or injury 

of most desert tortoises, including young and eggs.  The exemption provided by this incidental 

take statement to the prohibitions against take contained in section 9 of the Act extends only to 

the action area as described in the Environmental Baseline-Action Area sections of this 

biological opinion; maps of the construction portion of the action area are available in the 

biological assessment (Caltrans 2012). 

 

REASONABLE AND PRUDENT MEASURES 

 

The Service believes the following reasonable and prudent measures are necessary and 

appropriate to minimize take of desert tortoises during the widening and realignment of SR-58: 
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1. Caltrans must ensure that only authorized biologists conduct surveys for and relocate desert 

tortoises and eggs during the implementation of the proposed project.  This would include 

activities such as excavating tortoise burrows to remove individuals and constructing new 

burrows off-site in areas identified as translocation sites. 

 

2. Caltrans must ensure that the level of incidental take that occurs during implementation of 

the proposed action is commensurate with the analysis contained in this biological opinion. 

 

Our evaluation of the proposed action includes consideration of the protective measures 

proposed by Caltrans in its biological assessment and reiterated in the Description of the 

Proposed Action section of this biological opinion.  Consequently, any changes in these 

protective measures may constitute a modification of the proposed action that causes an effect to 

the desert tortoise that was not considered in the biological opinion and require re-initiation of 

consultation, pursuant to the implementing regulations of the section 7(a)(2) of the Act (50 Code 

of Federal Regulations 402.16).  The reasonable and prudent measures and terms and conditions 

are intended to complement and clarify the protective measures proposed by Caltrans. 

 

TERMS AND CONDITIONS 

 

To be exempt from the prohibitions of section 9 of the Act, Caltrans must comply with the 

following terms and conditions, which implement the reasonable and prudent measures described 

in the previous section, and the reporting and monitoring requirements.  These conditions are 

non-discretionary. 

 

1. The following term and condition implements reasonable and prudent measure 1: 

Caltrans must ensure that only biologists authorized by the Service under the auspices of this 

biological opinion conduct clearance surveys for and relocate desert tortoises.  We request 

that you provide us with the credentials of authorized biologists who you wish to conduct 

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

 

2. The following terms and conditions implement reasonable and prudent measure 2: 

 

a. To ensure that the measures proposed by Caltrans are effective and are being properly 

implemented, Caltrans 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 Caltrans will 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 Caltrans’ proposed protective measures and any 

appropriate terms and conditions of this biological opinion have been and continue to be 

fully implemented. 
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b. If three desert tortoises are killed or injured during construction of the expressway, 

Caltrans must re-initiate consultation, pursuant to the implementing regulations for 

section 7(a)(2) of the Endangered Species Act at 50 Code of Federal Regulations 402.16, 

on the proposed action. 

 

Because we do not expect that the capture and handling of desert tortoises (e.g., to 

remove them from the project area) is likely to result in injury or mortality, we are not 

establishing a criterion for re-initiation of formal consultation for this activity. 

 

REPORTING REQUIREMENTS 

 

Within 30 days of completion of the proposed action, Caltrans must provide a report to the 

Service that provides details on the effects of the action on the desert tortoise.  Specifically, the 

report must include information on any instances when desert tortoises were killed, injured, or 

handled; the circumstances of such incidents; and any actions undertaken to prevent similar 

injuries or mortalities from re-occurring.  We recommend that Caltrans provide us with any 

recommendations that would facilitate the implementation of the protective measures while 

maintaining protection of the desert tortoise.  

 

We also request that Caltrans provide us with the names of any desert tortoise monitors who 

assisted the authorized biologist and an evaluation of the experience they gained on the project; 

the qualifications form on our website 

(http://www.fws.gov/ventura/sppinfo/protocols/deserttortoise_monitor-qualifications-

statement.pdf), filled out for this project, along with any appropriate narrative would provide an 

appropriate level of information.  This information would provide us with additional reference 

material in the event these individuals are submitted as potential authorized biologists for future 

projects. 

 

DISPOSITION OF DEAD OR INJURED DESERT TORTOISES 

 

Within 3 days of locating any dead of injured desert tortoises, you must notify the Ventura Fish 

and Wildlife Office by telephone (805) 644-1766 and by facsimile (805) 644-3958 or electronic 

mail.  The report must include the date, time, location of the carcass, a photograph, cause of 

death, if known, and any other pertinent information. 

 

Injured desert tortoises must be taken to a qualified veterinarian for treatment.  If any injured 

tortoises survive, the Service must be contacted regarding their final disposition. 

 

Care must be taken in handling dead specimens to preserve biological material in the best 

possible state for later analysis, if such analysis is needed.  The Service will make this 

http://www.fws.gov/ventura/sppinfo/protocols/deserttortoise_monitor-qualifications-statement.pdf
http://www.fws.gov/ventura/sppinfo/protocols/deserttortoise_monitor-qualifications-statement.pdf
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determination when Caltrans provides notice that a desert tortoise has been killed by project 

activities. 

 

CONSERVATION RECOMMENDATIONS 

 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 

of the Act by carrying out conservation programs for the benefit of endangered and threatened 

species.  Conservation recommendations are discretionary agency activities to minimize or avoid 

adverse effects of a proposed action on listed species or critical habitat, to help implement 

recovery plans, or to develop information. 

 

We encourage Caltrans to work with the Service and other agencies to help implement a 

comprehensive strategy for the conservation and recovery of the desert tortoise.  Given the 

amount of desert tortoise habitat currently under Federal and state management, including public 

lands within the Bureau’s desert wildlife management areas, the recovery plan for the desert 

tortoise outlines a comprehensive strategy for recovery that emphasizes partnerships for recovery 

action prioritization, implementation and tracking within existing conservation areas.  The 

strategy proposes Recovery Implementation Teams, responsible for developing region-specific, 

step-down recovery-action plans, and implementing those actions on the ground.  Recovery 

actions include restoration of habitat, closure of unauthorized routes, fencing of roads where 

desert tortoises are frequently killed, management of subsidized predators, law enforcement 

patrols, research directed at specific recovery needs, and public outreach and education.  Such 

actions reduce or eliminate sources of mortality of desert tortoises and work towards improving 

habitat quality.  Although land acquisition is an important component of an overall conservation 

and recovery program and should continue to be conducted in a strategic manner, helping to 

implement actions within conservation areas will likely provide the greatest recovery benefit for 

the desert tortoise at this time.  To this end, we encourage you to participate in the Recovery 

Implementation Teams that the Service has organized to apply a science-driven, cooperative 

approach to recovering the desert tortoise. 

 

REINITIATION NOTICE 

 

This concludes formal consultation on the proposed widening and realignment of SR-58 from 

PM 22.2 to PM 31.1, in San Bernardino County.  Reinitiation of formal consultation is required 

where discretionary Federal involvement or control over the action has been retained or is 

authorized by law and: (a) if the amount or extent of taking specified in the incidental take 

statement is exceeded; (b) if new information reveals effects of the action that may affect listed 

species or critical habitat in a manner or to an extent not previously considered; (c) if the 

identified action is subsequently modified in a manner that causes an effect to the listed species 
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or critical habitat that was not considered in the biological opinion; or ( d) if a new species is 
listed or critical habitat designated that may be affected by the identified action (50 Code of 

Federal Regulations 402.16). 
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If you have any questions regarding this biological opinion, please contact Ray Vizgirdas of my 

staff at (909) 383-2959. 

Appendices: 

Sincerely, 

Diane K. Noda 

Field Supervisor 

1 - Mojave population of the desert tortoise (Gopherus agassizii). 5-year review: summary and 

evaluation. Available on disk or hard copy by request or at 
http://ecos.fws.gov/docs/five year review/doc3572.DT%205Year%20Review FINAL.pdf. 

2 - Map illustrating the 12 critical habitat units of the desert tortoise and the aggregate stress that 
multiple threats place on critical habitat. 

3 - Map depicting the extent of the threat of invasive plants. 
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To: MR. FRANK WEI     Date: October 15, 2013 
 Branch Chief 
 Bridge Design Branch 21    File: 08-SBD-58-PM 30.4 
 Structures Design      08-043511 
         Proj. ID: 0800000010 
 Division of Engineering Services    Lenwood Rd. OC (New) 
         Br. #54-1296 

Attention: Mrs. Lorena Guptill 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES    

 Geotechnical Services 
 Office of Geotechnical Design – South 2 MS #5  
 Design Branch B 
 
  
Subject: Revised Foundation Report for Lenwood Road OC 
 

“Caltrans improves mobility across California”  
 

This Revised Foundation Report supercedes and supplements the original Foundation Report, 
dated October 14, 2013, for the Lenwood Road OC (Br. # 54-1296) which was recently sent to 
your office. This Revised Foundation Report is being provided due to the subexcavation and 
soil replacement recommendations for Bent 2 were not included in the foundation report.  The 
Construction Considerations section has been modified to include the subexcavation and 
replacement. 

 
In a memorandum dated July 9, 2013, Structures Design, Office of Bridge Design Branch South 
2 requested a Foundation Report (FR) for the proposed Lenwood Road OC (Br. No. 54-1296). 
This FR supersedes all previously generated Preliminary Foundation Reports for this structure.  
The following recommendations are based on the 2013 subsurface investigation performed at 
the site. 
 
With regards to the current foundation recommendations, all elevations referenced within this 
report and shown on the recent Log of Test Boring sheets are based on the NGVD 1929 vertical 
datum. 
 
Project Description 
 
The Lenwood Road OC (Br. No. 54-1296) is located near the city of Barstow, in San 
Bernardino County and is one of the three proposed bridges along the realignment of State 
Route 58 in the Barstow area.  The proposed bridge will consist of a two-span, cast-in-place, 
prestressed concrete box-girder structure on seat type abutments. 
 
Geology 
 
The “Geologic Map of the San Bernardino Quadrangle, San Bernardino County, California 
(Revised 1998, Bortugno and Spittler)” indicates that the site is located on Quaternary Alluvium 
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which consists of dissected and undifferentiated alluvium deposits, colluvium and fan 
conglomerate. 
 
The 2013 subsurface investigation consisted of 3 mud-rotary soil borings. The soil borings 
revealed the site is underlain mainly by layers of loose to very dense poorly-graded sands, silty 
sands and silts, to the maximum explored depth of 82.5 feet.  For more detail, please refer to the 
Log of Test Borings. 
 
Ground Water 
 
Ground water was not encountered to the maximum depth drilled at the site during the 2013 
subsurface investigation.   
 
Scour Potential 
 
Scour is not considered to be an issue at this bridge site. 

 
Corrosion 
 
Corrosion test results are shown below in Table 1.  The tested soil sample was taken from soil 
boring RC-13-001. Test results indicate the soil sample is considered non-corrosive by current 
Caltrans standards. 

 
Table 1 -  Corrosion Test Summary 

Location 
SIC 

Number 
pH 

Minimum 
Resistivity 
(Ohm-cm) 

Sulfate 
Content 
(ppm) 

Chloride 
Content 
(ppm) 

RC-13-001,   0’-40’ C637003 8.92 1793 NA NA 

Note:  Caltrans currently defines a corrosive environment as an area where the soil has either a chloride concentration of 500 ppm or greater, a 
sulfate concentration of 2000 ppm or greater, or has a pH of 5.5 or less. With the exception of MSE walls, soil and water are not tested for 
chlorides and sulfates if the minimum resistivity is greater than 1,000 ohm-cm. 

 
Fault and Seismic Data 
 
The structure site is potentially subject to ground motions from nearby earthquake sources 
during the design life of the new structure.  For the deterministic procedure, the controlling fault 
for the site is the Lenwood-Lockhart fault zone (Fault ID 237). It is a right-lateral strike-slip 
(RLSS) fault with a maximum credible earthquake Mw=7.4, located approximately 2.2 miles 
southwest of the bridge site. The corresponding peak ground acceleration (PGA) is estimated to 
be 0.5g. The office of Geotechnical Design has provided Seismic Design Recommendations in a 
memorandum dated April 22, 2013.  Please refer to that memorandum for more specific seismic 
recommendations. 
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Liquefaction 
 
The Seismic Design Recommendations, dated April 22, 2013, state that due to the dense nature 
of the underlying soils and deep groundwater, the potential for soil to liquefy at the site will be 
low.  The amount of seismic settlement due to strong ground shaking is considered less than one 
inch. 
 
Surface Rupture Potential 
 
The site does not fall within Fault Rupture Hazard Zones in California (Alquist-Priolo 
Earthquake Fault Maps).  The surface rupture potential at the bridge site is considered low.   
 
Foundation Recommendations 
 
The following recommendations are for the proposed Lenwood Road OC (Br. #54-1296), as 
shown on the General Plan dated August 30, 2013. Abutments 1 and 3, as well as Bent 2, may 
be supported on spread footings  
 
Abutment Location 
 
Abutments 1 and 3 can be supported on newly placed engineered fill.  The Spread Footing 
Design Data for Abutments 1 and 3, provided by Structure Design, is presented in Tables 2 and 
3 below. 

 
Table 2 - Spread Footing Design Data 

Support 
Location 

Design 
Method 

Finished Grade 
Elevation  

(ft) 

Bottom of Footing 
Elevation  

(ft) 

Footing Size  
(ft) Permissible Settlement 

under Service Load  
(in) B L 

Abutment 1 WSD 2198.55 2189.99 12.00 68.50 1 

Abutment 3 WSD 2203.61 2194.33 12.00 68.50 1 

 
 

Table 3 - Spread Footing Design Data – Service I Limit State Loads 

Support 
Location 

Total Load Permanent Load 

Vertical 
Load 
(kips) 

Effective Dimensions 
(ft) Vertical 

Load 
(kips) 

Effective Dimensions 
(ft) 

B’ L’ B’ L’ 

Abutment 1 2641 11.71 68.50 2255 11.66 68.50 

Abutment 3 2641 11.71 68.50 2255 11.66 68.50 

 
The recommended Permissible Gross Contact Stress, Allowable Gross Bearing Capacities and 
Bottom of Footing Elevations, for Abutments 1 and 3, are listed in Table 4 below. 
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Table 4 - Foundation Design Recommendations for Abutments 1 and 3 

Support 
Location 

Footing  
Size  
(ft) 

Bottom of 
Footing 

Elevation (ft) 

Minimum 
Footing 

Embedment 
Depth  

(ft) 

Total 
Permissible 

Support 
Settlement 

(in) 

WSD  
(LRFD Service Limit State 

Load Combination) 

B L 

Permissible 
Gross Contact 

Stress 
(ksf) 

Allowable 
Gross 

Bearing 
Capacity  

 (ksf) 

Abut 1 12.00 68.50 2189.99 5.0 1 6.6 4.3 

Abut 3 12.00 68.50 2194.33 5.0 1 7.1 4.3 

 
In Table 4 above, the recommended Permissible Gross Contact Stress (qpg) and Allowable 
Gross Bearing Capacity to be used for design, are based on the following design criteria: 
 
1) The final designed spread footing will have an effective width (B’) that will produce an 

equivalent Gross Uniform Bearing Stress (qo), which does not exceed the Allowable Gross 
Bearing Capacity (qall). 
 

2) The final designed spread footing will have an effective width (B’) that will produce an 
equivalent Gross Uniform Bearing Stress (qo), which does not exceed the Permissible Gross 
Contact Stress (qpg). 

 
3) The spread footings are to be constructed at or below the recommended elevations shown in 

Table 4. 
 

Contact the Office of Geotechnical Design-South 2, Branch B for re-evaluation if any of the 
following change: 
 

 The footing size (B) is reduced. 

 The loading conditions change. 

 The bottom of footing elevation is raised. 

 The minimum vertical footing embedment depths are reduced. 
 

  
Bent Location 
 
At Bent 2, individual spread footings are recommended for support at each bent column.  Bent 2 
will consist of three (3) support columns on individual spread footing foundations.  Table 5 
below, presents the Bent 2 Spread Footing Design Data provided by Structure Design. 
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Table 5 - Bent 2 Spread Footing Design Data 

Support 
Location 

Design 
Method 

Finished Grade 
Elevation  

(ft) 

Bottom of Footing 
Elevation  

(ft) 

Footing Size  
(ft) 

Permissible 
Settlement under 

Service Load  
(in) B L 

Bent 2 LRFD 2181.40 2175.90 13.00 13.00 1 

 
Tables 6 and 7 below, present the LRFD Service, Strength, and Extreme Limit State Design 
Data provided by Structure Design. 
 

Table 6 - LRFD Service Limit State-I Spread Footing Design Data 

Support 
Location 

Total Load Permanent Load 

Vertical 
Load 
(kips) 

Effective Dimensions 
(ft) Vertical 

Load 
(kips) 

Effective Dimensions 
(ft) 

B’ L’ B’ L’ 

Bent 2 1722 13.00 13.00 1324 13.00 13.00 

 
Table 7 - LRFD Strength and Extreme Event Limit States 

Support 
Location 

Strength Limit State  
(Controlling Group) 

Extreme Event Limit State  
(Control Group) 

Vertical 
Load 

(kip) 

Effective Dimensions (ft) 
Vertical 

Load 
(kip) 

Effective Dimensions (ft) 

B’ L’ B’ L’ 

Bent 2  
Per column 2749 13.00 13.00 1771 13.00 13.00 

 
Foundation design recommendations for Bent 2, based on the spread footing design loading and 
approximate footing geometry provided by Structure Design, are presented below in Table 8. 
 

Table 8 - Foundation Design Recommendations for Bent 2 

Support 
Location 

Footing  
Size  
(ft) 

Bottom of 
Footing 

Elevation (ft) 

Minimum 
Footing 

Embedment 
Depth  

(ft) 

Total 
Permissible 

Support 
Settlement 

(in) 

Service Limit 
State 

Strength 
Limit State  
= 0.45 

Extreme 
Limit State 
= 1.0 

L B 

Permissible 
Net Contact 

Stress 

 (ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 

(ksf)  

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

Bent 2  
per column 

13.00 13.00 2175.90 5.0 1 15.0 17.2 38.3 
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In Table 8 above, the recommended Permissible Net Contact Stress (qpn) and Factored Gross 
Nominal Bearing Resistances (qR) to be used for design, are based on the following design 
criteria: 
 
1) The final designed spread footing will have an effective width (B’) such that: 

 The equivalent Net Uniform Bearing Stress (qn,u), does not exceed Permissible Net 
Contact Stress (qpn) for Service Limit State. 

 The Gross Uniform Bearing Stress (qg,u) does not exceed the recommended design 
values for the Factored Gross Nominal Bearing Resistances (qR) for Strength and 
Extreme Limit States. 

 
2) The spread footings are to be constructed at or below the recommended elevations shown in 

Table 8. 
 
Contact the Office of Geotechnical Design-South 2, Branch B for re-evaluation if any of the 
following change: 
 

 The Net Uniform Bearing Stress (qn,u) for the Service Limit State exceeds the 
recommended Permissible Net Contact Stress (qpn). 

 The Gross Uniform Bearing Stress (qg,u) for the Strength and Extreme Limit States 
exceed the recommended design values for the Factored Gross Nominal Bearing 
Resistances (qR). 

 The footing size (B) is reduced. 

 The loading conditions change. 

 The bottom of footing elevation is raised. 

 The minimum vertical footing embedment depths are reduced. 

 
Construction Considerations: 
 
1) At abutment support locations, the bottom of footing is to be constructed on  newly placed 

engineered fill compacted at 95% relative compaction.  Concrete for the support footings 
shall be placed neat against the undisturbed material at the bottom of the footing excavation. 
Should the bottom of the footing excavation be disturbed then the bottom of the footing 
excavation shall be extended down at 0.5 ft intervals until undisturbed material is observed 
and approved by the Engineer. The excavated material is to be recompacted or replaced with 
structural backfill compacted to 95% relative compaction, prior to placement of concrete for 
the structure support footings. 
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Subject: Foundation Report for Hinkley Road OC 
 

“Caltrans improves mobility across California”  
 

In a memorandum dated July 9, 2013, Structures Design, Office of Bridge Design Branch 21 
requested a Foundation Report (FR) for the proposed Hinkley Road OC (Br. No. 54-1295). This 
FR supersedes all previously generated Preliminary Foundation Reports for this structure.  The 
following recommendations are based on the 2013 subsurface investigation performed at the 
site. 
 
With regards to the current foundation recommendations, all elevations referenced within this 
report and shown on the recent Log of Test Boring sheets are based on the NGVD 1929 vertical 
datum. 
 
Project Description 
 
The Hinkley Road OC (Br. No. 54-1295) is located in the city of Hinkley, in San Bernardino 
County and is one of the three proposed bridges along the realignment of State Route 58 in the 
Barstow area. The proposed bridge will consist of a two-span, cast-in-place, prestressed 
concrete box-girder structure on seat type abutments. 
 
Geology 
 
The “Geologic Map of the San Bernardino Quadrangle, San Bernardino County, California 
(Revised 1998, Bortugno and Spittler)” indicates that the site is located on Quaternary Alluvium 
which consists of dissected and undifferentiated alluvium deposits, colluvium and fan 
conglomerate. 
 
The 2013 subsurface investigation consisted of 3 soil borings.  Boring A-13-001 was drilled 
with 6-inch diameter hollow stem augers. Soil borings RC-13-002 and RC-13-003 were 4.5-
inch diameter mud rotary borings.  The soil borings revealed the site is underlain mainly by 
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layers of medium dense to very dense poorly-graded sands, silty sands and silts, to the 
maximum explored depth of 92.5 feet.  For more detail, please refer to the Log of Test Borings. 
 
Ground Water 
 
Ground water was not encountered to the maximum depth drilled at the site during the 2013 
subsurface investigation. 
 
Scour Potential 
 
Scour is not considered to be an issue at this bridge site. 

 
Corrosion 
 
Corrosion test results are shown below in Table 1.  The tested soil sample was taken from soil 
boring A-13-001. Test results indicate the soil sample is considered non-corrosive by current 
Caltrans standards. 
 

Table 1 -  Corrosion Test Summary 

Location 
SIC 

Number 
pH 

Minimum 
Resistivity 
(Ohm-cm) 

Sulfate 
Content 
(ppm) 

Chloride 
Content 
(ppm) 

A-13-001,   0’-40’ 
Elev. 2214.8 – Elev. 2174.8 C637002 8.28 734 776 76 

Note:  Caltrans currently defines a corrosive environment as an area where the soil has either a chloride concentration of 500 ppm or greater, a 
sulfate concentration of 2000 ppm or greater, or has a pH of 5.5 or less. With the exception of MSE walls, soil and water are not tested for 
chlorides and sulfates if the minimum resistivity is greater than 1,000 ohm-cm. 

 
Fault and Seismic Data 
 
The structure site is potentially subject to ground motions from nearby earthquake sources 
during the design life of the new structure.  The deterministic procedure controlling fault for the 
site is the Lenwood-Lockhart fault zone (Fault ID 237, right-lateral strike-slip) with a maximum 
credible earthquake Mw=7.4, located approximately 0.01 miles southwest of the bridge site. 
The corresponding peak ground acceleration (PGA) is estimated to be 0.6g. The office of 
Geotechnical Design has provided Revised Seismic Design Recommendations in a 
memorandum dated September 30, 2013.  Please refer to that memorandum for more specific 
seismic recommendations. 
 
Liquefaction 
 
The Seismic Design Recommendations, dated April 22, 2013, state that due to the dense nature 
of the underlying soils and deep groundwater, the potential for soil to liquefy at the site will be 
low.  The amount of seismic settlement due to strong ground shaking is considered less than one 
inch. 
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Surface Rupture Potential 
 
The site does not fall within Fault Rupture Hazard Zones in California (Alquist-Priolo 
Earthquake Fault Maps).  However, the project site is crossed by the Lenwood-Lockhart fault.  
Martha Merrian, of the Office of Geotechnical Support, has recommended 12 inches of lateral 
displacement to be considered in the design of the proposed structure. For details, please see the 
memo issued by Martha Merriam on December 19, 2012. 

 
Foundation Recommendations 
 
The following recommendations are for the proposed Hinkley Road OC (Br. #54-1295).  As 
shown on the General Plan dated August 30, 2013, Abutments 1 and 3 as well as Bent 2 may be 
supported on spread footings. 
 
Abutment Location 
 
Abutments 1 and 3 can be supported on newly placed engineered fill. The Spread Footing 
Design Data for Abutments 1 and 3, provided by Structure Design, is presented in Tables 2 and 
3 below. 

 
Table 2 - Spread Footing Design Data 

Support 
Location 

Design 
Method 

Finished Grade 
Elevation  

(ft) 

Bottom of Footing 
Elevation  

(ft) 

Footing Size  
(ft) Permissible Settlement 

under Service Load  
(in) B L 

Abutment 1 WSD 2238.01 2229.00 12 70 1 

Abutment 3 WSD 2236.84 2227.84 12 70 1 

 
 

            Table 3 - Spread Footing Design Data – Service I Limit State Loads 

Support 
Location 

Total Load Permanent Load 

Vertical 
Load 
(kips) 

Effective Dimensions 
(ft) Vertical 

Load 
(kips) 

Effective Dimensions 
(ft) 

B’ L’ B’ L’ 

Abutment 1 2695 11.62 70.00 2311 11.55 70.00 

Abutment 3 2695  11.62 70.00 2311 11.55 70.00 

 
The recommended Permissible Gross Contact Stress, Allowable Gross Bearing Capacities and 
bottom of footing elevations for Abutments 1 and 3 are listed in Table 4 below. 
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Table 4 - Foundation Design Recommendations for Abutments 1 and 3 

Support 
Location 

Footing  
Size  
(ft) Bottom of 

Footing 
Elevation 

 (ft) 

Minimum 
Footing 

Embedment 
Depth  

(ft) 

Total 
Permissible 

Support 
Settlement 

(in) 

WSD  
(LRFD Service I Limit State 

Load Combination) 

B L 

Permissible 
Gross Contact 

Stress  
(ksf) 

Allowable 
Gross 

Bearing 
Capacity  

 (ksf) 

Abut 1 12.00 70.00 2229.00 5.0 1 8.3 4.3 

Abut 3 12.00 70.00 2227.84 5.0 1 8.1 4.3 

 
 

In Table 4 above, the recommended Permissible Gross Contact Stress (qpg) and Allowable 
Gross Bearing Capacity to be used for design, are based on the following design criteria: 
 
1) The final designed spread footing will have an effective width (B’) that will produce an 

equivalent Gross Uniform Bearing Stress (qo), which does not exceed the Allowable Gross 
Bearing Capacity (qall). 
 

2) The final designed spread footing will have an effective width (B’) that will produce an 
equivalent Gross Uniform Bearing Stress (qo), which does not exceed the Permissible Gross 
Contact Stress (qpg). 

 
3) The spread footings are to be constructed at or below the recommended elevations shown in 

Table 4. 
 

Contact the Office of Geotechnical Design-South 2, Branch B for re-evaluation if any of the 
following change: 
 

 The footing size (B) is reduced. 

 The loading conditions change. 

 The bottom of footing elevation is raised. 

 The minimum vertical footing embedment depths are reduced. 
 

  
Bent Location 
 
Bent 2 can be supported on the dense native alluvial material underlying the site. Bent 2 will 
consist of three (3) support columns on individual spread footing foundations.  Table 5 below, 
presents the Bent 2 Spread Footing Design Data provided by Structure Design. 
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Table 5 - Bent 2 Spread Footing Design Data 

Support 
Location 

Design 
Method 

Finished Grade 
Elevation  

(ft) 

Bottom of Footing 
Elevation  

(ft) 

Footing Size  
(ft) 

Permissible 
Settlement under 

Service Load  
(in) B L 

Bent 2 LRFD 2217.71 2212.21 12.00 12.00 1 

 
Tables 6 and 7 below, present the LRFD Service, Strength, and Extreme Limit State Design 
Data provided by Structure Design. 

 
Table 6 - LRFD Service Limit State-I Spread Footing Design Data 

Support 
Location 

Total Load Permanent Load 

Vertical 
Load 
(kips) 

Effective Dimensions 
(ft) Vertical 

Load 
(kips) 

Effective Dimensions 
(ft) 

B’ L’ B’ L’ 

Bent 2 1539 12.00 12.00 1161 12.00 12.00 

 
Table 7 - LRFD Strength and Extreme Event Limit States 

Support 
Location 

Strength Limit State  
(Controlling Group) 

Extreme Event Limit State  
(Control Group) 

Vertical 
Load 

(kip) 

Effective Dimensions (ft) 
Vertical 

Load 
(kip) 

Effective Dimensions (ft) 

B’ L’ B’ L’ 

Bent 2  
Per column 2596 12.00 12.00 1695 12.00 12.00 

 
Foundation design recommendations for Bent 2, based on the spread footing design loading and 
approximate footing geometry provided by Structure Design, are presented below in Table 8. 
 

Table 8 - Foundation Design Recommendations for Bent 2 

Support 
Location 

Footing  
Size  
(ft) 

Bottom of 
Footing 

Elevation (ft) 

Minimum 
Footing 

Embedment 
Depth  

(ft) 

Total 
Permissible 

Support 
Settlement 

(in) 

Service Limit 
State 

Strength 
Limit State  
= 0.45 

Extreme 
Limit State 
= 1.0 

L B 

Permissible 
Net Contact 

Stress 

 (ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 

(ksf)  

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

Bent 2  
per column 

12.0 12.0 2212.21 5.0 1 31.0 21.6 47.9 
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In Table 8 above, the recommended Permissible Net Contact Stress (qpn) and Factored Gross 
Nominal Bearing Resistances (qR) to be used for design, are based on the following design 
criteria: 
 
1) The final designed spread footing will have an effective width (B’) such that: 

 The equivalent Net Uniform Bearing Stress (qn,u), does not exceed Permissible Net 
Contact Stress (qpn) for Service Limit State. 

 The Gross Uniform Bearing Stress (qg,u) does not exceed the recommended design 
values for the Factored Gross Nominal Bearing Resistances (qR) for Strength and 
Extreme Limit States. 

 
2) The spread footings are to be constructed at or below the recommended elevations shown in 

Table 8. 
 
Contact the Office of Geotechnical Design-South 2, Branch B for re-evaluation if any of the 
following change: 
 

 The Net Uniform Bearing Stress (qn,u) for the Service Limit State exceeds the 
recommended Permissible Net Contact Stress (qpn). 

 The Gross Uniform Bearing Stress (qg,u) for the Strength and Extreme Limit States 
exceed the recommended design values for the Factored Gross Nominal Bearing 
Resistances (qR). 

 The footing size (B) is reduced. 

 The loading conditions change. 

 The bottom of footing elevation is raised. 

 The minimum vertical footing embedment depths are reduced. 

 
Construction Considerations: 
 

1) At abutment support locations, the bottom of footing is to be constructed on  newly 
placed engineered fill compacted at 95% relative compaction.  Concrete for the support 
footings shall be placed neat against the undisturbed material at the bottom of the 
footing excavation. Should the bottom of the footing excavation be disturbed then the 
bottom of the footing excavation shall be extended down at 0.5 ft intervals until 
undisturbed material is observed and approved by the Engineer. The excavated material 
is to be replaced with either engineered fill or structural backfill compacted to 95% 
relative compaction, prior to placement of concrete for the structure support footings. 
 

2) At bent support locations, the bottom of the footings shall be constructed on native soil.  
Concrete for the support footings shall be placed neat against the undisturbed material at 
the bottom of the footing excavation. Should the bottom of the footing excavation be 
disturbed then the bottom of the footing excavation shall be extended down at 0.5 ft 






