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Appendix B. Preliminary Plan and Profile – Single 
Circuit 
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Appendix C. Air Quality Technical Report 

  















https://www.epa.gov/general-conformity/de-minimis-emission-levels
https://www.epa.gov/general-conformity/de-minimis-emission-levels




















































Appendix D. Cultural Resources Technical Report 

  





























































































Appendix E. Phase I Environmental Site Assessment 

  





































http://www.kerncountyfire.org/
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http://www.msc.fema.gov/


http://www.conservation.ca.gov/dog/Pages/Wellfinder.aspx
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http://www.web.edrnet.com/ordering/switchboard/redirect.aspx?s=GRR_CA_HISTUST_PDF&img_id=00029A84
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5 ~~~~~~~~~NOTICE

This Site Investigation Summary Report Addendum has been prepared for the U.S. Air Farce by EarthI ~~~Tech, Inc., under the U.S. Air Force Installation Restoration Program (IRP). As the report relates to

- ~~potential or actual releases of hazardous substances, its publication prior to a U.S. Air Force finalI ~~~decision on removal action may be in the public's interest. The limited objectives of this document and

the ongoing nature of the IRP, along with the evolving knowledge of site conditions and chemical

I ~~effects on the environment and health, must be considered when evaluating this report, because

subsequent facts may become known which may make this report premature or inaccurate. Acceptance3 ~~~of this report in performance of the contract under which it is prepared does not mean that the U.S. Air

Force adopts the conclusions, recommendations, or other views expressed herein, which are those of5 ~~~the contractor only and do not necessarily reflect the official position of the U.S. Air Force.
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5 ~~~~~~~~~PREFACE

This document presents the Installation Restoration Program Addendum No. 2 to the Site InvestigationI ~ ~Summary Report, Chemical Warfare Materiel (CWM) Sites 434, 435, 436, 441, 445, and 457: Sites

437 and 438 - Suspected Burial Locations for Mustard (HD) Cans, Picric Acid, and AN-MI20 Fuzes,I ~~~Operable Unit 7, Edwards Air Force Base, California. The purpose of this report is to document the

review of archival materials (literature, historic maps, and aerial photographs), to document siteI. ~~reconnaissance activities, to document geophysical surveys, and recommend these CWM sites for No

Further Investigation (NFI). The document has been prepared in accordance with the requirements ofU ~~~Contract No. F41624-97-D-8018, Delivery Order No. 40, between the U.S. Air Force and Earth Tech.

1 ~~The AFCEE Team Chief is David Leeson. The Edwards AFB Project Manager is Rebecca Hobbs.
The Earth Tech Program Manager is Ray Sugiura. The Earth Tech Project Manager is Joan Siegal.

Approved:

I~~~~~~~~

California RG, No. 3579

1:\P&P\35052\30\1301\5-12402gy.doc Sites 437 & 438 - Final
January 2002
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5 ~~~~~~~EXECUTIVE SUMMARY

A remedial investigation was conducted at Sites 437 and 438 - Suspected Burial Locations for MustardI ~~(HD) Cans, Picric Acid, and AN-MI120 Fuzes in 2000. The investigation consisted of archival

research, aerial photograph review, field reconnaissance activities, and geophysical surveys.

A map discovered during the archival research indicated that mustard (HD) cans, picric acid, and5 ~~AN-M120 fuzes may have been disposed at Sites 437 and 438. The map, dated 1953, was hand-traced

and annotated with circled-X symbols at the location of the sites, and had a margin note listing jive3 ~~~fuzes, mustard cans and picric acid. The two sites, however, are located at the northeastern corner of

the Base boundary far from any known use of chemical warfare agents.

3 ~~Aerial photographs dating from 1945 to 1992 were reviewed. A field reconnaissance survey was

conducted in October 1999. The review of the aerial photographic record did not support the5 ~~~identification of the sites as disposal areas. No evidence of burial or surface disposal of mustard cans

or AN-MI20 fuzes was found during the field reconnaissance.

Because the sites are within a mile of the town of Kramer Junction, geophysical surveys were

conducted to search the area for burial trenches. The geophysical surveys employed the

electromagnetic induction method using the Geonics EM6 1 buried metal detector. No trenches were

* ~~~detected.

Based on the results of the archival research, aerial photograph review, and geophysical surveys, no3 ~~~further investigation is recommrended at these sites.

1:\P&PI\35052\30\1301l5.I2402gy.doc Ai Sites 437 & 438 - Final
January 2002
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3 ~~~~~~~~1.0 INTRODUCTION

This Site Investigation Summary Report Addendum presents a summary of archival research, field

reconnaissance activities, and geophysical surveys conducted at Sites 437 and 438 - Suspected Burial3 ~~~Locations for Mustard (HD) Cans, Picric Acid, and AN-M120 Fuzes. The work was conducted as part

of a larger program designed to evaluate potential hazards and contamination at suspected Chemical3 ~~~Warfare Materiel (CWM) disposal and testing sites active primarily from the early 1940's to mid-

1950's at Edwards AFB.

3 ~~~Edwards AFB is located in the Mojave Desert physiographic region of southeastern Kern County and

western San Bernardino County, California. The base occupies approximately 470 square miles of high

3 ~~~desert area approximately 60 miles north of Los Angeles (Figure 1-1).

3 ~~~Site 437 is located 0.5 miles east of U.S. Highway 395 and 0.9 miles south of State Highway 58 at the

north end of the eastern boundary of Edwards AFB. The area is posted with weathered illegible3 ~~~boundary signs and is not fenced. It is used by the public for camping and shooting. The town of

Kramer Junction is located 0.6 miles northwest of the site (Figure 1-2).

I ~~~Site 438 is located 0.4 miles west of U.S. Highway 395 and 0.5 miles south of State Highway 58. The

site extends to within 200 feet of the southwest corner of the large electric power distribution facility3 ~~~located at the southern limit of the town of Kramer Junction. The area is not posted and not fenced.

There is an unpaved road across the northern part of the site that is used by the public.

3 ~~~The sites were thought to be potential burial locations for mustard cans, picric acid, and AN-M 120

3 ~~~fuzes.

iA P&P\35052\30\ I 301\5-0i2402gy.doc 14Sites 437 & 438 - Final
January 2002
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* ~~~~~~~2.0 METHODS

Sites were investigated by examining archival literature and historic maps and through aerial

photograph interpretation. Further characterization was accomplished by conducting a field

reconnaissance of Sites 437 and 438 and geophysical surveys. The procedures used for conducting the

investigation are discussed in the following sections.

2.1 ARCHIVAL LITERATURE SEARCHES

I ~~~The procedures for archival literature searches are described in SciTech Services, Inc. (2000) and in

Section 2.1 of the Site Investigation Summnary Report (Earth Tech 2000).

2.2 HISTORICAL AERIAL PHOTOGRAPHS AND MAPS REVIEW

The procedures for the historical aerial photographs and maps review are described in Section 2.2 of

the Site Investigation Summary Report (Earth Tech 2000).

1 ~~2.3 FIELD RECONNAISSANCE

3 ~~The field reconnaissance surveys at Sites 437 and 438 were completed on 1 October 1999. The

purpose of the surveys was to field verify suspect areas identified during the aerial photograph search

and to identify features not readily seen in aerial photographs. Burial sites may be identified by

features such as localized topographic changes (i.e., surface mounding or subsidence), changes in

vegetation cover (i.e.. density, height, or type), surface disturbance at and adjacent to the burial site,

and changes in surface soil characteristics (i.e., color, texture, or type).

I ~~~Field reconnaissance procedures are described in Section 2.3.2 of the Site Investigation Summary

Report (Earth Tech 2000).

l: \P&PX35052\30\1I301kM I 2402gy.doc 2-1 Sites 437 & 438 - Final
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2.4 GEOPHYSICAL SURVEYS

Geophysical surveys using the electromagnetic induction (EM) technique were conducted between

I ~~~26 February and 7 March 2000. An EM survey aims at detecting subsurface metal such as the remains

of bombs, metal drums, other containers, or parts- of apparatus, by detecting the secondary magnetic

I ~ ~~field created by eddy currents induced in the metal. The EM61 instrument can detect a single 55-gallon

drum to a depth of about 9 feet. These surveys were conducted on lines forming a square grid with a1 ~~~50-ft x 50-ft mesh within a survey area of 1400 ft by 1400 ft. The instrument's detection range covers

about a 10-ft-wide strip horizontally, so that within a 50-ft by 50-ft area there is a 40-ft by 40-ft areaI ~~~that is uncovered.

I~ ~ ~~:PP3023\315020g~o - ie 3 3 ia
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3.0 RESULTS AND DISCUSSION

Sites 437 and 438 were investigated by examining archival literature and historic maps, by archival

aerial photograph interpretation, by field reconnaissance of the sites, and finally by geophysical

surveys.

3.1 REVIEW OF ARCRIVAL MATERIALS

Sites 437 and 438 were selected for investigation because of documentary evidence that mustard (HD)

cans, picric acid, and AN-M120 fuzes may have been disposed at these sites (Table 3-1). The evidence

was a single map:

I U~~~~~ A copy of a hand traced and annotated map (scale 1 mile = 1.4 inches) entitled "Test
Facilities Edwards Air Force Base" dated "4 Feb 53" showed "shaded areas are danger
zones" (target vicinities) and several undefined circled-X symbols which are thought toI ~ ~~~~~mark burial locations of live AN-M 120 fuzes, mustard cans and picric acid. These items
are listed in a note in the right margin of the map shown in Figure 3-1 (Appendix B, U.S.
Air Force 1953). Sites 437 and 438 are each marked with a circled-X. The diameters ofI ~ ~~~~~the circles were calculated to be approximately 1,400 feet.

However, there is also archival evidence that suggests that it is unlikely that the area was used for

Idisposal sofe ial o hmclmunitions materiel:

* Target PB-6 is shown on the Archives Search Report, Conventional Ordnance, Plate E- 1
(U.S. Army Corps of Engineers 1994a) as the nearest WWII target to Sites 437 and 438, at
distances of 2.7 and 2.5 miles, respectively.

I *~~~~~ On 13 September 1944, Lt. Col. Robert C. Whipple, Director of Operations of the 421st
AAF Base Unit, wrote to the Commander of Muroc Army Airfield (now Edwards AFB)
regarding "Non-availability of Space for Additional Target Projects on the Muroc DangerI ~ ~~~~~Area" (421st AAF Base Unit 1944). Among the Muroc Range facilities he listed was target
PB-6, used for day and night bombing. Target PB-6 was not listed as part of the Aberdeen
Bombing Mission, which included testing of chemical munitions. Such testing was

conducted at Target PB-Chem, nearly 14 miles from Sites 437 and 438.

1:\P&P\35052\30\1301\5-12402gy.doc 3-1 SiteS 437 & 438 - Final
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TABLE 3-1. REVIEW OF ARCHIVAL MATERIALS INDICATING POTENTIAL ACTIVITIESI ~ ~~~~~~~AND CHEMICAL USE AT SITES 437 AND 438

Type of Reference or
Agent/Chemical Containers Map Dates Comments
Chemical operations, non-agent specific

-9/13/44 Letter about non-availability of space for
additional target projects states that old target
PB-6 was in use for day and night bombing. This

is the target nearest Sites 437 and 438. No
mention is made of CWA usage.

Chemical Warfare Agents
Mustard (H, HD) Bomb fill, 8/23/44 M70, 115-lb. H-filled bombs listed in Muroc

5-gallon cans, 1/25/45 bombing test tables, as well as in the overall U.S.
55-gallon drums 6/14/45 Army Air Corps test program. In 1945, Muroc

8/2/45 Base Supply sought disposition of 414 bombs,
1/27/47 practice, chemical - M47A2 100-lb. (Note: this

bomb may have been H-filled). Activities at
Muroc reported for week of 1/24/47 include
dropping of chemical bombs (1 15-lb. M70 [Note:

this bomb may have been H-filled]).

Map 2/53 Circled-X symbols mark Sites 437 and 438.
Note: "AN-M 1 20 (live), mustad (sic) cans (HD),
pictnic (sic) acid".

Military Chemicals
Picric acid Fuze Map 2/53 Circlcd-X symbols mark Sites 437 and 438.

Note: "AN-M 1 20 (live), mustad (sic) (HD) cans,
pictric (sic) acid'.

I~ ~ ~ ~~IN&\55\010k-140t-~o - ie 3 3 ia
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I ~~3.2 PHOTOGRAPHIC RECORD

Aerial photographs from 1945 to 1992 were researched. Figures 3-2 and 3-3 show aerial photographs

of the two site areas as they were in 1945 and 1992, respectively. The historical context can be seen in

the "Features" column of Tables 3-2 and 3-3. In 1945. U.S. Highway 466 (predecessor to Highway

58) ran east-west, about a mile north of the two sites, through the town of Beechers Corners (now3 ~~named Kramer Junction) crossing Highway 395. The AT&SF Railroad ran parallel to, and just north

of the highway, as it does today.

I ~~A dint road branched southeastward from Highway 395 about 0.3 miles south of Beechers Corners and

crossed the northeastern margin of Site 437. The road is shown on the 1946 Army Map Service

Kramer 7.5' map, but not on the 1973 USGS Kramer Junction 7.5' map, where suburban developer's
roads have replaced it. The road is still visible, but is little used.

At Site 438, there were no trails but there was a lighter shaded (cleared) east-west strip across the

southern half of the site and westward, possibly from agricultural activities. This strip is still detectable

in 1992 color aerial photos, but not apparent from the ground.

I ~~~Aerial photographs taken in 1953, 1956, 1963, and 1992 showed a progressive buildup of power lines,

pipe lines, development roads, and Kramer Junction buildings, but did not show evidence of military

activity related to disposal by burial or surface dumping.

U ~~3.3 ENVIRONMENTAL SETTING

3.3.1 TOPOGRAPHY AND SURFACE DRAINAGE

Sites 437 and 438 lie on alluvium that slopes northward at a 1 % grade. Site 437 has a relief of 25 feet

due to drainage sculpting. A dry wash goes through the center of it. Site 438 has nearly a plane

surface. Both sites are at an elevation of approximately 2,500 feet mean sea level (mnsl).

The foliage on Site 437 is salt bush, creosote bush, and Joshua trees. Site 438 has been cleared, except

for a Joshua tree, and short foliage has regrown.

1:\P&P\35052\30\1301\5.12402gy.doc 3.4 Sites 431 St 438 - Final
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3.3.2 GEOLOGY AND HYDROGEOLOGY

The geology at Sites 437 and 438 consists of unconsolidated sediments overlying weathered graniticI ~~~bedrock at depth.

3 ~~~Depth to groundwater is unknown but may be greater than 200 feet based on the water level in a well

three miles to the east, which was dry at 202 feet (Earth Tech 1994). The direction of flow is

presumed to be north paralleling the surface drainages, then east in the direction of Harper Lake.

3.4 FIELD RECONNAISSANCE

Base maps of scale 1 "=200' showing all surface features were produced for the field reconnaissance.

A 1,400-foot long by 1,400-foot wide area with search traverse lines at 150-ft spacing was plotted on

each map. Field reconnaissance was conducted from 30 September to 1 October 1999. First, anI ~~overview of the site was obtained by viewing them from a truck driven on power line roads,

development roads, and trails. The sites were then walked in a three-person line, each personI ~~~observing 75 ft to the right and left. Field notes recorded during the reconnaissance are reproduced in

Appendix A.

At Site 437, reconnaissance driving showed the surroundings are used for public recreation and3 ~~~dumping (bullet and shotgun cartridge casings, littered cans, bottles, household refuse, construction

trash, junked automobile and auto parts, etc.). There is no Base fence, and Base signs are so weathered3 ~~~as to be illegible. Foot traverses also showed littered cans, bottles, and household refuse, but no

evidence of military disposal.

3 ~~~At Site 438, there are no Base signs, and no Base fence. Buried high-pressure natural gas pipelines

cross the northern part of the site and the public drives the dirt road paralleling the pipelines. There is

1 ~~~almost no litter, and again there is no evidence of military disposal.

1 I~~~:\P&P\35052\30\1301\5-12402gy.doc 3-9 Sites 437 St 438 - Final
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1 ~~3.5 GEOPHYSICAL SURVEYS

The EM survey of Site 437 covered the area shown in Figure 3-4. The resulting EM contour map is

shown in Figure 3-5. The EM contour map shows no anomalies that are interpreted as burials of metal.3 ~~~The dense contours in the lower left corner of the map are caused by interference from a high voltage

power line overhead (the interference was checked by doing a survey line under the power line in a

* ~~~different location).

The EM survey of Site 438 covered the area shown in Figure 3-6. The resulting EM contour map is

shown in Figure 3-7. The EM contour map shows no anomalies that are interpreted as burials of metal.

The dense contours in the upper part of the map are caused by two high-pressure natural gas pipelines

I ~~~beneath the ground surface (the pipelines are identified by signs along their route).

I~ ~ ~1 PP302\131~ 40g~m31 ie 3 3 ia
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3 ~~~~~4.0 CONCLUSIONS AND RECOMMENDATIONS

p ~~Review of the aerial photographic record since the first photographs were taken in 1945 found no

evidence of disposal or burial activity at Sites 437 and 438. No evidence of disposal of mustard cans,

3 ~~picric acid, or fuzes was visible on the surface of the sites or surroundings. The EM geophysical

surveys found no burials of metallic objects on the sites.

3 ~~Based on aerial photographic review, field reconnaissance, and geophysical surveys, no further

investigation (NFl) is recommended for Sites 437 and 438.
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EXECUTIVE SUMMARY 
64NB 8ME LLC proposes to develop a photovoltaic energy facility (up to 600 MW-AC) identified as 
the Aratina Solar Farm that would be located on private lands and is addressed in separate reports. 
Power generated by Aratina could be delivered from the site via an up to a 230 kilovolt electrical 
transmission line (gen-tie line) originating from an on-site project substation and terminating at the 
Southern California Edison Kramer Substation.   

The proposed 6.36 mile transmission line (Project) would be located entirely within an existing 
Edwards Air Force Base utility corridor (Corridor 5), and would utilize single- or double-circuit 
monopole and/or H-frame structures, typically spaced 500 to 700 feet apart. Corridor 5 is a 1,000 foot 
wide utility corridor that was one of several utility corridors addressed in a programmatic level 
Environmental Assessment by the U.S. Air Force. Transmission lines, such as the proposed project, 
were identified as one of the suitable utilities for Corridor 5. 

Four transects were walked within the 100-foot wide Project corridor spaced at 10 meter intervals for 
a total of 25.4 transect miles. Surveys were conducted according to U.S. Fish and Wildlife Service 
desert tortoise survey protocols although all sensitive vertebrate species were included in the survey.  

No desert tortoise or burrowing owl sign was detected. One inactive desert kit fox den was located 
along with three observations of common raven nests in existing transmission structures adjacent to 
the Project. Ravens are not a special status species but are granted protection like many bird species 
under the Migratory Bird Treaty Act of 1918. This protection is extended to their nests and eggs.  

Detection of the California Threatened Mohave ground squirrel (MGS) requires trapping surveys 
during specific time periods. MGS trapping was outside the scope of the current survey and not 
conducted. However, Dr. Philip Leitner conducted a habitat assessment and concluded that the 
Project could support an MGS population. 

No desert tortoise or burrowing owl sign was detected during the survey. Further, only one inactive 
desert kit fox den was detected. These data suggest that the Project is not occupied by these species. 
However, it must be acknowledged that the sample size of 25.4 miles of transects is relatively small 
and could result in failure to detect individuals that do not reside on the site but may walk onto the 
site and use it for forage. Additionally, 15 Joshua trees were recorded.  

As a transmission line, only a small fraction of the area surveyed will have surface impacts. If 
necessary, small changes in engineering design will be completed in order to avoid sensitive species.   

PROJECT DESCRIPTION 
64NB 8ME LLC proposes to develop a photovoltaic energy facility (up to 600 MW-AC) identified as 
the Aratina Solar Farm that would be located on private lands and is addressed in separate reports. 
Power generated by Aratina could be delivered from the site via an up to a 230 kilovolt (kV) 
electrical transmission line (gen-tie line) originating from an on-site project substation and 
terminating at the Southern California Edison Kramer Substation.   

The proposed 6.36 mile transmission line (Project) would be located entirely within an existing 
Edwards Air Force Base utility corridor (Corridor 5), and would utilize single- or double-circuit 
monopole and/or H-frame structures, typically spaced 500 to 700 feet apart. Corridor 5 is a 1,000 foot 
wide utility corridor that was one of several utility corridors addressed in a programmatic level 
Environmental Assessment (U.S. Air Force 2016). Transmission lines, such as the proposed project, 
were identified as one of the suitable utilities for Corridor 5.  
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EXISTING CONDITIONS 
The Project lies within lands administered by Edwards Air Force Base (EAFB) within Kern and San 
Bernardino Counties generally to the south of and between Boron and Kramer Junction (Figure 1). 
The gen-tie is generally located within 300 feet of the northern boundary of EAFB except in the area 
of the Kramer Substation (Figure 2). The Project is located on the Lehman Ridge and Kramer 
Junction USGS 1:24000 quadrangles. 

Cadastrally, the Project Area includes the following: 

· Township 10N, Range 7W – portions of Sections 8, 9, 10, 11, and 12 

· Township 10N, Range 6W – portions of Sections 6 and 7 

A barbed wire fence along the northern boundary of EAFB lies within 300 feet north of the centerline 
of the western six miles of the proposed Project. At approximately six miles from its western 
terminus, the Project turns to the north and crosses the EAFB boundary fence but remains within 
EAFB lands (Figure 2). Land immediately to the north of the Project is undeveloped with the 
communities of Boron (population 2,253 in 2010 census; U.S. Census Bureau 2020) to west and 
Kramer Junction to the east. EAFB’s Precision Impact Range Area (U.S. Air Force 2016) lies to the 
south of the Project. Similar undeveloped habitat lies to both the east and west of the Project. The 
eastern 5.4 miles of the Project lies at the northern boundary of the Fremont-Kramer ACEC which has 
been designated as desert tortoise critical habitat (Figure 2).  

There is an existing “H” frame wooden pole transmission that lies within Corridor 5 immediately 
north of the Project. A dirt access road parallels the existing transmission line immediately to its 
north. This access road would provide access to the Project except for the western-most 3,340 feet 
and the eastern-most 4,340 feet where the Project deviates from the existing transmission line. In the 
eastern-most area, a dirt road parallel to the boundary fence would provide access to the point at 
which the transmission line turns to the north.  

The Project is within the Antelope Valley which generally lies between the Tehachapi and San 
Gabriel Mountains. Elevations within the Project Area range from 2,493 near the eastern terminus at 
the Kramer Substation to 2,570 feet about two miles east of the western terminus. The area around the 
Project is relatively flat with some slight undulations. Drainage is generally to the north through 
several ephemeral washes.  

With the Project’s location on EAFB there is no human habitation on or near the Project. Constructed 
facilities near the Project include an Antelope Valley East Kern Water Agency building near the 
western terminus of the Project and near the eastern terminus, a California Department of 
Transportation yard adjacent to the Kramer Substation.  

The dirt access road along the existing transmission line sees little use as evidenced by lack of vehicle 
tracks. There are a few intersecting dirt roads that generally traverse to the south that see even less 
use. By contrast, a dirt road just north of the EAFB boundary fence and off of Air Force property is 
used much more frequently.  

An AT&T fiber optic line and attendant access road is located south of the Project at the south 
boundary of Corridor 5. As the proposed transmission line nears the Kramer Substation, it crosses a 
utility corridor containing the Mojave Gas Pipeline; a natural gas pipeline. The Project also crosses an 
indistinct and likely abandoned telephone line between the point at which the transmission line turns 
north towards the Kramer Substation and the point at which the existing transmission line crosses the 
EAFB boundary fence towards the Kramer Substation.  



Biological Survey Aratina Gen-tie Transmission Line  
  

EnviroPlus Consulting, Inc. P a g e  | 3   

Two plant communities were dominant on the Project (Table 1, Figures 3a, 3b, and 3c). The majority 
of the Project lies within a Larrea tridentata – Ambrosia dumosa Shrubland Alliance (creosote bush – 
white bursage scrub; Sawyer et al, 2009; Photograph 1). The eastern portion of the Project and small, 
interspersed areas of the rest of the Project is dominated by Atriplex spinifera Shrubland Alliance 
(spinescale scrub; Photograph 2). Small portions of the project, in descending order of occurrence, 
were dominated by Larrea tridentata Shrubland Alliance (creosote bush scrub), Ambrosia dumosa 
Shrubland Alliance (white bursage scrub), and Atriplex polycarpa Shrubland Alliance (allscale 
scrub). Joshua trees are generally found throughout both plant communities but not at such a density 
to be considered Joshua tree woodland (> 1% cover), a sensitive natural community (Figure 4; CDFW 
2018) 

Table 1. Aratina Gen-tie Vegetation Communities 

 

METHODS 
Protocols 
Desert Tortoise 
Agassiz’s desert tortoise (Gopherus agassizii) is a state and federally (USFWS 1990) listed 
Threatened species. It is the only Gopherus species that occurs in California, where it is the state 
reptile. In this report, the term “tortoise” or “desert tortoise” refers to Agassiz’s desert tortoise. 

USFWS protocols (USFWS 2019) define the “action area” of a project to include all areas to be 
affected directly or indirectly by a project action. For the Aratina gen-tie, the action area was defined 
as 50 feet on either side of the transmission line centerline and the existing parallel access road. 

A 100% coverage survey as defined in the USFWS’s protocol (USFWS 2019) was conducted for 
desert tortoise within the action area. In brief, these protocols specify the following: 

· An option to conduct 100% coverage surveys or probabilistic sampling if the site is large 
enough. The threshold to allow probabilistic sampling for the Western Mojave Desert is 
3,290 acres.  

· Transects spaced at 10 meter intervals if 100% coverage surveys are utilized 

· Surveys for large projects to be conducted during tortoise’s active periods, April 1 to May 31 
or September 1 to October 31 when the shaded air temperatures are below 35ºC (95ºF) at 5 
cm (2 inches) above ground. An allocation for linear projects is made such that they can be 
conducted at any time of the year.   

· Surveys to cover the “action area” which includes all areas to be affected directly or 
indirectly by a project action. 

Vegetation Community1 Acres Percent
Larrea  tridentata  - Ambrosia  dumosa  Shrubland Alliance 
(creosote bush - white bursage scrub) 41.58 54.2%
Atriplex  spinifera  Shrubland Alliance (spinescale scrub) 30.50 39.8%
Larrea  tridentata  Shrubland Alliance (creosote bush scrub) 3.18 4.1%
Ambrosia  dumosa  Shrubland Alliance (white bursage scrub) 0.73 1.0%
Atriplex  polycarpa  Shrubland Alliance (allscale scrub) 0.67 0.9%
TOTAL 76.66 100.0%

1. Vegetation communities per Sawyer et al. 2009

Aratina gen-tie
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Burrowing Owl 
Federally, western burrowing owls (Athene cunicularia hypugaea) are a Bird of Conservation 
Concern. On the state level they are a Species of Special Concern (Table 3). A survey for burrowing 
owl was conducted according to CDFW protocols (CDFG 2012). Prior to 2013 CDFW was known as 
the California Department of Fish and Game [CDFG]).  

In brief, these protocols specify the following: 

A total of four site surveys either within breeding season (1 February to 31 August) or outside of 
breeding season with breeding season surveys conducted at least 3 weeks apart between 15 April and 
15 July with at least one visit after 15 June. This survey was a breeding season survey. 

· Transects spaced at 7 to 20 meters apart and adjusted for vegetation height and density.  

· Recording all potential burrows used by burrowing owls as determined by the presence of 
one or more burrowing owls, pellets, prey remains, whitewash, or decoration. 

· Survey of a 150-meter wide buffer outside of the project perimeter. 

· A provision by CDFW to propose alternate survey methods for large projects.  

Mohave Ground Squirrel 
Detection of the California Threatened Mohave ground squirrel (Xerospermophilus mohavensis; 
MGS) requires trapping surveys during specific time periods. MGS trapping was outside the scope of 
the current survey and not conducted. However, a habitat assessment was conducted for MGS by Dr. 
Philip Leitner between February 9 and 12, 2019 (Leitner 2019).  This habitat assessment was 
completed to determine the potential for occurrence as well as impacts to this species from proposed 
project development. The habitat assessment also included a review of the CNDDB and maps for 
MGS occurrences within the project vicinity. 

Western Joshua Tree 
The locations of all Joshua trees, regardless of size, were recorded. The western Joshua tree (Yucca 
brevifolia var. brevifolia) is currently protected under the California Desert Native Plants Act 
(CDNPA; CDFW 2020a). Implementation of the CDNPA is the responsibility of the individual 
Counties where the species occur. Both Kern and San Bernardino Counties have permitting 
procedures in place for the species. In response to a petition to list the western Joshua tree as a 
threatened species under the California Endangered Species Act (CESA), CDFW staff has 
recommended that the California Game and Fish Commission (Commission) accept the petition for 
further consideration (CDFW 2020b). It is expected that the Commission will address the topic in 
their August, 2020 meeting. If the Commission accepts CDFW’s recommendation to accept the 
petition, the species becomes a candidate species. As a candidate for listing, the species is temporarily 
afforded the same protections as a state-listed threatened species. CDFW will prepare a peer-reviewed 
status report on the species and the Commission will decide at a public meeting whether the 
petitioned action is warranted. If the Commission finds that the petitioned action is not warranted, the 
process will end, and the species will be removed from the list of candidate species. If the 
Commission finds that the petitioned action is warranted, the species will be added to the list of 
threatened species (CDFW 2020c). 

Other Species 
In addition to protocol surveys for desert tortoise and burrowing owls, the entire Project Area was 
surveyed for other wildlife species. All other special status species and their sign were noted if 
observed. This included, but was not limited to, desert kit fox (Vulpes macrotis arsipus), American 
badger (Taxidea taxus), sensitive bird species, and bird nests. The desert kit fox currently does not 
have federal or California special status, but it is protected from hunting as a fur-bearing mammal 
under Title 14 of the California Code of Regulations, Section 460. 
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Field Methods 
Four transects spaced at ten meter intervals, with two on either side of the Project centerline, were 
walked for a total of 25.4 transect miles. Burrowing owl buffers were not walked adjacent to the gen-
tie because most of the potential surface impacts are associated with relatively small tower structures. 
All transects were walked parallel to the Project so most transects were generally east-west except for 
the north-south transects near the Kramer Substation.  

Surveys were conducted between June 2 and 5, 2020. All surveys were conducted by Gilbert Goodlett 
who walked approximately eight transect miles per day. All transects and the boundaries of the 
survey area were downloaded to handheld GPS and the GPS was used to navigate the transects. 

The biologist focused his search within an approximate 180º arc and 5 meter radius centered in front 
of him. He remained on his transect centerline except to investigate shrubs, trees, and other landscape 
features which prevented the biologist from seeing an item of interest.  

After investigation of a feature, the biologist returned to the transect centerline. This ensured accurate 
coverage of the survey area. The biologist avoided staring at the GPS units to maintain his track. 
Instead he selected an object on the horizon to use as a target and occasionally checked the GPS for 
their position with respect to the intended transect. Less than 10% of the biologist’s time was spent 
looking at the GPS.     

Desert tortoise related data collected included the following: 

· Observer name 

· Date 

· Location of observation (UTM, WGS84) 

· Burrows and coversites 

o Burrow class 
§ Class 1 - Currently active, with tortoise or recent tortoise sign 
§ Class 2 - Good condition, definitely tortoise, no evidence of recent use 
§ Class 3 - Deteriorated condition; definitely tortoise 
§ Class 4 - Deteriorated condition; possibly tortoise 
§ Class 5 – Good condition; possibly tortoise 

o Burrow dimensions (length, width, height, soil cover [mm]) 

o Burrow aspect – direction mouth of burrow is facing 

· Scat 

o Class (this year [TY] or not this year [NTY])  

o Number of individual items of scat 

· Live tortoise 

o Maximum carapace length (MCL, mm) 

o Sex – male, female, or unknown. Sex cannot be reliably determined for animals 
under 180 mm MCL 

o Location – in burrow, under shrub, in open, etc. 

o Activity - resting, basking, walking, feeding, interacting, other 

o Health notes - signs of upper respiratory tract disease, cutaneous dyskerotosis, etc. 
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· Carcasses 

o MCL (mm) 

o Sex – male, female, or unknown. Sex cannot be reliably determined for animals 
under 180 mm MCL 

o Position - upright, inverted, disarticulated 

o Cause of death – often unknown; detectable indications of cause of death could 
include predator chew marks, predator scat nearby, or gunshot wounds 

o Time-since-death in standard categories (Berry and Woodman, 1984) 

§ < 1 year 

§ 1 to 2 years 

§ 2 to 4 years 

§ > 4 years 

· Other sign such as tracks, drinking depressions (tortoise created water catchments), courtship 
rings (circular disturbed areas in the soil created by tortoise courtship activities), etc. 

· Additional notes 

Data collected for desert kit fox included:  

· Observer name 

· Date 

· Location of observation (UTM, WGS84) 

· Status of den 

o Inactive  

o Active 

o Pupping  

· Number of entrances to den 

· Detailed observational notes 

Data collected for burrowing owl included:  

· Observer name 

· Date 

· Location of observation (UTM, WGS84) 

· Status of burrow 

o Inactive 

o Active 

· Burrowing owl sign observed at burrow 

o Feathers 

o Pellets 

o Prey items 
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o Whitewash 

· Observation of a live burrowing owl 

o At a burrow 

o Not associated with a burrow 

· Detailed notes on observation 

Data collected for other species observations included:  

· Observer name 

· Date 

· Location of observation (UTM, WGS84) 

· Species 

· Detailed notes on observation 

In the field, all data were collected using an Apple iPhone® and the application Avenza Maps for 
which a custom data collection schema was developed. The cumulative data were uploaded daily to a 
cloud storage site (Dropbox.com). Photographs were taken of every item of sign trackable to a unique 
sequential sign identification number assigned in Avenza Maps. Photographs were also taken of 
typical habitat features. The application Theodolite was used to take all photographs. Theodolite 
imprints data to a digital photograph. These data include the date and time, location in Universal 
Transverse Mercator (UTM) coordinates, altitude, datum, direction the camera is pointed, elevation 
and horizon angles, zoom level, and custom notes.   

No desert tortoises were handled during the survey. All burrows and potential coversites were 
investigated by using a mirror to reflect sunlight into the burrow. Neither probes nor downhole 
cameras were utilized to investigate burrows to prevent potentially harassing tortoises.  

At 0800 and 1200, weather conditions were recorded. Weather conditions included the shaded air 
temperature at 1.5 meters measured with a 0.1 °C precision thermister, the ocularly estimated 
percentage of cloud cover and type of clouds, and wind speeds and direction. Winds speeds were 
measured with a Kestrel® brand electronic wind meter. Measurements were taken until average wind 
speeds stabilized. The average and maximum wind speeds were recorded. Wind direction was 
estimated by observing the drift direction of a handful of fine soil that was dropped. These data are 
listed in Appendix 2. 

In addition to recorded temperature data, 5 cm shaded air temperatures were routinely taken on warm 
days during the active survey time period to ensure that the peak desert tortoise survey temperature of 
35 ºC at 5 cm was not exceeded. Cooler temperatures prevailed during the survey and the 5 cm 
temperature never approached the maximum.    

Incidental observations were recorded of all vertebrate species observed to develop a comprehensive 
species list. Additionally, detailed notes and locations were recorded if sign of any special status 
species were noted. Focus species included desert kit fox, American badger, Mohave ground squirrel, 
burrowing owl, and a variety of other special status bird species.  
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Specific to burrowing owls, sign observations were placed in the following categories – live 
burrowing owls that did not appear to be associated with a burrow, live burrowing owls at or 
otherwise associated with a burrow or burrows, active burrowing owl burrows, and inactive 
burrowing owl burrows. Active burrowing owl burrows were of an appropriate size for use by a 
burrowing owl and one or more of the following recent items of sign were present – whitewash (uric 
acid excretions which are the equivalent of urine in mammals), owl feathers, pellets (undigested parts 
of owl’s food that are regurgitated), remains of prey items, and disturbed area in the mouth of a 
burrow consistent with owls. Inactive burrows were similar to active burrowing owl burrows except 
that the sign was not recent. Inactive burrows are often difficult to determine because the sign persists 
for a limited time after a burrow becomes inactive.  

Specific to desert kit fox, sign observations included pupping, active, and inactive kit fox dens. 
Pupping or natal dens were identified by observation of pups, hearing pups in the den, or den 
characteristics. Pupping den characteristics include multiple entrances to a den that show evidence of 
heavy use. The presence of prey items and scat tended to confirm a den’s designation as a pupping 
den.   

An active kit fox den was identified as an appropriately sized den with a typically narrow entrance, 
often with multiple access points, with one of more of the following recent items of sign were present 
– disturbance in one or more entrances showing recent use, fox tracks in the vicinity, remains of prey 
items nearby, live foxes heard or seen in den, or flies in the burrow indicating a likely prey item 
inside. Inactive kit fox dens possess the same general characteristics less the recent sign and are more 
difficult to identify than active kit fox dens.  

Identification Resources 
Identification of plants followed The Jepson Manual: Vascular Plants of California (Baldwin 2012) 
and plant communities followed A Manual of California Vegetation: Second Edition (Sawyer, et al. 
2009). 

Bird identification resources included A Field Guide to Western Birds (Peterson 1993), Field Guide 
to the Birds of North America (National Geographic Society 1987), and Stokes Field Guide to Birds: 
Western Region (Stokes 1996). Mammal identification resources included California Mammals 
(Jameson 1988) and A Field Guide to the Mammals of North America North of Mexico (Burt and 
Grossenheider 1980). Reptile identification resources included A Field Guide to Western Reptiles and 
Amphibians (Stebbins 1985).  

RESULTS 
Desert Tortoise and Burrowing Owl 
No desert tortoise or burrowing owl sign was detected in 25.4 miles of transects walked within the 
action area of the Project. 

Mohave Ground Squirrel 
The Project is within the geographic range of MGS and there are multiple records of this species 
being trapped and identified during surveys within the Project. The current CNDDB contains multiple 
records of MGS in the general vicinity of the Project. 

Given the intact nature of the vegetation communities, limited human disturbances, the appropriate 
soil types for burrow construction, and the availability of forage and cover from predators and 
weather events, Dr. Philip Leitner concluded that the proposed Project could support an MGS 
population (Leitner 2019). 
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Desert Kit Fox 
One inactive desert kit fox den was located during the survey (Figure 4, Photograph 3). There was no 
evidence of recent use of any of the four entrances.   

Western Joshua Tree 
A total of 15 Joshua trees were found within the Project. The area surveyed for the Project was a 100-
foot wide corridor for a transmission line. Surface impacts from a transmission line are generally 
limited to a small fraction of the total corridor and includes tower sites, access roads, tensioning and 
pull sites, and staging areas. At this point only the preliminary planned locations for the tower sites is 
known. The location of Joshua trees was cross-referenced with these tower site locations and no 
overlap was noted. In general, there is enough flexibility in the engineering of a transmission line 
such that avoidance of all Joshua trees can be accomplished.   

Other Special Status Species 
There were three observations of common raven (Corvus corax) nests on the cross beams of three of 
structures of the existing transmission line (Figure 4, Photograph 4). Ravens are not a special status 
species but are granted protection, like many bird species, under the Migratory Bird Treaty Act of 
1918 (USFWS 2020). This protection is extended to their nests and eggs.  

Common ravens are also a well-known predator of juvenile tortoises. It takes several years for the 
bones underlying the scutes on a juvenile desert tortoise to ossify. During this time, they are 
vulnerable to predation by several species, including common ravens. Ravens can peck a hole in the 
shell and remove and consume the juvenile tortoise leaving only the shell remains. The resulting hole 
in the carcass is a distinctive indicator of raven predation. Ravens will sometimes consume juvenile 
tortoises where they are found. Other times, ravens will carry the juvenile tortoise to their nest, 
consume the animal, and discard the carcass from the nest. This results in juvenile tortoise carcasses 
sometimes being found below raven nests. No juvenile carcasses were found below the three raven 
nests found on the Project.  

General Species Observations 
A total of 13 vertebrate species were detected within the Project (Appendix 1). These included seven 
bird species, two mammal species, and four reptile species.  

Survey Weather Conditions 
Surveys were conducted when weather conditions were conducive to the observation of active desert 
tortoises. In cooler temperatures, surveys could be conducted during the mid-day while in warmer 
conditions bimodal surveys in the early morning and late afternoon were utilized. In general, the 
survey effort was skewed towards the morning, hence the collection of weather data at 0800 and 1200 
(Appendix 2, Figure 5).  

The average 0800 temperature was 76.1 °F and the average 1200 temperature was 90.4 °F. The 
minimum 0800 temperature encountered was 71.2 °F and the maximum 1200 temperature was 96.1 
°F.  

Temperatures throughout the survey period in the morning were relatively cool and below the 
protocol maximum of 35 °C (95 °F) shaded air temperature at 5 cm on all survey days.  

Winds were generally from the west. The average wind speed for the 0800 to 1200 time frame was 
2.3 mph, with an average survey 0800 wind speed of 2.1 mph and average 1200 wind speed of 2.6 
mph. The average maximum wind speed encountered at 0800 was 4.0 mph, while the average 
maximum wind speed encountered at 1200 was 4.7 mph. Maximum wind speed encountered was 7.4 
mph on June 5, 2020. 
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DISCUSSION 
No desert tortoise or burrowing owl sign was detected during the survey. Further, only one inactive 
desert kit fox den was detected. These data suggest that the Project is not occupied by these species. 
However, it must be acknowledged that the sample size of 25.4 miles of transects is relatively small 
and could result in failure to detect individuals that do not reside on the site but may walk onto the 
site and use it for forage. Additionally, 15 Joshua trees were recorded.  

As a transmission line, only a small fraction of the area surveyed will have surface impacts. If 
necessary, small changes in engineering design will be completed in order to avoid sensitive species.   
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Figure 1. Aratina gen-tie project vicinity  
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Figure 2. Aratina gen-tie project site 
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Figure 3a. Aratina gen-tie project vegetation types – western portion 
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Figure 3b. Aratina gen-tie project vegetation types – central portion 
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Figure 3c. Aratina gen-tie project vegetation types – eastern portion 
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Figure 4. Aratina project site wildlife and Joshua tree locations 
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Figure 5. Shaded air temperatures and wind conditions at 0800 and 1200 for Aratina gen-tie biological survey 
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PHOTOGRAPHS 
 
 
 
 
 
 
 
 
 

 
Photograph 1. Typical habitat along Aratina gen-tie - Larrea tridentata – Ambrosia 
dumosa Shrubland Alliance 
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Photograph 2. Typical habitat along Aratina gen-tie - Atriplex spinifera Shrubland 
Alliance   
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Photograph 3. Inactive desert kit fox den along Aratina gen-tie   
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Photograph 4. Raven nest on cross member in existing structure near Aratina gen-tie  
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Appendices 
 
Appendix 1. List of Birds, Mammals, and Reptiles Detected During Aratina 
Survey 
 

Scientific Name Common Name 
BIRDS  
ORDER: COLUMBIFORMES DOVES AND PIGEONS 
Columbidae Pigeons and Doves 
Zenaida macroura Mourning Dove 
ORDER: PASSERIIFORMES PASSERINES AND PERCHING BIRDS 
Tyrannidae Flycatchers 
Sayornis saya Say's Phoebe 
Tyrannus verticalis Western Kingbird 
Laniidae Shrikes 
Lanius ludovicianus Loggerhead Shrike 
Corvidae Jays, Magpies, and Crows 
Corvus corax Common Raven 
Troglotytidae Wrens 
Campylorhynchus brunneicapillus Cactus Wren 
Emberizidae Emberizids 
Artemisiospiza belli Bell's Sparrow 
MAMMALS  
ORDER: RODENTIA GNAWING MAMMALS 
Sciuridae Squirrels 
Ammosphermophilus leucurus Whitetail Antelope Squirrel 
ORDER: LAGOMORPHA PIKAS, HARES, AND RABBITS 
Leporidae Hares and Rabbits 
Lepus californicus Black-tailed Jackrabbit 
REPTILES  
ORDER:SQUAMATA LIZARDS AND SNAKES 
Phrynosomitidae Phrynomsomitids 
Phrynosoma platyrhinos Desert Horned Lizard 
Crotaphytidae Collared and Leopard Lizards 
Gambelia wislizenii Long-nosed leopard lizard 
Teiidae Whiptails 
Aspidoscelis tigris Western Whiptail 
Colubridae Colubrids 
Chionactis occipitalis Western Shovel-nosed Snake 
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Appendix 2. Aratina Gen-tie Survey Weather Data 
 

 
 
 

Date

0800 
Temp. 

(°F)
0800 Cloud 
Cover (%)

0800 
Average 

Wind 
Speed 
(mph)

0800 
Maximum 

Wind 
Speed 
(mph)

0800 
Wind 

Direction

1200 
Temp. 

(°F)
1200 Cloud 
Cover (%)

1200 
Average 

Wind 
Speed 
(mph)

1200 
Maximum 

Wind 
Speed 
(mph)

1200 
Wind 

Direction
6/2/2020 71.2 75% 0.9 2.2 W 88.3 80% 2.5 3.7 E
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1660 West Franklin Avenue 
Ridgecrest, CA  93555 

Tel: (760) 371-3592 
Fax: (928) 395-9015 

e-mail: torthunter@aol.com 

Technical Memo 
To: Alexander Sundquist, 64NB 8me LLC 

From: Gilbert Goodlett 

Date: April 4, 2021  

Re: Summary of a Joshua tree census of a proposed transmission line on Edwards 
Air Force Base 

64NB 8me LLC proposes to develop a photovoltaic energy facility (up to 530 MW-AC with 
600 MW AC energy storage) identified as the Aratina Solar Farm that would be located on 
private lands. Power generated by Aratina would be delivered from the site via an up to a 
230 kilovolt electrical transmission line originating from an on-site project substation and 
terminating at the Southern California Edison Kramer Substation.   
The proposed 6.36 mile transmission line (Project) would be located entirely within an 
existing Edwards Air Force Base utility corridor (Corridor 5), and would utilize single- or 
double-circuit monopole and/or H-frame structures, typically spaced 500 to 700 feet apart. 
Corridor 5 is a 1,000 foot wide utility corridor that was one of several utility corridors 
addressed in a programmatic Environmental Assessment (EA) by the U.S. Air Force. 
Transmission lines, such as the proposed project, were identified as one of the suitable 
utilities for Corridor 5. Most of the proposed Project lies just inside designated desert 
tortoise critical habitat. 
On September 22, 2020, the California Fish and Game Commission (CFGC) accepted for 
consideration a petition to list the western Joshua tree (Yucca brevifolia; WJT) as 
threatened or endangered under the California Endangered Species Act and made the 
WJT a candidate species. Subsequently, CFGC adopted a regulation authorizing 
incidental take of WJT during the candidacy period pursuant to Section 2084 of the Fish 
and Game Code for certain energy projects in Kern and San Bernardino Counties listed 
in the regulation (the “2084 Rule”).  Aratina Solar Farm is one of the projects listed in the 
2084 Rule. 
A WJT census was conducted within the 100-foot wide Project corridor in accordance with 
2084 Rule by California Department of Fish and Wildlife approved biologist Youssef 
Attalah on February 25 and 26, 2021. The location of each tree was recorded to 1-meter 
accuracy and the height of each tree was measured. A total of 27 WJT were recorded. Six 
were less than 1 meter in height, 12 were 1 meter to less than 5 meters in height and nine 
were greater than 5 meters in height.  
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