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1.0 INTRODUCTION 

Wood Environment & Infrastructure Solutions, Inc. (Wood) was contracted by Terra Nova Planning 
and Research to conduct a focused survey for the desert tortoise (Gopherus agassizii) at the site 
of Phases 1 and 2 of a proposed wastewater collection system project (project) in Twentynine 
Palms, San Bernardino County, California. This report provides methods, results, and discussion of 
the survey. 

1.1 Project Location and Topography 

The project is entirely within the City of Twentynine Palms, San Bernardino County, California (see 
Figure 1). It is located primarily on the 7.5-minute Twentynine Palms, Calif. United States 
Geological Survey (USGS) quadrangle extending slightly south into the Queen Mountain, Calif. 
USGS quadrangle. It is in Township 1 North, Range 9 East, in portions of Sections 15, 16, 20-22, 
27-29, 32 and 33 (see Figure 2). Project topography is roughly level overall, with some low hills in
the southwestern area. Elevations range from approximately 1,795 feet (547 meters) in the
northeast to 2,140 feet (652 meters) in the southwest. The land within the study area generally
slopes from the southwest to the northeast (NV5 2022).

1.2 Project Description 

Phase 1 includes: 

• Trunk sewers for Phase 1.

• Collector sewers for Phase 1.

• Two existing package treatment plants for the Turtle Rock and Desert Knoll Developments.

• The two large dense military housing developments on Two Mile Road and Joe Davis Drive.

• The residential area northeast of the Adobe Road – Two Mile Road intersection.

• The commercial area on Adobe Road and Amboy Road north of Samarkand Drive.

Phase 2 includes:

• Trunk sewers for Phase 2.

• Collector sewers for Phase 2.

• Two planned package treatment plants for project Phoenix and the Wander Hotel.

• The dense downtown area east of Donnell Hill. This area has a balanced mix of both residential
and commercial land use.

See Figure 3 for a project overview. 



Path: \\sdg1-fs1\GIS\3554_NaturalResources\TerraNova_29Palms_SewerLine_322520122\MXD\ReportFigures\DETO\Fig1_Regional.mxd,  amanda.schwab  5/5/2022
1 inch = 2 miles

0 21
Miles °

Service Layer Credits: Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c)

FIGURE 1
Regional Vicinity

Twentynine Palms Wastewater
Collection System, Phases 1 and 2

Twentynine Palms, CA

Project Area



Wastewater Collection System, Phases 1 & 2 
Desert Tortoise Focused Survey 
May 2022 

Page 3 

This Page Intentionally Left Blank 



Path: \\sdg1-fs1\GIS\3554_NaturalResources\TerraNova_29Palms_SewerLine_322520122\MXD\ReportFigures\DETO\Fig2_USGS.mxd,  amanda.schwab  5/5/2022

Twentynine
Palms

Queen
Mountain

1 inch = 2,000 feet
0 2,0001,000

Feet °

Service Layer Credits: Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c)

FIGURE 2
USGS 7.5" Topo Quads:29 Palms & Queen Mountain

Twentynine Palms Wastewater
Collection System, Phases 1 and 2

Twentynine Palms, CA

Project Area



Wastewater Collection System, Phases 1 & 2 
Desert Tortoise Focused Survey 
May 2022 

Page 5 

This Page Intentionally Left Blank 



Path: \\sdg1-fs1\GIS\3554_NaturalResources\TerraNova_29Palms_SewerLine_322520122\MXD\ReportFigures\DETO\Fig3_ProjectOverview.mxd,  amanda.schwab  5/5/2022
1 inch = 2,000 feet

0 2,0001,000
Feet °

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

FIGURE 3
Project Overview

Twentynine Palms Wastewater
Collection System, Phases 1 and 2

Twentynine Palms, CA

Proposed Trunk Sewer
Proposed Collector Sewer
Project Area



Wastewater Collection System, Phases 1 & 2 
Desert Tortoise Focused Survey 
May 2022 

Page 7 

This Page Intentionally Left Blank 



Wastewater Collection System, Phases 1 & 2 
Desert Tortoise Focused Survey 
May 2022 

Page 8 

2.0 BACKGROUND ON THE DESERT TORTOISE 

The desert tortoise is a long-lived, terrestrial turtle, with a domed carapace (upper shell) and 
rounded, stumpy elephantine hind limbs. The front limbs are flattened and heavily scaled for 
digging and without webbed toes. The carapace is oblong with rounded sides due to the joining 
of the carapace to the plastron (lower shell). The scutes are often yellowish in the middle and have 
grooved, parallel, concentric growth rings that form outward with age toward the scute margins. 
The plastron is typically yellowish, becoming brown around the scute margins. The head is 
relatively small and rounded in front with reddish-tan coloring and the iris being greenish-yellow. 
The front and hind feet are about equal in size and the tail is of short length. 

Desert tortoises in the Mojave and Colorado deserts west and north of the Colorado River were 
listed by the U.S. Fish and Wildlife Service (USFWS) as threatened on April 2, 1990 (USFWS 1990). 
They are also listed as threatened by the State of California. Proposed actions within the range of 
the Mojave desert tortoise fall under purview of the federal Endangered Species Act 1973, as 
amended (ESA), in addition to State regulations. These tortoises have since been named as a full 
species, still G. agassizii, no longer conspecific with tortoises south and east of the Colorado River 
that were reclassified as G. morafkai (Murphy et al. 2011). USFWS (2019). For purposes of the ESA, 
desert tortoise habitat is defined as 1) areas with presence of desert tortoises or desert tortoise 
sign, 2) dispersal areas (i.e., habitat corridors), or 3) areas suitable for desert tortoises as identified 
by the USFWS or in the most recent approved recovery plan for the Mojave population of the 
desert tortoise (USFWS 2011). 

The desert tortoise is most common in desert scrub, desert wash, and Joshua tree habitats in a 
variety of terrain types, including alluvial fans, valleys, rocky hillsides, and washes. They require 
friable soil for burrow and nest construction. Burrows are typically found at the base of shrubs, in 
the interspaces between shrubs, and occasionally in caliche soil bank areas or underneath 
boulders/rocks. They are herbivores and feed on a variety of plants including annual herbs and 
perennial grasses. 

Tortoise activity is greatest during the spring and early summer, and to a lesser extent during the 
fall; however, tortoises can be active at any time of the year during appropriate weather 
conditions. Although tortoises hibernate during the winter and typically emerge in late February 
or early March, hatchlings and juveniles can be fairly active during the winter months. Adults will 
also emerge from their burrows to drink if water resources have been limited during the previous 
activity season and/or winter precipitation has provided standing water. Their activity is usually 
much reduced during hot summer months, but they may be active following summer rains or if 
temperatures are moderate (Boarman 2003). They retreat into their horizontal burrow to avoid 
surface temperature extremes and to escape from predators. Desert tortoises are known to utilize 
an average of 7-12 burrows at any given time. Multiple tortoises are also known to occasionally 
share a single burrow (Bureau of Land Management “BLM” 2006). 
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Threats to desert tortoises include loss or degradation of habitat, vandalism, poaching, intentional 
killing, predation on young tortoises by the common raven (Corvus corax) and other predators 
(e.g. kit fox, snakes, etc.), and disease (e.g. Mycoplasmosis). Off-road vehicles, military training 
maneuvers, mining, and livestock grazing also affect tortoise habitat by collapsing burrows, 
eroding soils, reducing availability of food plants, eliminating shrubs which would provide shade 
for tortoises and support for their burrows, and ultimately results in surface disturbance that 
promotes conditions more conducive to invasion by exotic plant species, which provide less 
nutritional value to tortoises than the native species that were replaced. Human activities, 
including garbage dumping, landfills, roads, increased nesting opportunities, irrigation, and 
increased vehicle use have also led to increased numbers of common ravens in California deserts. 
Ultimately, the increased predation on young tortoises by common ravens reduces recruitment 
into breeding populations (Boarman 2003). 

Tortoises are most often detected by scat, sign, and burrows/pallets. Tortoises themselves can 
sometimes be detected aboveground foraging or moving about or in burrows by shining a light 
within. Tortoise sign includes scat, tracks, eggshell fragments, courtship rings, drinking 
depressions, carcasses, or fragments thereof. Presence of sign is an indication that tortoises either 
occur, or have recently occurred, at a particular location that is likely to be part or all of a lifetime 
home range. Sign can be detected at any time of the year and always indicates suitable habitat, if 
not occupied habitat. 
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3.0 METHODS 

3.1 Literature Review and Records Search 

A literature review and record search were conducted to identify occurrences of desert tortoise, 
critical habitat for desert tortoise, or any designated desert tortoise management areas within the 
project footprint. The review included: 

• A report from the California Department of Fish and Wildlife’ (CDFW‘s) California Natural
Diversity Data Base (CNDDB) for a five-mile radius of the project site (CDFW 2022a),

• The USFWS (2022) Environmental Conservation Online System (ECOS) including critical
habitat mapping and an Information for Planning and Consultation (IPaC) report.

• Aerial photographs, and

• Pertinent documents from the Wood library and project files (e.g., other biological surveys
from the general vicinity).

3.2 Focused Survey 

Wood biologists conducted desert tortoise focused surveys daily from 5 April 2022 through 11 
April 2022 (see Appendix A). The surveys followed guidance for linear projects in the protocol: 
Preparing for Any Action that May Occur Within the Range of the Mojave Desert Tortoise (USFWS 
2019). The survey included the trunk lines and the 50-foot action area on either side of them plus 
the collector lines and a 25-foot action area on either side of them. Except where fully developed, 
all relatively natural lands in the project footprint, including bare ground next to such lands was 
surveyed. 
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4.0 RESULTS 

4.1 Focused Survey 

As reported in the biological resources assessment for the project (Wood 2022), much of the 
alignment is surrounded by the homes, businesses, and public facilities that will be served by the 
proposed system. The remaining habitat is a patchwork of varying sizes of undeveloped vacant 
lots and lands. Most undeveloped lands are not pristine, but instead show signs of anthropogenic 
disturbance, such as mechanical disturbance of soil, vegetation removal, off road vehicle tracks, 
and trash dumping. Nevertheless, the undeveloped lands provide potential habitat and corridors 
for desert tortoise between developed/disturbed areas. 

No specific soil mapping was available for most of the project site (United States Department of 
Agriculture, Natural Resources Conservation Service 2019.). The only mapped soil is near the 
southeast site corner: “Pintobasin gravelly sand, 1 to 3 percent slopes.” In general, most observed 
soils appeared consistent with gravelly sands, but some soils in the northeast project area included 
apparent alkali sinks, fine sands, and even dunes. 

Where not developed, the primary vegetation community present throughout the project area is 
Creosote Bush Scrub dominated by creosote bush (Larrea tridentata) with various co-dominants 
including white bur-sage (Ambrosia dumosa), white rhatany (Krameria bicolor), allscale saltbush 
(Atriplex polycarpa) and cheesebush (Ambrosia salsola). In the northern project area there are 
stand of Saltbush Scrub dominated by allscale saltbush (Atriplex polycarpa) and/or four-wing 
saltbush (Atriplex canescens) and Desert Sink Scrub dominated by bush seepweed (Suaeda nigra). 
A major flood control channel which originates from Fortynine Palms Canyon to the southwest is 
present onsite, as well as other unnamed drainages. These are mapped as Desert Wash Systems 
and where plants have not been removed by flood control agencies, they are vegetated with 
species such as smoke tree (Psorothamnus spinosus) and catclaw (Senegalia greggii). Vegetation 
communities in the project footprint are mapped on Figure 4) and are based on those in USGS 
(2004). A full list of plant and vertebrate wildlife species detected onsite is included in Wood 
(2022). 

4.2 Literature Review 

The closest desert tortoise records within the CNDDB (CDFW 2022) are within a polygon present 
immediately west of the project area. Tortoise densities within that polygon were estimated at 20 
- 50 per square mile in 1990-1991.

The proposed project site is within the Western Mojave Recovery Unit (USFWS 2011). It is not 
within designated critical habitat for the desert tortoise (see Figure 5). 
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5.0 DISCUSSION 

Although there is no desert tortoise critical habitat designated on the project site, it is present 
approximately 1.5 miles to the southeast. Further, the vegetation communities occurring on the project 
site (e.g. Creosote Bush Scrub, Saltbush Scrub) are habitats typically utilized by desert tortoises, and the 
CNDDB reported populations immediately to the west in 1990-1991. During the focused survey, Wood 
biologists were provided an anecdotal report by a local resident who stated that they had observed a 
mating pair of desert tortoises in the southern project area last year. 

Despite all that, the focused survey detected no desert tortoises or desert tortoise sign within the project 
footprint and action area. Further, although desert tortoise was not the primary target, focused surveys 
for the burrowing owl were conducted in a 150-meter buffer around the project footprint and action area. 
No desert tortoises or desert tortoise sign were detected within that buffer either. 

Despite the absence of desert tortoise and sign, the project area is surrounded by potential habitat with 
past occupied habitat and designated critical habitat nearby. For these reasons desert tortoises may enter 
the project area in the future. The following mitigation and minimization measures are recommended to 
ensure that any potential impacts to the desert tortoise are avoided: 

1) A worker’s environmental awareness program (WEAP) would be implemented to educate the
construction crew of potential special status species present on the project site.

2) Construction and maintenance personnel would be required to inspect for desert tortoises under
vehicles prior to moving the vehicle. If a desert tortoise is found beneath a vehicle, it would not
be moved until the desert tortoise had left of its own accord. All desert tortoise observations
would be reported to a qualified biologist and the wildlife agencies.

3) A qualified biologist should monitor construction when it is occurring adjacent to undeveloped
lands to ensure that tortoises do not enter the work area and that they are not disturbed if present.

4) Any open trenches adjacent to habitat should be monitored by a qualified biologist daily. If left
open overnight or at any time when not monitored, they should be fenced and/or covered to
prevent entry by desert tortoises. Exit ramps should be present within open trenches.

Desert tortoises cannot be taken (harmed, harassed) under state and federal law. This report and any 
recommended mitigation measures do not constitute authorization for incidental take of the desert 
tortoise. 
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