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AGENCY CONSULTATION AND COORDINATION  

As part of the environmental impact analysis process (EIAP), consultation and 
correspondence were performed with federal, state, and local agencies, listed below.  
Copies of the correspondence are included in this Appendix, in sections as listed below. 
Consultations are included in Section B.10 (Agency Consultations) as Sections B.10.1 
(National Historic Preservation Act Section 106 Consultation) and Section B.10.2 
(Endangered Species Act Section 7 Consultation). 

B.1 Bureau of Land Management ..................................................................................... B-4 

 Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 ..................................................................................................... B-4 

 Interagency Agreement between Air Force and Bureau of Land Management: 
June 29, 2016 .......................................................................................................... B-5 

 Letter from Air Force to BLM, Land Withdrawal Extension Application: August 
12, 2016 ................................................................................................................ B-12 

 Letter from Air Force to BLM, Land Withdrawal Expansion Application: August 
12, 2016 ................................................................................................................ B-33 

B.2 Department of Energy, National Nuclear Security Administration ....................... B-50 

 Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 ................................................................................................... B-50 

 Cooperating Agency acceptance letter from the National Nuclear Security 
Administration: June 6, 2016 ................................................................................. B-51 

B.3 U.S. Fish and Wildlife Service .................................................................................. B-52 

 Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 ................................................................................................... B-52 

 Interagency Assistance Agreement between the U.S. Fish and Wildlife Service 
and the U.S. Air Force for the Conservation of Natural Resources on Air Force 
Controlled Lands: June, 7, 2012 ........................................................................... B-53 

 National Historic Preservation Act Consultation request from Air Force to U.S. 
Fish and Wildlife Service, Region 8: October 18, 2016 ......................................... B-62 

 Cooperating Agency acceptance letter from the U.S. Fish and Wildlife Service: 
August 5, 2016 ...................................................................................................... B-69 

B.4 Nevada Department of Wildlife ................................................................................ B-70 

 Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 ................................................................................................... B-70 

 Cooperating Agency acceptance letter: March 17, 2016 ...................................... B-71 

B.5 Nye County Board of Commissioners .................................................................... B-72 
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 Letter to Air Force requesting Cooperating Agency status: December 20, 2016 .. B-72 

 Email response from Air Force: January 4, 2017 .................................................. B-74 

 Letter from Air Force to Nye County Board of Commissioners: March 31, 2017 .. B-75 

B.6 Nevada Association of Counties ............................................................................. B-77 

 Cooperating Agency acceptance letter: June 2, 2017 ........................................... B-77 

 Letter from Nevada Association of Counties to Air Force: June 7, 2017 ............... B-78 

B.7 Nevada State Historic Preservation Office ............................................................. B-80 

 Letter from Air Force to SHPO notification of random sample surveys: April 14, 
2016 ...................................................................................................................... B-80 

 Letter from Air Force to SHPO regarding project notification: July 18, 2016 ......... B-82 

 Letter from Advisory Council on Historic Preservation  to Air Force and SHPO 
regarding project notification: August 17, 2016 ..................................................... B-87 

B.8 Nevada State Clearinghouse .................................................................................... B-90 

 Notification of preparation of LEIS from State Clearinghouse to State Agencies: 
July 25, 2016 ......................................................................................................... B-90 

 Notice of LEIS preparation and scoping meetings from Air Force to Nevada 
State Clearinghouse: August 19, 2016 .................................................................. B-94 

 Notification of scoping meetings from State Clearinghouse to State Agencies: 
August 23, 2016 .................................................................................................. B-101 

B.9 Native American Consultation and Communication ............................................ B-105 

 Notice of Tribal Coordination Meetings: [March 9, 2016] .................................... B-105 

 Letter from Air Force to Benton Paiute Tribe: [January 9, 2017] ......................... B-110 

 Letter from Nuwuvi Working Group to Air Force: February 11, 2017 .................. B-115 

 Letter from Kaibab Band of Paiute Indians: February 17, 2017 .......................... B-117 

 Letter from the Nuwuvi Working Group: February 24, 2017 ................................ B-120 

 Letter from Chemehuevi Indian Tribe: February 25, 2017 .................................. B-123 

 Letter from Air Force to Kaibab Band of Paiute Indians, Chemehuevi Indian 
Tribe, and Nuwuvi Working Group: April 4, 2017 ................................................ B-126 

 Letter from Native American Coordinator to Kaibab Paiute Tribe Chairman: 
April 20, 2017 ...................................................................................................... B-141 

 Letter from Native American Coordinator to Moapa Band of Paiutes Chairman: 
April 20, 2017 ...................................................................................................... B-142 

 Letter from Colorado River Indian Tribe: May 18, 2017 ...................................... B-143 

B.10 Agency Consultations ............................................................................................ B-145 

B.10.1 National Historic Preservation Act Section 106 Consultation .................. B-145 
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 Letter from Air Force to SHPO notification of random sample surveys: April 14, 
2016 .................................................................................................................... B-145 

 Letter from U.S. Fish and Wildlife Service to Air Force, regarding resource 
study plans: April 27, 2016 .................................................................................. B-147 

 Letter from SHPO to Air Force, regarding Draft Cultural Survey Plan: May 16, 
2016 .................................................................................................................... B-150 

 Letter from Air Force to SHPO regarding project notification: July 18, 2016 ....... B-151 

 E-mail from Air Force to SHPO regarding clarification on tribal consultations: 
July 20, 2016 ....................................................................................................... B-154 

 E-mail from Air Force to BLM regarding surveys: August 5, 2016 ...................... B-156 

 Letter from Advisory Council on Historic Preservation  to Air Force and SHPO 
regarding project notification: August 17, 2016 ................................................... B-160 

 Letter from SHPO to Air Force: September 12, 2016 .......................................... B-163 

 National Historic Preservation Act Consultation request from Air Force to U.S. 
Fish and Wildlife Service, Region 8: October 18, 2016 ....................................... B-164 

B.10.2 Endangered Species Act Section 7 Consultation .................................... B-167 
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B.1 BUREAU OF LAND MANAGEMENT 

Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 
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Interagency Agreement between Air Force and Bureau of Land Management: 
June 29, 2016 
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Letter from Air Force to BLM, Land Withdrawal Extension Application: 
August 12, 2016 
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Letter from Air Force to BLM, Land Withdrawal Expansion Application: 
August 12, 2016 
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B.2 DEPARTMENT OF ENERGY, NATIONAL NUCLEAR SECURITY 
ADMINISTRATION 

Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 
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Cooperating Agency acceptance letter from the National Nuclear Security 
Administration: June 6, 2016 
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B.3 U.S. FISH AND WILDLIFE SERVICE  

Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 
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Interagency Assistance Agreement between the U.S. Fish and Wildlife Service 
and the U.S. Air Force for the Conservation of Natural Resources on Air Force 
Controlled Lands: June, 7, 2012 
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National Historic Preservation Act Consultation request from Air Force to U.S. 
Fish and Wildlife Service, Region 8: October 18, 2016 
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Enclosure 2 



 

  DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

B-67 



 

 DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

B-68 

 
  



 

  DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

B-69 

Cooperating Agency acceptance letter from the U.S. Fish and Wildlife Service: 
August 5, 2016 
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B.4 NEVADA DEPARTMENT OF WILDLIFE 

Letter from Air Force requesting formal participation as Cooperating Agency: 
January 29, 2016 
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Cooperating Agency acceptance letter: March 17, 2016 
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B.5 NYE COUNTY BOARD OF COMMISSIONERS 

Letter to Air Force requesting Cooperating Agency status: December 20, 2016 
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Email response from Air Force: January 4, 2017 
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Letter from Air Force to Nye County Board of Commissioners: March 31, 2017 



 

 DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

B-76 

 



 

  DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

B-77 

B.6 NEVADA ASSOCIATION OF COUNTIES 

Cooperating Agency acceptance letter: June 2, 2017 
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Letter from Nevada Association of Counties to Air Force: June 7, 2017 
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B.7 NEVADA STATE HISTORIC PRESERVATION OFFICE 

Letter from Air Force to SHPO notification of random sample surveys: 
April 14, 2016 
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Letter from Air Force to SHPO regarding project notification: July 18, 2016 
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Letter from Advisory Council on Historic Preservation  to Air Force and SHPO 
regarding project notification: August 17, 2016 
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B.8 NEVADA STATE CLEARINGHOUSE 

Notification of preparation of LEIS from State Clearinghouse to State Agencies: 
July 25, 2016 
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Notice of LEIS preparation and scoping meetings from Air Force to Nevada State 
Clearinghouse: August 19, 2016 
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Notification of scoping meetings from State Clearinghouse to State Agencies: 
August 23, 2016 
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B.9 NATIVE AMERICAN CONSULTATION AND COMMUNICATION 

Notice of Tribal Coordination Meetings: [March 9, 2016] 
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Introduction 

The United States Air Force (USAF) is in the process of renewing the withdrawal of land for military op-
erations and training on the Nevada Test and Training Range (NTTR). The current withdrawal will expire 
on November 6, 2021, unless Congress enacts legislation to extend it. In accordance with Section 3016 
of the Military Land Withdrawal Act (MLWA), the USAF, in coordination with Department of Defense 
(DoD), has notified Congress of a continuing military need for the NTTR withdrawal. Furthermore, the 
USAF plans to submit a Legislative Environmental Impact Statement (LEIS) that supports a legislative 
proposal through the Department of the Interior (DOI) to extend the withdrawal. The Endangered Spe-
cies Act of 1973 (ESA), as amended, provides for the protection of plants and animals that are in danger 
of becoming extinct.  The ESA is administered by the U.S. Fish and Wildlife Service (USFWS) and requires 
federal agencies to consult with the USFWS to determine if an action will adversely impact a threatened 
or endangered species.  This consultation, formally called a Section 7 Consultation, requires the federal 
agency requesting the withdrawal to prepare a Biological Assessment (BA) of potentially impacted fed-
erally listed threatened and endangered species.  After the USAF initiates formal consultation with the 
USFWS, the USFWS reviews the BA, determines that adequate information is provided in the BA, and 
prepares a programmatic Biological Opinion (BiOp). The BiOp is to be provided as part of the LEIS sub-
mission package to Congress.   

As part of coordination with the USFWS, the USAF scheduled a meeting with the USFWS Ecological Ser-
vices at the Las Vegas Office of the USFWS on February 9, 2017 to discuss the species to be included in 
the BA prepared for the renewal and expansion of the land withdrawal for the NTTR.  An official list of 
potentially impacted special status species was also requested via https://ecos.fws.gov/ipac/.  It was 
determined that the only listed species potentially impacted by the land withdrawal was the Mojave 
desert tortoise (Gopherus agassazii) (DT), which is currently listed as “Threatened”.  Therefore, the DT 
was designated as the species to be addressed by the BA for the actions associated with the NTTR land 
withdrawal renewal and expansion. 

PURPOSE AND OBJECTIVES OF THE BIOLOGICAL ASSESSMENT 
The purpose of this BA is to provide the information required by the USFWS to formulate a BiOp of the 
implementation of the renewal and potential expansion of the land withdrawal for the NTTR and its im-
pacts on the DT.  This is a BA for the preparation of a programmatic BiOp, and does not preclude the 
need for further consultation for site-specific actions on the Action Area in the future. A programmatic 
BA addresses the general actions by the military that may potentially impact DT populations and habitat 
and provides guidelines to formulate and design plans that will minimize impacts to DT and its habitat.  
Analysis of the proposed action primarily focuses on the proposed use of the Action Area from a concep-
tual and qualitative perspective, and site-specific consultation will be required in the future for specific 
action locations and access routes once a decision on the withdrawal has been made and detailed plan-
ning has been initiated. In general, the USAF will avoid or minimize impacts to DT habitat for any devel-
opment activities and military actions on the withdrawn land as is current practice. 

The objectives of this BA are the following: 
• Review the history of the USFWS consultation on the NTTR to date 
• Describe the USAF mission and operations programs and actions resulting from those pro-

grams 
• Describe the Action Area 
• Discuss the biology and habitat of the DT 
• Describe the historic and current status of the DT on the Action Areas 
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• Present a DT Habitat Suitability Model to determine habitat in the Action Area that could 
support DT populations 

• Describe potential impacts imposed on the DT by the Proposed Action 
• Propose measures to avoid, minimize, and mitigate impacts imposed by the Proposed Ac-

tion 

SCOPE OF THE BIOLOGICAL ASSESSMENT 
The BA presents the proposed action by the USAF and its potential impacts on the DT population and 
habitat on the Action Area.  The intent of the BA is to provide sufficient information to allow the USFWS 
to prepare a programmatic BiOp for the protection and conservation of the DT on the Action Area. The 
Action Area for this BA includes the South Range of the current NTTR which is approximately 1,005,891 
acres in Lincoln, Clark, and Nye counties in Nevada.  The USAF is also proposing to expand the current 
withdrawn lands to include three additional alternative areas shown in Figure 1. Expansion Alternative 
3A is 17,906 acres lying along the southwest boundary of the North Range of the NTTR, northeast of 
Beatty, Nevada.  Range 77, currently located in the North Range of the NTTR, is included as part of the 
Western Action Area.  Expansion Alternative 3B is 56,501 acres located immediately south of the South 
Range of the NTTR both east and west of Indian Springs, Nevada.  Alternative 3C is 227,027 acres imme-
diately east of the South Range of the NTTR and west of the Sheep Mountain Range in the Desert Na-
tional Wildlife Refuge (DNWR).  Figure 2 shows the Action Area that potentially supports DT populations 
that will be discussed in this BA.  Based on the conclusions of the previous BiOp, the North Range Study 
Area is not in the habitat range of the DT and will not be included in this BA (U.S. Fish and Wildlife 
Service, 2003).  For the purposes of this BA, the Action Area is divided into the Eastern Action Area com-
prised of the South Range of the NTTR, Alternative 3B, and Alternative 3C, and the Western Action Area 
comprised of Alternative 3A and Range 77 (Figure 2).  The latest version of the DT habitat model shows 
some scattered areas of habitat north of the boundary of Range 77 which are included in this analysis, 
but are not in the Action Area proper.  All recommendations to protect DT include these scattered North 
Range areas.  Access to the Action Area by wheeled vehicles will only be allowed via improved or gravel 
roads or trails already established outside of the Action Area though controlled entry areas or locked 
gates that are carefully monitored by security personnel or surveillance equipment. Personnel can also 
access the Action Area by foot, helicopter or parachute drop.  The Action Area as mapped in Figure 2 
includes all areas potentially impacted by the proposed action including staging areas, borrow pits, 
waste disposal, etc.   
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Figure 1.  The current boundaries of the NTTR and proposed expansion alternatives for the withdrawn land. 
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Figure 2.  The proposed Action Area for the BA.  For the purposes of this BA, the Action Area is divided into the Eastern Ac-

tion Area and the Western Action Area. 

 

 

  DECEMBER 2017  

LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT  |  DRAFT 
NTTR LAND WITHDRAWAL 

 

 B-177



Biological Assessment  Page 12 
Nevada Test and Training Range and Proposed Expansion Alternatives 

HISTORY OF SECTION 7 FORMAL CONSULTATION  
The Endangered Species Act of 1973 (ESA), as amended, is administered by the USFWS and provides for 
the protection of plants and animals that are in danger of becoming extinct.  The ESA requires that all 
federal agencies shall seek to conserve endangered and threatened species and shall utilize their author-
ities to further the purpose of this Act.  During 1995 and 1996, the USFWS was directed by Congress to 
assess the legal protection levels provided by the ESA.  The evaluation process led to a set of new pro-
tection policies for rare plants and animals in the United States.  The current protection status for each 
of these species can be found in detail on the Federal Register.  

Section 9 of the ESA explicitly restricts the “taking” of a listed species.  “Take” is defined in the ESA as to 
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in such 
conduct.  In addition to the protection of actual species of concern, the ESA provides protection for the 
habitats necessary for the viability of listed species.  Incidental takes are permissible under Section 7 of 
the ESA through:  1) formal consultation with the USFWS; 2) issuance of an incidental take permit (as in 
conjunction with issuance of a BiOp); or 3) issuance of a scientific collecting permit under Section 10 of 
the ESA.   

Section 7(a)(2) provides an administrative mechanism for a federal agency to consult with the USFWS to 
determine whether a proposed action is likely to adversely impact listed threatened and endangered 
species either directly or through destruction or modification of its habitat.  The USAF has consulted 
with the USFWS under Section 7 of the ESA for several projects that potentially impacted the DT on the 
NTTR.  A BA and a programmatic BiOp were prepared for the current activities on the NTTR as part of 
the previous land withdrawal.  Formal and informal consultations with the USFWS concerning the NTTR 
and proposed expansion areas are discussed below. 

Formal and Informal Section 7 Consultations for the NTTR 
U.S. Fish and Wildlife Service. July 19, 1994. Biological Opinion for Continuing Current Weapons Test-
ing/Training on the U.S. Department of the Air Force Weapons and Tactics Center Range Complex. 

On December 30, 1993, the USAF requested formal consultation with the USFWS pursuant to Section 7 
of the Endangered Species Act of 1973 regarding the continuation of weapons training/testing on the 
USAF’s Weapons and Tactics Center Range Complex (WTCRC) located on the DNWR.  Specifically, this 
request outlined the possible impacts to potential DT populations and habitat within the WTCRC.  Addi-
tionally, the USAF requested that formal consultation for development of the new Cluster Bomb Unit 
(CBU) target area be included under the scope of the BiOp.  Mitigation efforts to minimize impacts to DT 
populations and habitat in WTCRC/DNWR, proposed by the USAF, included prohibiting off-road vehicle 
use within these areas; except for those activities necessary to clear and dispose of ordnance; develop-
ing a reclamation plan for unused or retired weapons delivery areas and roads within DT habitat restrict-
ing all traffic to roads (paved, gravel, or dirt) and a maximum speed limit of 25 mph. 

The USFWS determined that an estimated 12 DT would be affected each year from continued opera-
tions in the WTCRC/DNWR, and that these operations would further degrade approximately 971 acres of 
previously disturbed DT habitat.  However, the USFWS noted that the mitigation efforts proposed by the 
USAF to offset these losses would minimize these impacts.   

The USFWS’ resulting BiOp indicated that the continued operations in WTCRC/DNWR would not likely 
jeopardize the DT population, and no critical habitat would be impacted.  The BiOp authorized the inci-
dental take of DT (2 killed per year and 10 captured, removed, or displaced) if appropriate measures 
were implemented to minimize the potential for incidental takes.  These measures included:  1) 
measures to minimize mortality or injury due to weapons training and testing operations; 2) measures 
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taken to minimize destruction of DT habitat due to weapons training and testing operations; and 3) 
measures taken to ensure compliance with prudent measures outlined in the BiOp (i.e. reporting re-
quirements). 

 
U.S. Fish and Wildlife Service, January 9, 1995.  Biological Opinion for Continuing Current Weapons Test-
ing/Training on the U.S. Department of the Air Force Weapons and Tactics Center Range Complex 
(Amendment Letter). Response to USAF comments on the first amendment and the changing of design 
for the DT proof fence. 
The USFWS issued BiOp Number 1-5-94-F-162 to the USAF on July 19, 1994. This BiOp amendment letter 
summarizes the results of a November 14, 1994, meeting between the USFWS and the USAF personnel 
to amend the July 19, 1994 BiOp.  During the meeting, an alternate fence design differing from that de-
scribed in the original BiOp was proposed by the USAF and supported by the USFWS.  The letter consti-
tuted written concurrence from the USFWS that the new fence design was approved. 

 
U.S. Fish and Wildlife Service, June 5, 1995.  Biological Opinion for Continuing Current Weapons Test-
ing/Training on the U.S. Department of the Air Force Weapons and Tactics Center Range Complex (Sec-
ond Amendment Letter). 

The USFWS issued a second amendment letter for BiOp Number 1-5-94-F-162 to the USAF on July 19, 
1994. Term and Condition No. 2 of the BiOp required that the USAF submit a written vegetative rehabili-
tation plan for approval by the USFWS by July 19, 1995.  However, it was later determined that review of 
the plan, as well as the implementation of a pilot study and monitoring program, would require more 
time than the deadline.  Therefore, it was determined that this deadline should be adjusted.  The USFWS 
concurred with the USAF opinion, and this amendment letter served as a revision to Term and Condition 
No. 2.  Under the revised Term and Condition, the vegetative rehabilitation plan would be due October 
31, 1995, and the pilot study would begin June 1996 to end in December 2001.  All other terms and con-
ditions of the original BiOp were to remain in effect. 

 
U.S. Fish and Wildlife Service, June 7, 1995.  Comments on the Draft Revegetation and Monitoring Plan, 
Nellis Air Force Base. 

In January 1995, the USAF submitted the draft revegetation and rehabilitation plan to meet Term and 
Condition No. 2 of BiOp Number 1-5-94-F-162.  The USFWS responded with comments in a letter dated 
June 7, 1995.  The comments, both general and specific, were minor as the USFWS was in general 
agreement with the overall plan.   

 
U.S. Fish and Wildlife Service. February 1997. Biological Opinion on the Re-initiation of Formal Consulta-
tion for Continuing Current Weapons Testing and Training on U.S. Department of the Air Force Weapons 
and Tactics Center Range Complex. 

On July 8, 1996, the USAF requested formal consultation with the USFWS, pursuant to Section 7 of the 
Endangered Species Act of 1973, regarding the continuation of weapons training/testing for a five-year 
period on the USAF WTCRC located on the DNWR.  Specifically, this request outlined the possible im-
pacts to potential DT populations and habitats within the WTCRC/DNWR. 

The BiOp summarized the previous formal consultations between USFWS and USAF concerning the pro-
ject location, specifically the BiOp issued July 19, 1994 (File No. 1-5-94-F-162), and the amended BiOp 
issued February 14, 1995 (File No. 1-5-94-F-162.AMD).  Additionally, the BiOp noted that innovations in 
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electronic guidance equipment have refined ordnance delivery and reduced impact areas within 
WTCRC/DNWR by 10 percent, and DT information was issued to all new WTCRC personnel, increasing DT 
awareness of on-site staff. 

The USFWS BiOp stated that the continued operations in WTCRC/DNWR would not likely jeopardize the 
DT population, and no critical habitat would be impacted.  The BiOp authorized the incidental take of DT 
(2 killed per year and 10 captured, removed, or displaced) if appropriate measures were implemented to 
minimize the potential for incidental takes.  These measures included:  1) measures to minimize mortali-
ty or injury due to weapons training and testing operations; 2) measures taken to minimize destruction 
of DT habitat due to weapons training and testing operations; 3) a transfer of $50,000 into the DT Habi-
tat Conservation Fund Number 730-9999; and 4) measures taken to ensure compliance with prudent 
measures outlined in the BiOp (reporting requirements). 

 
U.S. Fish and Wildlife Service, December 3, 1999.  Request to amend the Biological Opinion for Weap-
ons Testing/Training on the Weapons and Tactics Center Range Complex (Amendment Letter). 

The USFWS issued BiOp Number 1-5-94-F-278R to the USAF in February of 1997. This BiOp amendment 
letter summarized the request of the USAF to place 11 borrow pits (four of which were in DT habitat) 
within the complex as outlined in the Final Environmental Assessment for Borrow Pits on the Nellis Air 
Force Range, Nevada.  The pits were to be used to supply base material for road improvements.  The 
Service responded that maintenance of the roads was consistent with the 1997 BiOp and was covered in 
that opinion.  The letter constituted written concurrence from the USFWS that the request was ap-
proved and the 1997 BiOp was amended to cover the four borrow pits in DT habitat. 

 
U.S. Fish and Wildlife Service, January 2, 2002 File No. 1-5-02-I-455.  Informal Consultation Requesting 
Formal Consultation for Construction of the 64-10 By-Pass Road. 

The USFWS requested that the USAF initiate formal consultation for the construction of the Target 64-10 
by-pass road because five DT burrows were found during surveys of the area and the USFWS did not 
concur with the USAF determination that the proposed project would not likely adversely affect the DT 
at the site. 

 
U.S. Fish and Wildlife Service, January 16, 2002.  Request to Extend the Term of the Biological Opinion 
for Activities on the Air Force’s Weapons and Tactics Center Range Complex. 

This concurrence letter granted the USAF request to extend the term of the February 1997 BiOp for six 
months to allow the USAF additional time to develop the Nevada Training Initiative and determine the 
needs of the NTTR for a 10-year period.  The USFWS concurred with the request and extended the BiOp 
term from February 5, 2002 until August 5, 2002. 

 
U.S. Fish and Wildlife Service.  January 2, 2002.  Biological Opinion for Dogbone Lake/Target 62-1 By-
pass Road, Lincoln County, Nevada. 

On July 2, 2002, the USAF requested concurrence through informal consultation with the USFWS that DT 
studies conducted in association with the proposed construction of three bypass roads (62-1, Dogbone 
Lake, and 64-10 bypass roads) would not adversely affect DT populations.  Construction of these bypass 
roads were proposed to increase safety and reduce road degradation of existing facilities.  No DT or DT 
sign were identified during the 64-10 survey, and the USFWS concurred that construction of this bypass 
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road was “not likely to adversely affect” DT at this site.  However, the USFWS did not issue concurrence 
with a “not likely to adversely affect” decision for the 62-1 and Dogbone Lake bypasses because DT sign 
were identified during their surveys.  In summary, the USFWS recommended formal consultation of the 
62-1 and Dogbone Lake bypass roads to address the direct and indirect effects to DT that may occur due 
to project implementation. The BiOp summarized the previous formal consultations between the 
USFWS and the USAF concerning the project area, specifically BiOp No. 1-5-97-F-251 and No. 1-5-98-F-
053. 

Based on a review of information available for the project site, the USFWS concluded the following in 
the BiOp: “After reviewing the status of the DT, the environmental baseline for the action area, the ef-
fects of the proposed road re-alignment, and the cumulative effects; it is the Service’s biological opinion 
that the project, as proposed, is not likely to jeopardize the continued existence of the DT.  Critical habi-
tat for the DT has been designated in portions of the Paiute and El Dorado Valleys, Mormon Mesa, Gold 
Butte, and Beaver Dam Slope areas of Nevada; however, this action does not affect those areas and no 
destruction or adverse modification of that critical habitat is anticipated.” 

The BiOp authorized the following amount of take:  1) No DT may be incidentally injured or killed by pro-
ject activities; 2) No DT eggs were anticipated to be destroyed during construction activities; 3) No DT 
were anticipated to be taken in the form of indirect mortality through predation by ravens drawn to 
trash in the project area; and 4) an unknown number of DT may be taken indirectly in the form of harm 
through increased noise and ground vibrations associated with construction, use of heavy equipment, 
and other project activities. 

The BiOp outlined reasonable and prudent measures to reduce the amount of take associated with DT 
on the project site.  These measures included:  1) implementing measures to minimize injury or mortali-
ty of DT due to project-related activities; 2) implementing measures to minimize predation on DT by 
predators drawn to project areas; 3) implementing measures to minimize destruction of DT habitat, 
such as soil compaction, erosion, or crushed vegetation due to construction activities; and 4) imple-
menting measures, terms and conditions, reporting requirements, and re-initiation requirements in this 
BiOp.  Terms and conditions consistent with best management practices were also described in the Bi-
Op. 

 
U.S. Fish and Wildlife Service.  June 17, 2003.  File No. 1-5-02-F-522.  Programmatic Biological Opinion 
for Activities on the South Range of Nellis Air Force Base, Nevada Test and Training Range, and the Ne-
vada Training Initiative, Clark and Lincoln Counties, Nevada. 

This programmatic BiOp was prepared and based on a review of programmatic and project specific ac-
tivities proposed by the USAF on the South Range of the NTTR over a 16-year period.  Specifically, this 
BiOp addressed the potential effect of mission activities on DT populations.  The term of the BiOp termi-
nates on March 1, 2019, which coincides with the NTTR land withdrawal from Bureau of Land Manage-
ment (BLM) control.  

Based on a review of information available for the coverage area, the USFWS concluded the following: 
“After reviewing the current status of the DT, the environmental baseline for the action area, the effects 
of the proposed action, and the cumulative effects, it is the USFWS’ BiOp that implementation activities 
on the South Range as described in the January 2003 BA, are not likely to jeopardize the continued ex-
istence of the threatened Mojave population of the DT.  Critical habitat for this species has been desig-
nated within 14 Critical Habitat Units in Nevada, California, Arizona, and Utah; however, the proposed 
action does not affect any of those areas and no destruction or adverse modification of that critical habi-
tat is anticipated.” 

 

 

  DECEMBER 2017  

LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT  |  DRAFT 
NTTR LAND WITHDRAWAL 

 

 B-181



Biological Assessment  Page 16 
Nevada Test and Training Range and Proposed Expansion Alternatives 

This decision was based on the following reasons:  “1) The South Range does not include any areas des-
ignated for recovery of the DT; 2) few DT are likely to be killed or injured by the USAF actions which 
would be minimized by measures proposed by the USAF; and 3) no new actions will proceed under this 
programmatic biological opinion until the USAF submits required information on each project that may 
adversely affect the DT and a response has been received from the USFWS in accordance with the 
USFWS’s protocol for programmatic biological opinions.” 

The USFWS BiOp stated that based on the minimization efforts employed on the South Range of the 
NTTR and an analysis of potential impacts, the following take of DT may occur: 

1. To ensure that the protective measures were effective and were being properly implemented, 
the USAF shall contact the USFWS immediately if a DT is killed or injured.  Upon locating a dead 
or injured DT within the action area, notification must be made to the Ecological Services Divi-
sion of the USFWS.  At that time, the USFWS and the USAF shall review the circumstances sur-
rounding the incident to determine whether additional protective measures are required.  Pro-
ject activities may continue pending the outcome of the review, provided the protective 
measures and any appropriate terms and conditions of this BiOp have been and continue to be 
fully implemented.  It was estimated that no more than one DT may be killed or injured on the 
South Range of the NTTR, per year.  For the Nevada Training Initiative (NTI) project, the USFWS 
estimated that no more than two DT may be killed or injured as a result of project activities. 

2. All DT found in harm’s way in work areas may be captured and moved to a safe location.  Based 
on the incidental take associated with prior activities, no more than five DT will be taken on the 
South Range of the NTTR through capture and movement, per year. No more than 20 DT will be 
captured or moved during the NTI project. 

3. An unknown number of DT eggs may be disturbed or destroyed during surface-disturbing activi-
ties on the South Range.  However, the number of nests and eggs affected by the project would 
be no more than one over the term of the proposed action, including the NTI project. 

4. An unknown number of DT may be taken in the form of indirect mortality through predation by 
ravens drawn to trash in the project area.  The level of raven or subsidized predator predation 
on DT will be greater as a result of programmatic activities than the existing baseline conditions. 

The BiOp outlined reasonable and prudent measures to reduce the amount of take associated with DT 
on the project site.  These measures included:  1) implementing measures to minimize the incidental 
take of DT resulting from weapons testing and training activities, including minimizing attraction of DT 
predators to activity sites; 2) implementing measures to minimize harm to DT as a result of impacts to 
DT habitat such as soil compaction, vegetation damage and destruction, and erosion; 3) implementing 
measures to minimize the incidental take of DT that may result from project and road construction pro-
jects; and 4) implementing measures to minimize the incidental take of DT that may result from capture, 
handling, and relocation of DT, as required or authorized in this BiOp.  Terms and conditions consistent 
with best management practices are also described in the BiOp. 
 
US Fish and Wildlife Service. June 30, 2004. Amendment to the Programmatic Biological Opinion for 
Activities on the South Range of Nellis Air Force Base, Nevada Test and Training Range (NTTR), and the 
Nevada Training Initiative, Clark and Lincoln Counties, Nevada. 

This amendment, File No. 1-5-02-F-522.AMD1, granted the USAF permission to implement DT monitor-
ing and clearing on NAFB, NTTR, and NTI in-lieu of constructing and maintaining DT barriers.  The rea-
soning behind this change in techniques is that DT barriers were being rendered ineffective by target 
range impacts.  The USFWS determined that a monitoring and clearing strategy would be equally or 
more effective than DT barriers.  As such, Term and Condition 1.a and 1.d, were amended to reflect 
monitoring and clearing activities in accordance with Term and Condition 3.b as quoted below: 
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The Nevada Training Initiative Project (640 acres), Target 62-6, and new proposed pro-
jects that would involve surface disturbance will be cleared of DTs in accordance with 
Term and Condition 3.b. In addition to the project site clearance, on a case-by-case basis, 
a perimeter around the project area will also be cleared as determined by the Nellis AFB 
Natural Resources Manager and Service. The determination to conduct perimeter clear-
ance will be based on the quality of DT habitat in the project area and/or likelihood of 
DTs appearing on the project site. DTs found and removed from the project site may be 
fitted with radio telemetry devices as determined on a case-by-case basis. Telemetered 
tortoises will be monitored and data collected at least until project construction is com-
pleted to determine if tortoises return to the area of capture. Telemetry data will be pro-
vided to the Service within 30 days of the conclusion of telemetry monitoring activities. 
Tortoises that return will be moved out of harm’s way in accordance with Terms and 
Condition 3.b. Tortoises that are found in harm’s way shall continue to be captured, 
moved, and released until surface disturbance ceases. Tortoises may be moved up to 1 
mile from point of capture. A tortoise monitor will be present on the project sites during 
all project construction/earthmoving activities until the project is completed.  
 

Additionally, the USFWS acknowledged and commended the USAF for its efforts to delineate and map 
all DT habitats on the NTTR and to develop a DT management plan as part of the INRMP. 

 
Request for Concurrence with DT Habitat Delineation on the Nevada Test and Training Range, Clark 
and Lincoln Counties, Nevada (August 27, 2009)  

This document is a letter from the USFWS, File No. 1-5-02-F-522, approving the DT habitat map for use 
as a guide to identify areas where clearance surveys and monitoring would be required on the South 
Range of the NTTR.  The map only serves as a guide because desert tortoise habitat delineations can on-
ly provide an estimate of such areas, it is likely that areas mapped as potential habitat are not occupied 
at this time by desert tortoises and tortoises may occur outside areas identified as potential desert tor-
toise habitat on the map. The USFWS specified four measures in the programmatic BiOp that applied 
towards activities in DT habitat: 

1. Provide DT awareness training. The training should be provided to anyone working in or travel-
ing through potential DT habitat. 

2. Impose a speed limit of 25 miles per hour in DT habitat. The USFWS recommended that speed 
limit signs be posted on roads that enter DT habitat and ensure that these speed limits are en-
forced. 

3. Rehabilitate disturbances of DT habitat and/or pay a per-acre remuneration fee.  

4. Conduct clearance surveys for DTs or construct DT exclusionary fencing for actions in potential 
DT habitat. 

Figure 3 is the DT habitat map approved by the USFWS for the NTTR and the current withdrawn land. 
 

 

 

  DECEMBER 2017  

LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT  |  DRAFT 
NTTR LAND WITHDRAWAL 

 

 B-183



Biological Assessment  Page 18 
Nevada Test and Training Range and Proposed Expansion Alternatives 

 
Figure 3.  Desert Tortoise habitat map approved for NTTR by the USFWS on August 27, 2009.  Impacted Areas indicates those 

areas that have been impacted by target use or infrastructure construction during or before the current BiOp was imple-
mented. 

 

 

 
DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

 

 

B-184



Biological Assessment  Page 19 
Nevada Test and Training Range and Proposed Expansion Alternatives 

Alternative 2 
Alternative 2 involves a “ready access” component for the South Range that would allow increased 
training opportunities in the South Range.  Currently, approximately 590,000 acres of the NTTR’s South 
Range overlaps the Desert National Wildlife Range (DNWR), which are designated as proposed Wilder-
ness and managed as de facto wilderness by virtue of USFWS land management policy.  Generally, areas 
that were proposed for wilderness in the South Range correspond to elevations above 4,000 feet above 
mean sea level. Existing roads (mountain roads/passages) other than those used below 4,000 feet are 
off limits, as is troop movement, ground disturbance and the development of new locations such as 
emitter sites and communication sites. Previously used targets that are located in areas that were pro-
posed as wilderness in 1971 are also off limits.   

Alternative 3A 
Alternative 3A is located northeast of Beatty, Nevada in Nye County on the northern extent of DT habi-
tat range.  The land is undeveloped and only used for cattle grazing and recreation.  Nye County is pre-
paring a Habitat Conservation Plan (HCP) for the DT and it will only include private lands in Alternative 
3A if Alternative 3A is not included in the expansion of the withdrawn land.  According to the BLM, this 
area falls under the programmatic BiOp for the BLM and no surveys have been conducted on the area to 
date (Personal communication with Gregory Brooks, Sept. 20, 2017, BLM). 

Alternative 3B 
Alternative 3B includes land between the south boundary of NTTR and U.S. Highway 95.  The western 
part of this area is located in the DNWR, while the remainder is managed by the BLM under their pro-
grammatic BiOp.  DT surveys have not been conducted in these areas (Personal communication with 
Gregory Brooks, Sept. 20, 2017, BLM). 

Alternative 3C 
Alternative 3C lies within the DNWR.  No USFWS consultation has occurred in this area, but would be 
required if impacts to DT are imposed by any federal actions.  Critical habitat has been designated for 
the DT in the vicinity of the DNWR, but none has been designated within the boundaries of the DNWR.  
The nearest critical habitat lies in Pahranagat Valley about 4 miles east of the eastern boundary of Alter-
native 3C and separated from Alternative 3C by the Sheep Mountain Range.  Critical habitat has not 
been designated for any of the land lying within the DNWR because as a wildlife refuge, it affords full 
protection for the species within its management area boundaries.  However, under the INRMP for 
NAFB, NTTR, and CAFB, an exemption of critical habitat designation under Section 4(a)(3)(B)(i) under the 
Endangered Species Act may be enforced. Such an exemption would preclude the need for critical habi-
tat designation as long as the Secretary of the Interior determines in writing that the INRMP provides 
sufficient benefit to the species for which the critical habitat is being proposed. 

Biological Opinions in the Vicinity of the Action Area 
U.S. Fish and Wildlife Service.  May 12, 1993.  Formal Section 7 Consultation for the Issuance of a 
Right-of-Way Permit for the Southwest Intertie Project.  File No. 1-5-93-F-91.  This BiOp was issued for 
a transmission line running from Shoshone Idaho to Las Vegas Nevada. The last 53.2 miles of the trans-
mission line impacted DT habitat. This habitat was located east of the east boundary of the DNWR. Im-
pacts to DT were not anticipated. An extensive list of mitigative measures were included in the BO. 

Recovery Plans 
1994 DESERT TORTOISE (MOJAVE POPULATION) RECOVERY PLAN 

The 1994 DT (Mojave Population) Recovery Plan (U.S. Fish and Wildlife Service, 1994B) presents conser-
vation strategies for recovery of the DT population from the endangered status to delisting.  Under the 
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plan, six evolutionary groups, or recovery units, were identified and targeted for DT recovery efforts 
(within the Mojave population).  Recovery units were established based on differences in population 
genetics, ecology, and/or behavior.  Management zones where DT populations would be allowed to re-
cover were established in each recovery unit and classified as Desert Wildlife Management Areas 
(DWMAs).  Additionally, Critical Habitat was established under the authority of the ESA, with portions of 
the established DWMAs overlapping with DT Critical Habitat. No Critical Habitat has been designated on 
the NTTR.   According to this recovery plan, the NTTR and the study area lie within the Northeastern Mo-
jave Recovery Unit.  No DWMA are located within the boundaries of the study area. 

Five criteria are stipulated by the 1994 Desert Tortoise (Mojave Population) Recovery Plan (USFWS 
1994) that the species must meet to be eligible for delisting:   

• The population must exhibit a statistically significant upward trend or remain stationary for at 
least 25 years (one DT generation); trends must be measured using a scientifically credible mon-
itoring plan, with population estimates taken at five-year intervals. 

• Sufficient habitat must be protected within a recovery unit (at least one DWMA of >1,000 
miles²) or, in unusual circumstances, the DT populations must be managed intensively enough 
to ensure long-term population viability. 

• At each DWMA, population growth rates must be maintained at or above 1.0 into the future. 
• Regulatory mechanisms, or land management commitments, must be implemented to ensure 

long-term protection of DT and their habitats. 
• The population in the recovery unit should not need protection under the ESA in the foreseeable 

future (as determined by detailed genetic, demographic, physiological, behavioral, and envi-
ronmental analyses). 

Once populations meet all five criteria within a DWMA, the species may be considered recovering and 
possibly delisted for that area.  Once all populations have recovered in the DWMAs, the species would 
be eligible for delisting on a national level.  

2011 DESERT TORTOISE (MOJAVE POPULATION) REVISED RECOVERY PLAN 

In 2011, the 1994 Desert Tortoise Recovery Plan was revised to accommodate impacts caused by the 
implementation of renewable energy development (U.S. Fish & Wildlife Service, 2011). These impacts 
could potentially cause habitat fragmentation, isolation of DT conservation areas, and subsequent pos-
sibility of restricted gene flow between conservation areas. Some of the recommendations included in 
the revised recovery plan included the following: 

• Locate solar project facilities outside of DWMAs and ACECs (Areas of Critical Environmental 
Concern). 

• Conserve and protect sensitive areas that potentially connect functional habitat or improve 
management capability of surrounding areas that may be open to renewable energy develop-
ment. 

• Connect blocks of DT habitat to maintain gene flow between populations. 
• Quantify the lost or restoration of habitat as it relates to renewable energy and other projects. 
• Evaluate the effects of corridors and barriers imposed by energy development and other infra-

structure on DT movement and recovery. 

According to the 2011 Desert Tortoise Revised Recovery Plan, the study area was moved into the East-
ern Recovery Unit.  No DWMAs were established within the boundaries of the study area. DT critical 
habitat has not been designated within the boundaries of the Action Area (Figure 4).  However, the 
DNWR is located within the boundaries of the study area and is important for the conservation of the 
species. The DNWR has not been designated as critical habitat due to the fact that, as a refuge, it inher-
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ently protects endangered species inhabiting the area.  However, actions potentially impacting the DT 
on the DNWR still require formal consultation.  

 
Figure 4.  DT critical habitat located in the vicinity of the Action Area.   

  

DESCRIPTION OF ACTIONS POTENTIALLY TAKEN BY THE USAF ON THE ACTION AREA 
In the paragraphs that follow, actions potentially undertaken by the USAF in the Action Area on the cur-
rent withdrawn land (NTTR South Range and Range 77) and potentially occurring under Alternative 2, 
and Expansion Alternatives 3A, 3B, and 3C will be described in sufficient detail to allow evaluation of 
potential effects and to identify minimization measures.  Please note that the Action Area does not in-
clude most of the North Range of NTTR because it does not contain DT habitat per the previous pro-
grammatic BiOp (U.S. Fish and Wildlife Service, 2003).  Habitat extending beyond the northern boundary 
of the Eastern Action Area falls in an area that is secure and classified and is not included in the Action 
Area.  The small area of habitat lying north of the Western Action Area is included as part of this anal-
yses and is subject to any recommendations for protection of the DT in those areas. 

Baseline and Alternative 2 NTTR South Range Actions 
Actions to be implemented on the current withdrawn land on the South Range of the NTTR will remain 
the same as described in the current BiOp, but volume, frequency, and duration of activity on existing 
target impact areas will increase, and infrastructure development and ground training activities will po-
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tentially occur over a larger area.  Details on the estimated acreage of impacts is described in the Direct 
Impacts section of this BA.  Congress reserved the current withdrawn land for use by the Secretary of 
the Air Force for the following military uses:  

• An armament and high-hazard testing area; 
• Training for aerial gunnery, rocketry, electronic warfare, and tactical maneuvering and air sup-

port;  
• Equipment and tactics development and testing; and  
• Other defense-related purposes.   

The NTTR provides a premium location to test weapon systems and tactics to meet nationally directed 
missions. It also offers a secure environment where testing and training can be conducted free from 
outside interference.  Actions on the South Range of the NTTR potentially impacting the desert tortoise 
are discussed below. 

BASELINE OF CURRENT DISTURBED AREAS 

Prior to the preparation of this BA, the Action Area has experienced soil disturbing activities caused by 
infrastructure construction and target use.  These activities occurred under the current BiOp, past BiOps, 
or prior to listing of the DT under the ESA.  Total acres of disturbed land in DT habitat, including roads 
currently found on the South Range is 12,252 acres (8,874 acres of disturbed or developed land and 
3,378 acres of roads and trails) (Figure 5).  Table 1 lists the current total acreages and DT habitat acreag-
es of the South Range and expansion alternatives and those acreages further refined to roads and dis-
turbed areas. 
 

 
Figure 5.  Disturbed Areas including roads and trails on the Eastern Action Area. 
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Table 1.  Total acreages and DT habitat acreages of South Range and Expansion Alternatives, including roads and disturbed 
areas. 

Action Total Area 
(Acres) 

Area in DT 
Habitat 
(Acres) 

Total Line-
ar miles 

Linear miles 
in DT Habi-

tat 
Acres of DT Habitat 

South Range of NTTR 1,005,891 627,051 N/A N/A 
Expansion Alternative 3A 17,906 7,913 N/A N/A 
Expansion Alternative 3B 56,501 44,537 N/A N/A 
Expansion Alternative 3C 227,027 135,388 N/A N/A 
Range 77 + Northern Area* 244,203 54290 N/A N/A 
Total 1,538,495 866,260 N/A N/A 

Disturbed Areas Minus Roads 
South Range of NTTR 16,167 8,874 N/A N/A 
Expansion Alternative 3A 0.10 0 N/A N/A 
Expansion Alternative 3B 819 474 N/A N/A 
Expansion Alternative 3C 7.65 7.38 N/A N/A 
Range 77 + Northern Area* 231 56 N/A N/A 
Total 17,225 9,411 N/A N/A 

Roads and Trails 
South Range of NTTR 4,285 3,378 1,371 1,122 
Expansion Alternative 3A 177 64 29 14 
Expansion Alternative 3B 296 252 98 89 
Expansion Alternative 3C 444 370 149 105 
Range 77 + Northern Area* 1,099 417 213 80 
Total 6,301 4,481 1,860 1,410 

*Includes Range 77 plus DT habitat located beyond the northern boundary of Range 77 
 
READY ACCESS (Alternative 2) 

Ready access is required for the desired implementation of the military mission on the Action Area.  
Ready access allows the USAF to have primary jurisdiction over lands within its boundary and the ability 
to access land and schedule activities at its discretion. It opens the entire range to use for military activi-
ties and operations.  The North Range currently has Ready Access.  The South Range is restricted by the 
current Memorandum of Understanding (MOU) with the USFWS. Under the MOU, the majority of the 
South Range is within the DNWR and managed by the USFWS as proposed wilderness.  As a result, the 
USAF cannot access the areas of the South Range outside target impact areas for purposes of military 
training without permission of the USFWS. Placing the South Range Study Area under Ready Access 
would allow the same activities as the North Range Study Area.  Thus, troops could conduct ground ac-
tivities anywhere on the area.  However, vehicles would be restricted to roads and trails. Bombing and 
live munitions would be restricted to existing weapons delivery areas and no new weapons delivery are-
as are being planned.  Any soil disturbing activities in DT habitat would be avoided or minimized as is 
current USAF practice. 

Ready access will mostly be occurring in the interstitial areas, which are areas located outside of target 
impact areas.  These activities generally involve squads of Special Operations Forces (SOFs) or regular 
service personnel, conducting ground training in support of the military mission. These activities would 
typically involve groups of no more than twelve personnel.  Ready access may include use of fixed- and 
rotary-wing aircraft to insert or extract troops and equipment or conduct personnel drops (paradrops) 
onto established drop zones or landing zones.  Training would not involve large forces.  

Airdrops (ADs) involve the insertion of personnel via release of troops or equipment over land-based 
drop zones.  This activity would support training activities.  Aircraft would fly at 1,250 ft. above ground 
level (AGL) for static line drops and up to 25,000 ft. AGL for free fall drops depending on personnel and 

 

 

  DECEMBER 2017  

LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT  |  DRAFT 
NTTR LAND WITHDRAWAL 

 

 B-189



Biological Assessment  Page 24 
Nevada Test and Training Range and Proposed Expansion Alternatives 

equipment type or requirements.  During a paradrop, the aircraft typically makes first contact at the 
drop zone, flying between 500 to 1,000 ft. AGL, conducts the drop, and then moves to orbit at 5,000 ft. 
AGL, typically offset from the drop zone by about 5 to 10 miles with run-in typically at 130 knots indicat-
ed air speed.  Items dropped may include approximately 15 cubic foot container of water (about 300 
lbs.) and/or containerized delivery systems (about 500 lbs.). 

As is its current practice, the USAF would strive to avoid direct impacts to DT and DT habitat.  Impacts 
could be minimized by not establishing drop zones or landing zones in DT habitat.  However, ready ac-
cess would allow the USAF to manage all of the land area and evaluate potential uses for military train-
ing.  This would not preclude the need to comply with regulatory requirements of the National Environ-
mental Policy Act (NEPA), Clean Water Act (CWA), ESA, National Historic Policy Act (NHPA), or other reg-
ulations. As a result, uses involving ground disturbing activities could occur, but these would be limited 
to minor disturbances associated with emitter pad construction, existing road and trail improvements, 
and non-mechanized ground troop movements over land (any mechanized troop movements would oc-
cur on existing roads and trails).  Under the current proposal for the land withdrawal, no new weapons 
delivery areas/live fire areas will be developed. Any actual site-specific, ground disturbing or construc-
tion activities would require additional formal or informal consultation with the USFWS, environmental 
assessment as required by NEPA, and compliance with the CWA, NHPA, and other regulations. Under 
the purview of this BA, and as with the previous BiOp, the direct impacts associated with incidental DT 
takes would likely be associated with non-mechanized ground troop movement over land as well as 
mechanized troop movement over roads and trails.  These impacts will be minimized by compliance 
with the conservation measures discussed later in this BA. 

For the purpose of analyzing the potential impacts associated with ready access and the increase in 
overall range utilization, a projected 30 percent increase is estimated for test and training activities.  On 
the South Range Study Area, the 30% increase relates to aircraft activity only as compared to the current 
level.  Therefore, aircraft operations, munitions expenditures, and motorized vehicular activity are pro-
jected to be 30 percent greater than current levels. The only new roads being proposed are those re-
quired for accessing new emitters.  However, existing road use would increase by 30%.  It is presumed 
that munitions usage and other operational equipment would increase at a level consistent with aircraft 
operations.  Ground activity will be a new potential impact because it is currently not allowed on the 
South Range outside of existing target impact areas.  Most of the activities will be foot traffic associated 
with small troops (less than 12 soldiers) and impacts are anticipated to be minimal with proper DT 
awareness training.  Vehicular traffic will be restricted to roads and trails and is anticipated to signifi-
cantly increase on the wilderness are of the DNWR and the expansion alternatives, since it is currently at 
minimal levels.  Take of DT will be minimized by implementation of the conservation measures de-
scribed later in this BA.   

WEAPONS DELIVERY AREAS 

Weapons delivery areas are targets that are used for live ordnance and munitions.  The South Range of 
the NTTR contains five weapons-delivery target impact areas, which are subdivided into 74 target com-
plexes containing approximately 1,363 targets. These areas were previously covered by the current BiOp 
for NTTR and will remain the same because no new target impact areas are being proposed for the re-
newal of the land withdrawal.  The location of weapons delivery systems will remain the same, but the 
number of bombs dropped may increase by 30% over current baseline levels.  The majority of weapons 
delivery areas in the South Range are located in playas (dry lakebeds) within the Indian Springs Valley 
and Three Lakes Valley outside of DT habitat and accommodate ground-disturbing military testing or 
training activities including live and inert ordnance. A full range of weapons including unguided ord-
nance, laser-guided bombs, air to ground missiles, small arms munitions, and self-protection devices 
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(flares and chaff) are used at targets.  Targets range from airfields, bridges, command and control bun-
kers, weapons storage facilities, mobile air defenses, tactical missile systems, tanks, armored vehicles, 
and troop concentrations.  These targets impact the DT mostly by ground disturbing actions caused by 
exploding and non-exploding ordnance and small arms bullets.  Clearing, excavation, and construction of 
targets also entails soil disturbing actions.   Target impact areas, totaling 111,291 acres, have been des-
ignated on the South Range and include all areas that could potentially be impacted by weapons deliv-
ery actions (Figure 6).  These areas were designated as areas under the jurisdiction of the USAF accord-
ing to the MOU.  The amount of this acreage in DT habitat is discussed in the Direct Impacts section of 
the BA. 

 

 
Figure 6.  Target impact areas located on the Eastern Action Area. 

 
Weapons used on the South Range on the NTTR include various caliber hand guns, rifles and machine 
guns, grenades, incendiary devices, shoulder-launched missiles, and light vehicle mounted weapons.  
Ammunitions include depleted uranium rounds, dummy bombs, live bombs, explosive incendiary 
rounds, and bullets. 

Targets include the following items or structures: 
• Enemy items:  Trucks, tanks, heavy equipment, vehicles (Fuel removed as well as lubricants, flu-

ids, glass, and gauges) 
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• Cities, houses, air fields, and factories usually constructed of wood, aluminum, or stacked Conex 
storage units 

• Roads, runways, and tarmacs usually constructed by blading areas to represent their use 
• Simulated railroads, scud and other missile launchers, radar and antenna sites, and other 

launching devices 
• Moving targets simulating convoys and other enemy troop equipment movement 

The current BiOp estimates that 971 acres of DT habitat would be impacted by target activity.  No new 
targets are anticipated to be installed on the South Range or expansion alternatives as part of the land 
withdrawal action.  If a new target is installed in the future, separate consultation with the USFWS 
would be required.  Discussion of the anticipated impacts of ordnance on DT will be discussed later in 
the BA. 

WEAPONS DELIVERY AREAS CLEANUP 

Weapons delivery areas are periodically cleaned and repaired or removed.  This requires personnel to 
remove unexploded ordnance and debris from the weapons delivery areas on foot and in vehicles.  
Heavy equipment is used to remove larger material and to grade the target site.  Live and spent muni-
tions are removed and unexploded ordnance is detonated.  Destroyed targets are removed from the 
area.  If depleted uranium rounds were employed, spent rounds are located and properly disposed.  The 
weapons delivery areas are cleaned, graded and targets are usually replaced and/or rebuilt.  All of these 
actions involve soil disturbance and concentrated vehicular/heavy equipment activity.  The original BiOp 
estimated 971 acres of DT habitat would be impacted by target use and cleanup in the South Range.  No 
new weapons delivery areas are currently being planned for live ordnance use on the Action Area.   

THREAT EMITTERS 

The USAF has specific selection standards for the placement of conceptual threat emitters.  Threat emit-
ters (e.g., radars) must be located within topography that will permit advanced detection to the east and 
north, which is required to implement the two-axis concept.  To reduce overall impacts, the USAF would, 
to the extent possible, locate threat emitters along existing roads or unpaved two-tracks to minimize the 
need to construct new access roads.  New emitters would only be placed in the South Range and poten-
tially in alternative 3C. Soil disturbance would involve clearing an area approximately 150 ft. by 150 ft.  
Up to 15 emitters are anticipated to be constructed on the Action Area on the South Range or Alterna-
tive 3C. This, coupled with up to four acres of road improvements, would cause up to 11.5 acres of DT 
habitat being destroyed if all emitter pads and roads were placed in DT habitat.  However, emitters and 
roadway construction/disturbance will be located outside of DT habitat where possible.  Each emitter 
requires a 1.5 kilovolt generator to operate.  Electromagnetic radiation (radio waves), microwaves, or 
lasers may be emitted by some of the emitters. 

INFRASTRUCTURE CONSTRUCTION AND MAINTENANCE 

Buildings, roads, and equipment staging/storage areas require periodic maintenance or re-configuration 
(change in the design or layout within existing developed areas and weapons delivery areas in the South 
Range).  New facilities may be constructed.  At the present time, the type or location of such facilities is 
not known, but any new facilities constructed in DT habitat would require formal consultation with the 
USFWS.  The goal would be to locate new facilities in previously developed areas or outside of DT habi-
tat.  Improved roads may require repair and the shoulders must be periodically graded to remove inva-
sive weeds and to provide a level surface.  Unimproved roads also require periodic grading and repair, 
especially after significant storm events.  Buildings and other infrastructure may require maintenance 
and even replacement.  Other infrastructure requiring maintenance and installation include: 
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• Scoring towers 
• Siting and measurement devices 
• Security equipment, fencing, and buildings 
• Communication Towers 
• Emitters and antennas 
• Electrical lines (above and below ground) 
• Communication Lines (above and below ground) 
• Wells (Ground water) 
• Generators 
• Convoy turn points 

NTTR manages invasive plants in developed areas and along improved roads by periodic mowing, grad-
ing and herbicide application.  Manual cutting and stump treatment with herbicides is the common 
method used for controlling salt cedar (Tamarix ramosissima).   Currently, cleaning of equipment after 
soil disturbing activities before moving to another site is not required on NTTR. 

BORROW PITS 

Borrow pits are areas that are excavated to obtain fill material and gravel to maintain roads and support 
infrastructure.  Borrow pits may be installed in various locations on the South Range of the NTTR, but 
none are currently being planned.  These areas tend to be relatively small in area, but involve extensive 
excavation and heavy equipment movement.  The Action Area has 25 borrow pits totaling 536 acres and 
ranging in size from 1.5 to 130 acres in size (Average of 21 acres) (Figure 7).   Of those borrow pits, 21 
are in the South Range impacting a total of 494 acres.  Soil disturbance and vehicular movements are the 
major activities involved with this action. 

 
Figure 7.  Location of borrow pits on the Action Area. 
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TEST AND EVALUATION (T&E) 

T&E tests and evaluates equipment to determine whether the equipment meets the specifications out-
lined by government contracts.   T&E also determines how the equipment can be used and the environ-
ment and tactics best suited for the equipment.  These T&E capabilities include an electromagnetic envi-
ronment that is free of interference, test infrastructure available to measure critical Time-Space-Position 
Information (TSPI) of weapons and various platforms, and the ability to measure and reproduce T&E en-
vironments.  Depending on the equipment being reviewed, impacts can vary from soil disturbances to 
electromagnetic emissions.  Most of these activities would be staged in areas that have already been 
cleared for specific use (emitters, radar, targets, etc.). 

BATTLEFIELD TRAINING 

Typical battlefield training includes both ground training with the use of air and vehicle operations sup-
port.  Ground training includes a number of activities, but is generally the movement of small groups of 
soldiers through interstitial areas (areas between roads, infrastructure, and targets). Troop movements 
are typically stealthy as units transition from one objective to another. These troops are usually Special 
Forces teams operating in groups of one to twelve soldiers. To increase the realism of the training 
events, some training ammunition (blank small-arms), hand flares, smoke grenades, or other training 
munitions (such as paint balls) are expended during certain operations. In almost all cases, ground train-
ing on foot involves movement under covert, clandestine conditions without leaving any evidence of 
troop presence. Troop movement is usually in small groups and large troop movements impacting large 
areas would not occur. Land navigation training may occur during daytime or nighttime and usually in-
volves the use of a compass, maps, and GPS. Troop movement on foot may also be used for training in 
search and rescue, personnel recovery, and reconnaissance. Personnel movement usually occurs on es-
tablished roads, along mountainous terrain, and washes. Movements would occur in such limited fre-
quency over the same area that the physical impact on the ground would be negligible.  All troops po-
tentially encountering DT during movements and operations in DT habitat receive DT awareness training 
prior to those activities. 

Typical troop movement activity includes the following: 
• Road march (conducted on existing roads for extended lengths of travel) 
• Six-to-twelve-man team insertion/extractions from varying methods (parachute, airplane inser-

tion, and helicopter). Insertions are clandestine activities and regardless of how an insertion is 
accomplished, personnel would most often walk out of the insertion area 

• Clandestine movement by foot to training objective sites (most often culminating at an Urban 
Operations Complex (UOC)) 

• Foot movement to an UOC through the interstitial areas and on existing roads 

Ground support vehicles are occasionally integrated into the training to deliver and retrieve the partici-
pating troops or provide support and logistics. Ground vehicle movement is normally restricted to the 
existing road and trail network, but some training integrates the use of all-terrain vehicles (ATVs). 

INSERTION/EXTRACTION (DROP ZONE/LANDING ZONE) AND OVERLAND NAVIGATION  

As part of battlefield training, troop insertion and extraction points and overland navigation in level, roll-
ing and mountainous terrain is required.  Insertion points are established for user groups that conduct 
training and testing that integrate ground and air operations.  Overland navigation between inser-
tion/extraction points may be conducted with or without unmanned aerial systems. Insertion/extraction 
points are usually unimproved surfaces or clearings located for inserting/extracting paratroops or para-
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dropping equipment or palletized supplies. These equipment or supplies are palletized and rigged with 
multiple automatically deploying parachutes. 

Airborne operations associated with these activities include the use of rotary or fixed-wing aircraft for 
the insertion, extraction, movement, or supplying of ground troops. This could include the delivery or 
extraction of special forces via an aircraft to an insertion/extraction point or para-drops (delivery of 
equipment or supplies using parachutes). Some insertion points are used for touchdown and takeoff of 
fixed-wing and rotary military aircraft. Under the proposed action in Alternative Area 3C this would in-
volve one runway that would be a mockup location to provide special operations personnel a location to 
practice tactics, while a second runway would be an austere (i.e., unpaved) active runway, providing 
more realistic insertion training.  Each runway would be 6,000 feet long and 90 feet wide. It is anticipat-
ed that ground disturbance activities associated with construction of the runways would be less than 
13 acres.  The mockup runway would not be used for aircraft operations. However, it is anticipated that 
the active runway would be a dirt runway. The training activities would be associated with various air-
craft conducting Forward Area Arming and Refueling Points (FAARP) during the training activities.  As the 
name indicates, FAARP consists of two training activities (refueling and munitions loading of aircraft) 
that occur in austere areas. Current plans are for runways to be located on playas outside of DT habitat, 
thus impacts to DT and DT habitat are highly unlikely. 

Insertion and extraction activities cannot be conducted safely in areas that may contain UXO, so those 
impact areas on the South Range of the NTTR cannot be used for insertion/extraction activities.  Thus, 
active targets cannot be used for insertion and extraction areas.  Areas opened by allowing ready access 
will allow for these activities to be conducted on the South Range of the NTTR and would potentially 
occur in DT habitat. 

FIRE SUPPRESSION 

All of the Action Area is subject to wildland fires ignited by natural or artificial sources.  Regardless of the 
cause of fires, the fires will be suppressed as soon as possible.  A wildland fire management plan was 
prepared by the NTTR which includes a discussion of constraints for fire suppression with respect to the 
DT (99 Civil Engineering Squadron, 2011).  These will be summarized in the Conservation Measures sec-
tion of this BA. 

Alternative 3A 
Actions proposed for Alternative 3A (not including Range 77) that could potentially impact DT popula-
tions include the following: 

• Surface area currently impacted by roads and trails is 177 acres of which 64 acres is in DT habitat 
(Figure 8, Table 1).  Less than 0.1 acres of the alternative has been impacted by other disturb-
ances. 

• Construction of up to 25 miles (30.3 acres) of fencing on the proposed boundaries that do not 
abut the current NTTR boundary.  The fencing would be constructed to meet BLM fencing re-
quirements dependent on the topography and wildlife present as outlined in BLM’s H-1741-1 
Fencing Manual, and the objective of the fencing would be to provide a physical barrier to prevent 
public access while allowing wildlife passage.  For example, if the topography in an area supports 
bighorn sheep predominantly, fencing would be constructed using BLM H-1741-1 Fencing Manual 
conducive to bighorn sheep passage. In order to conduct programmatic analysis, the following fenc-
ing specifications were used.  The fencing would consist of four strands of wire.  The bottom 
strand would be smooth while the three upper wires would be barbed.  The maximum fence 
height would 40 inches.  Wire spacing from the ground up would be 16 inches and then spacing 
between wires would be 6 inches, 6 inches, and 12 inches (i.e., 16 inches, 22 inches, 28 inches, 
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and 40 inches above ground level) which is the standard for BLM antelope fencing. This action 
would involve soil disturbance associated with moving equipment to the boundary to install the 
fence and clearing areas for fence installation, where required.  The level of soil disturbance would 
likely be minimal.  The fence would not impede movement of DT.  This is the only construction an-
ticipated for this alternative.  

• Munitions would not be used in the area 
• Road construction and maintenance 
• Safety buffer for live weapons deployment on the interior of Range 77 
• Ready access as described for the South Range of the NTTR 
• Battlefield training as described for the South Range of the NTTR 
• Insertion and extraction activities as described for the South Range of the NTTR 
 

 
Figure 8.  Disturbed areas and roads on the Western Action Area 

 

Range 77 
Actions occurring in Range 77 that could potentially impact DT populations include the following: 

• Infrastructure maintenance and construction, including monitoring wells, roads, and detention 
basins.  Currently, approximately 473 acres of DT habitat are disturbed in Range 77 of which 417 
acres are roads and trails, and 56 acres are other soil disturbances (Figure 8, Table 1). 

• Live munitions may be used in the area 
• Ready access as described for the South Range of the NTTR 
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• Threat emitters as described for the South Range of the NTTR 
• Test and evaluation as described for the South Range of the NTTR 
• Battlefield training as described for the South Range of the NTTR 
• Insertion and extraction activities as described for the South Range of the NTTR 

Alternative 3B 
Actions occurring in Alternative 3B that could potentially impact DT populations include the following: 

• Currently, approximately 726 acres of DT habitat are impacted by soil disturbance of which 252 
acres are impacted by roads and trails and 474 acres are impacted by other soil disturbances 
(Figure 8, Table 1).   

• Depending on topography, construction of up to 30 miles (36.4 acres) of fence along the pro-
posed boundaries of Alternative 3B that do not abut the current NTTR boundary, similar to that 
described for Alternative 3A. This action would involve soil disturbance associated with clearing 
areas for fence installation, where required, and a DT monitor would be required if the activity 
occurred in DT habitat.  Holes for the fence posts would be excavated using augers.  If the holes 
remain open overnight or during times when a DT monitor is not present, covers will be placed 
on them to prevent DT from falling in the hole.  Equipment will be transported to the boundary 
to install the fence via established roads and trails, where possible. Otherwise, off highway vehi-
cles (OHV) would be used.  If OHV were required in area supporting DT habitat, applicable 
avoidance or minimization measures would be used.  The level of soil disturbance would likely 
be minimal.  The fence would not impede movement of DT because the first strand of wire is at 
least 16 in. above the ground surface.  This is the only construction anticipated for this alterna-
tive.  

• Live munitions would not be used in the area 
• This alternative will serve as a safety buffer for live weapons deployment on the South Range of 

the NTTR 
• Ready access as described for the South Range of the NTTR 
• Battlefield training as described for the South Range of the NTTR 
• Road construction and maintenance 
• Insertion and extraction activities as described for the South Range of the NTTR 

Alternative 3C 
Actions occurring in Alternative 3C that could potentially impact DT populations include the following: 

• Currently, approximately 2,322 acres are impacted by soil disturbance of which 370 acres are 
impacted by roads and trails and 7.38 acres are impacted by other soil disturbances (Figure 8, 
Table 1). 

• Depending on topography, construction of up to 60 miles (72.7 acres) of fence along the pro-
posed boundaries of Alternative 3C that do not abut the current NTTR boundary, similar to that 
described under Alternative 3A.  This action would involve soil disturbance associated with mov-
ing equipment to the boundary to install the fence and clearing areas for fence installation, 
where required.  The level of soil disturbance would likely be minimal.  The fence would not im-
pede movement of DT.  This is the only construction anticipated for this alternative. 

• Insertion and Extraction as described for the South Range of the NTTR.  The insertion point 
would include one runway that would be a mockup location to provide special operations per-
sonnel a location to practice tactics, while a second runway would be an active runway, provid-
ing more realistic insertion training.  Each runway would be 6,000 feet long and 90 feet wide. It 
is anticipated that ground disturbance activities associated with construction of the runways 
would be less than 13 acres.  The mockup runway would not be used for aircraft operations. 
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However, it is anticipated that the active runway would be a dirt runway and operational levels 
would occur at a tempo of 520 take-offs and landings annually.  The runway will likely be located 
outside of DT habitat in a dry lake. 

• Road construction and maintenance 
• Ready access as described for the South Range of the NTTR 
• Battlefield training as described for the South Range of the NTTR.  Additionally, the training ac-

tivities would be associated with various aircraft to include: A-10, C-17, C-130, CV-22, HH-60, 
and AH-64.  FAARP would be used during the training activities.  FAARP consists of two training 
activities (refueling and munitions loading of aircraft) that occur in austere areas such as a dry 
lake bed. 

• Up to 15 threat emitters (as described previously) may be placed in the South Range Action Ar-
ea, including in Alternative 3C, resulting in an impact of up to 11.5 acres if all emitters and 
roadways are constructed within DT habitat.  As with other actions, an emphasis will be made to 
place emitters outside of DT habitat. 

• Live munitions would not be used in this alternative. 
 

Action Area Description 

Topography 
The Action Area lies in the Basin and Range physiographic region consisting of a series of north-south 
trending mountain ranges and intervening basins (Fenneman, 1931).  Most of the Eastern Action Area 
lies in the Mojave Desert with most of the Western Action Area falling in the southern Great Basin De-
sert (Figure 9).  The basins and valleys between the mountain ranges increase in elevation from south to 
north such that elevation as well as latitude contributes to the decline in thermal regimes to the north 
and the consequent vegetation change along the basins.  This is evident across the entire Action Area 
where plants communities are dominated by creosote bush (Larrea tridentata) in the southern basins 
and joshua tree (Yucca brevifolia)/blackbrush (Coleogyne ramosissima) in the northern basins.  General 
landforms are found within the Action Area and include playas, valleys or basins, foothills or bajadas, 
and mountain ranges. 

The South Range and Alternatives 3B and 3C are found in topography characterized by mountains and 
valleys running in a north-south direction (Figure 10). Mountain ranges include the Buried Hills, Spotted 
Range, Pintwater Range, Desert Range, East Desert Range, and Sheep Range.  Basins or valleys found in 
these areas include Frenchman Flat, Indian Spring Valley, Three Lakes Valley, Tikaboo Valley, and Desert 
Valley.  Most of the valleys and bajadas in this portion of the action area support potential DT habitat 
with the exception of playas and dry lakes. Most notable of the playas in this area include Dry Lake in 
Alternative 3C, Dogbone Lake and Frenchman Lake in the South Range. 

Elevations range from 3,000 ft. MSL in the valleys to over 6,000 ft. MSL in the mountains.  Most of Alter-
native 3A lies in the Sarcobatus Flats.  Oasis Valley cuts through the middle of Alternative 3A and Beatty 
Wash flows southeast of the southern boundary (Figure 11). Major topographic features found in Range 
77 include Thirsty Canyon, the Timber Mountains, and the Yucca Mountain Range. Sarcobatus Flats lies 
along the western edge of Range 77 and Beatty Wash flows through the southern part of Range 77 just 
north of the Yucca Mountain Range. Most of this area is not topographically attractive to the DT, but 
potential habitat may be found in Sarcobatus Flats, the Oasis Valley, and Beatty Wash. 
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Figure 9.  Location of the Mojave Desert and Great Basin Desert on the Action Area 

 
Figure 10. Topographic features found in Alternative 3B, 3C, and the South Range of the Action Area. 
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Figure 11.  Topographic features found in Alternative 3A and Range 77 of the Action Area. 

 

Climate 
Indian Springs (average over 1961-1990) had average high temperatures that range from a 58.5°F in De-
cember to a high of 102.6°F in July (Desert Research Institute, 2017).  Lows ranged from 21.8°F in De-
cember to 65.0°F in July (Figure 12).   Alternative 3A and Range 77 are more characteristic of Beatty, 
which has a mean annual temperature of 59°F.  Daily maximum temperatures in the valleys or basins 
across the Eastern and Western Action Areas often exceed 100°F in the summer months.  The project 
area is very dry with humidity generally ranging from 10-20%. 

Precipitation is limited throughout the Action Area (Figure 8). At Indian Springs, the average annual pre-
cipitation is about 3.9 in. (Desert Research Institute, 2017).  As shown in Figure 8 the mountains receive 
significantly more precipitation than the valley floors.  Annual precipitation ranges from 0-4 in. in the 
valleys to 14-16 in. on the upper elevations of the mountains.   About half of the rainfall occurs in April 
through September (U.S. Air Force, 2002A).  Thunderstorms can be highly concentrated with heavy rain-
fall and rapid runoff causing excessive erosion, especially on the alluvial fans or bajadas.  Regular, strong 
winds, combined with low relative humidity, yield an annual evaporation rate that exceeds precipitation 
by as much as 10 times.  
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Soils 
In general, soils on the Action Area are predominantly alluvial soils derived from carbonate parent mate-
rial.  The B horizons, or subsoils, have a cumulic character due to the substantial influx of silt and 
clay-sized particles.  The soils on the Action Area have not been mapped in detail; however, soils associ-
ations have been mapped by the NRCS using satellite photography and other sources and are shown in 
Figures 13 and 14.   

On the Eastern Action Area, soil associations potentially supporting DT populations included the follow-
ing: 

• Cave-Ajo-Cave Family 
• Tencee-Weiser-Colorock 
• Keefa-Leo-Univega 
• Canutio-Cave-Weiser 

In the Western Action Area, soil associations that are likely to support DT populations based on their 
topographic location and structure include the following: 

• Yerm-Gynelle-Greyeagle 

Figure 12.   Annual precipitation on the Action Area. 
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• Rock Outcrop-St. Thomas-Tecopa 
• Zibate-Zalda-Longjim 
• Lower elevations of Stewval-Rock Outcrop-Gabbvally 
• Handpah-Zadvar-Ratleflat 

  
Figure 13.  Soil associations found on the Eastern Action Area 

 
Note that these are soils associations which contain several different soil mapping units having a wide 
variety of textures and structures.  Thus, even though an association may be located in a topographically 
ideal area for the DT, it may not have the soil texture or structure for burrow excavation by the DT.  
Most of the soil associations that are not listed as likely to support DT populations are characterized by 
rocky surfaces and mountainous terrain.  Soils in the dry lakes are often saline or contain thick accumu-
lations of alkaline mineral salts at or near the surface resulting in areas of sparse vegetation.  Desert 
pavement is also common on much of the Eastern Action Area. 
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Figure 14.  Soil associations found on the Western Action Area 

Geology 
The mountain ranges in the Eastern Action Area are dominated by Paleozoic carbonate rocks mixed with 
smaller amounts of quartzite, sandstone, and shale.  Valleys in this area contain thick deposits of alluvi-
um originating from erosion of adjacent mountain ranges.  Sedimentary rocks originating from lakes and 
rivers have been deposited in shallow basins and outcrop in several locations within the Action Area, 
particularly in the southern Spotted Range, the Pintwater Range, and the Desert Range.  Older Tertiary 
valley-fill sediments which were uplifted with the underlying Paleozoic bedrock are exposed on the 
flanks of the mountains (Nevada Bureau of Mines and Geology, 1997) (Longwell, Pampeyan, Bowyer, & 
Roberts, 1965).   

Volcanic rocks dominate the geology of the Western Action Area.  The Timber Mountain Caldera and 
Black Mountain are the centers of volcanic activity found in the Western Action Area (Cornwall, 1972; 
Nevada Bureau of Mines and Geology, 1997).  The geologic outcrop most likely to support DT on the Ac-
tion Area are alluvial deposits that dominate the Eastern Action Area and are also found on the west 
side of the Western Action Area.  This formation is typified by relatively deep sedimentary deposits of 
loam or silt loam soils.  They are usually found from the edges of playas to the base of mountain ranges 
and comprised of alluvial fans or bajadas. 
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Hydrology 
The Action Area is located in a mountain and basin drainage system where most of the hydrology is in-
ternally drained.  The only areas on the Action Area that drain externally and are connected to navigable 
waters making them fall under the jurisdiction of the U.S. Army Corps of Engineers are shown in Figures 
15 and 16.  The Eastern Action Area is almost completely internally drained with the exception of a small 
portion of the southeastern corner which drains into the Las Vegas Wash and, eventually, the Colorado 
River (Figure 15).  Much of the Western Action Area drains into the Amargosa River, but about one third 
of the area is internally drained into Sarcobatus Flats which is a closed basin (Figure 16).  Local drainage 
patterns are comprised of alluvial fans having complex networks of braided channels.  Surface waters 
are all ephemeral and the source of hydrology is precipitation.  Storm events can result in rapid accumu-
lation of storm water in washes causing local flash floods and extensive erosion.  Many of these washes 
cut through areas covered with rocks and coarse gravel, not conducive to burrowing activities of the DT.  
The channels often provide exposed banks free of rocks and gravel that are often used by the DT for 
burrows.   

Water flows from the mountains and bajadas into the dry lakes, where it accumulates for short periods 
of time.  Very few perennial water sources are found in the Action Area and most of those are springs 
and wildlife water developments located in the mountains.  Detailed information on the hydrology of 
the Action Area is discussed in a summary report prepared for the LEIS (U.S. Air Force, 2017A). 

Figure 15.  Watersheds on the Eastern Action Area draining externally into navigable waters (Las 
Vegas Wash/Colorado River).  All other watersheds drain internally in closed basin systems.   
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Figure 16.  Watersheds on the Western Action Area draining externally into navigable waters (Amargosa River).  All other 

watersheds drain internally in closed basin systems. 

Vegetation 
Plant communities have been tentatively mapped for the Action Area by the USAF which is provided in 
detail in a separate report (Figures 17 and 18) (U.S. Air Force, 2017B).  This discussion only highlights the 
plant communities found on the Eastern and Western Action Areas. 

Eastern Action Area 

The Eastern Action Area mostly lies in the Mojave Desert, where creosote bush (Larrea triden-
tata)/white bursage (Ambrosia dumosa), and saltbush communities are the most common vegetation 
communities on the South Range of the NTTR.  Where soils are especially alkaline and clay-rich, as on 
the margins of dry lake beds (playas) at the lowest elevations, saltbush species, including four-wing salt-
bush (Atriplex canescens) and shadscale (A. confertifolia), dominate the vegetation. Saltbush communi-
ties, especially near playas, may consist exclusively of these species.  

Vast areas of the basins and bajadas in the Mojave Desert, below approximately 3,940 ft. MSL, support 
plant communities dominated by creosote bush and white bursage.  Saltbush species, joint firs or Mor-
mon teas (Ephedra spp.), brittlebush (Encelia farinosa), desert mallow (Sphaeralcea ambigua), cacti (es-
pecially prickly pears and chollas [Opuntia spp. and Cylindropuntia spp.]), and Mojave yucca (Yucca schi-
digera) may also occur in this community.  

At higher elevations (approximately 3,940 ft. to 5,900 ft. MSL) blackbrush (Coleogyne ramosissima) often 
is the dominant plant in the community.  In addition to blackbrush, this plant community includes joint 
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firs, turpentine-broom (Thamnosma montana), and littleleaf ratany (Krameria erecta).  Joshua tree (Yuc-
ca brevifolia) is another plant establishing significant populations at higher elevations of the creosote 
bush-white bursage and at most elevations of the blackbrush communities.  While it is rarely the domi-
nant species in terms of numbers or cover in these communities, the Joshua tree contributes a signifi-
cant proportionate biomass in the local area, and its mature height of up to 20 feet contributes to its 
visual domination over the surrounding low shrubs, most of which grow to less than 3 feet tall. 

The sagebrush/pinyon-juniper community comprises a woodland habitat that is present on parts of the 
Eastern Action Area and is distinctive of the higher elevations of the Mojave and Great Basin Deserts.  At 
these higher elevations, increased precipitation and lower temperatures facilitate the development of 
this woodland habitat. The dominant species include big sagebrush (Artemisia tridentata), single leaf 
piñon pine (Pinus monophylla), and Utah juniper (Juniperus osteosperma) in habitats with deeper soils, 
and black sagebrush (Artemisia nova) or dwarf sagebrush (Artemisia arbuscula) in areas with shallow, 
rocky soils.  On the Eastern Action Area, scattered populations of Utah juniper may be found.  Mormon 
tea (Ephedra viridis), snakeweed (Gutierrezia spp.) and rabbitbrush species (Chrysothamnus spp.) are 
common sub-dominants in this woodland.  On the Eastern Action Area, the blackbrush and sage-
brush/pinyon-juniper communities are more limited in distribution, being restricted to higher elevations 
than the creosote bush/white bursage and saltbush communities.     

 
Figure 17.  Plant alliances found on the Eastern Action Area. 
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Western Action Area 

The vegetation on the southern half of the Western Action Area is similar to the Eastern Action Area.  
However, on the northern half of the Western Action Area, vegetation of the basin floors is typified by 
shadscale and greasewood (Sarcobatus vermiculatus).  Both salt-tolerant shrubs may occur in relatively 
monotypic stands, or may be co-dominant with winter fat (Krasheninnikovia lanata) and green molly 
(Kochia americana).  Intermediate elevation slopes are dominated by various species of horsebrush (Te-
tradymia spp.), rabbitbrush (Chrysothamnus nauseosus, C. viscidiflorus), hopsage (Grayia spinosa), 
greasewood, shadscale, and budsage (Picrothamnus desertorum).  With increasing elevation to the 
north and around the Timber Mountains, Utah juniper and pinyon pine become the dominant overstory 
with an understory of various species of sagebrush.  Other species that occur in this community include 
rabbitbrush, joint fir, and occasional Joshua tree.  Greasewood may occur as a co-dominant with sage-
brush.  The blackbrush vegetation occurs in the southerly portions of the Western Action Area at inter-
mediate elevations between the shadscale community and sagebrush-pinyon-juniper community.   

A vegetation transition zone found between the Mojave and Great Basin deserts occurs on the Action 
Area, and includes plants from both deserts distributed in a mosaic pattern.  Specific indicators of this 
transition might also be identified.  In the existing scientific and technical literature, the author who 
most directly addressed this issue was Janice Beatley (Beatley, 1976).  Beatley identified and described a 
vegetation transition zone dominated by blackbrush and other plants, such as boxthorn (Lycium spp.), 

Figure 18.  Plant alliances found on the Western Action Area. 
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hopsage, and saltbush species, located largely on the Nevada Test Site (see also (Beatley, 1975; El-
Ghonemy, Wallace, & Romney, 1981)) and occurring on the Western Action Area.   

This transition zone represents an important region on public lands because it supports species from 
different biotic regions.  A greater diversity of plant and animal species is likely to be found there, and 
may harbor unique species.  Transition zones serve as corridors for some species and as barriers for oth-
ers, because the transitional habitats can be optimal for some species while being inhospitable for oth-
ers.   

Wildlife 
Beginning in 2005, the NNRP initiated extensive surveys to provide baseline information on wildlife pop-
ulations on the NTTR.  The DNWR also conducted a limited number of surveys on the refuge outside of 
the South Range of the NTTR.  In 2016, golden eagle and migratory bird surveys were conducted by Lei-
dos on the alternative expansion areas.  Summary reports of historic and recent surveys that were pre-
pared for the LEIS for the renewal and expansion of the withdrawn land include the following: 

• Migratory Birds (U.S. Air Force, 2017C) 
• Large Mammals (U.S. Air Force, 2017D) 
• Golden Eagle and Raptors (U.S. Air Force, 2017E) 
• Special Status Wildlife Species (U.S. Air Force, 2017F) 

In addition to these reports, annual project reports have been prepared for the NTTR by the Nellis Natu-
ral Resources Program (NNRP) to include large mammals, golden eagles, migratory birds, reptiles, small 
mammals, and bats.  These are available upon request to the NNRP at NAFB. 

Of importance to the DT are those species that compete with the DT for forage and species potentially 
preying on the DT.  Probably the greatest competitor for forage is lagomorphs, especially the desert cot-
tontail (Sylvilagus audubonii) and the black-tailed jackrabbit (Lepus californicus) which are common on 
the Action Area and forage on many of the succulent, herbaceous annuals preferred by the DT.  Several 
small mammals are also common on the Action Area and may consume some of the forages used by the 
DT, but most are granivores and do not rely heavily on green vegetation.  Predators of the DT (Boarman, 
2002) that have been observed on the Action Area include: 

• Raptors (Various species including the golden eagle) 
• Common Raven (Corvus corax) 
• Coyote (Canis latrans) 
• Badger (Taxidea taxus) 
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Species Description 

BIOLOGY 
The DT is Nevada’s official state reptile and is 
currently listed by the USFWS as “Threatened”, 
and classified as a State Protected and Threat-
ened Species by the Nevada Department of 
Wildlife (NDOW) (Nevada Department of 
Wildlife, 2012). The Mojave Desert population 
occurs in both the Mojave and Sonoran Deserts 
north and west of the Colorado River in south-
western Utah, southern Nevada, southeastern 
California, and northwestern Arizona (Nevada 
Fish & Wildlife Office, 2013) (Berry K. , 1989).  
Currently, five recovery units for the DT have 
been designated by the USFWS based on geo-
graphic boundaries and genetic differences be-
tween DT populations. Although the species is 
listed as merely distinct population segments, it 
is possible that future regulations may apply to separate subspecies (Digital West Media, Inc., 2013).   

DTs are long-lived species that have a carapace length of 1.4 inches at birth and reach 11-16 inches 
when mature. Adult DTs weigh over 10 pounds. Adults have a domed carapace and relatively flat, un-
hinged plastrons. Their shells are brown to dark brown in color with orange to yellow scute centers. A 
gular horn is located on the anterior end of the plastron (bottom of the shell) and is pronounced in 
males.  Males tend to have shorter claws, longer and thicker tails, a concave plastron, and large chin 
glands compared to females (Boarman, 2002).  

DTs are slow growing, requiring 13 to 20 years to reach sexual maturity, and have low reproductive rates 
during a long period of reproductive potential (Turner, Medica, & Lyons, 1984) (Bury, Esque, DeFalco, & 
Medica, 1994) (Germano D. , 1994). 
Growth rates are greater in wet 
years when annual plant production 
is higher (Medica, Bury, & Turner, 
1975). The number of eggs (1-10) as 
well as the number of clutches (1-3) 
that a female DT can produce in a 
season is dependent upon a variety 
of factors including environment, 
habitat, availability of forage, drink-
ing water, and physiological condi-
tion (U.S. Fish & Wildlife Service, 
2011) (Turner, Burge, Robertson, & 
Hayden, 1986) (Turner, Berry, 
Rabdall, & White, 1987) (Henen, 
1997).  As a desert species, DTs tol-
erate water, salt, and energy imbal-
ances on a daily basis. This ability 

DT resting in the shade of a Mojave Yucca. 

DT found on South Range of NTTR 
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allows them to use unpredictable and ephemeral resources to meet nutritional requirements for surviv-
al (Peterson, 1996).  However, these stresses can have long term reproductive consequences on individ-
uals and populations.  

The activity peak of Mojave DTs occurs in spring (Luckenbach, 1982), where they begin daily foraging 
around the last week in March or first week in April and are generally aestivating by mid to late June 
(Jennings, 2002). They are most active in April and May, with the level of summer activity being higher in 
eastern populations (Averill-Murray, Martin, Bailey, & Wirt, 2002). DTs in the western portion of its 
range likely spend more time aestivating during summer than those in eastern populations due to the 
lack of summer rains in the west (Devender, Averill-Murray, Esque, & Holm, 2002). DTs hibernate in 
their burrows during the winter. On a research site on the northern edge of the Mojave Desert in 
southwestern Nevada, 98% of individuals hibernated from mid-November to mid-February (Meyer, 
2008).  Nesting occurs in May and June in the Mojave Desert (Averill-Murray, Martin, Bailey, & Wirt, 
2002) (Turner, Burge, Robertson, & Hayden, 1986) (Turner, Medica, & Lyons, 1984) (Wallis, Henen, & 
Nay, 1999), and slightly later in the Sonoran Desert (Meyer, 2008).  Eggs hatch from September to Octo-
ber in the eastern Mojave Desert and August to September in the western Mojave Desert (Averill-
Murray, Martin, Bailey, & Wirt, 2002).  

Due to the DT being ectothermic (cold blooded), ambient temperatures strongly influence DT activity 
level.  Although DTs can survive body temperatures below freezing (Bailey, Schwalbe, & Lowe, 1995) 
(Vaughan, 1984) to over 104°F, most activity occurs when body temperatures are 79°F to 93°F (Vaughan, 
1984; Rundel & Gibson, 1996) . The influence of ambient temperature is reflected in daily activity pat-
terns, with DTs active late in the morning during spring and fall, early in the morning and late in the 
evening during the summer, and occasionally becoming active during relatively warm winter afternoons 
(Vaughan, 1984; Rundel & Gibson, 1996). 

The herbivorous diet of the DT is also highly variable, but is mostly comprised of grasses and forbs. Alt-
hough non-native plant species generally do not comprise a major portion of their diet, some can be 
important components where populations have adapted to changes in vegetative communities caused 
by soil disturbances or wildland fires.  Native or non-native dominant plants found in any location will 
comprise over 60% of the DT diet with less common plants comprising the remaining 40% (Meyer, 
2008).  As many as 79 plant species have been listed as part of the DT diet depending on the location 
(Jennings, 2002; Vaughan, 1984; Martin & Devender, 2002; Esque, 1994). Most of these species are an-
nuals and herbaceous perennials. The forage mainly consists of leaves, stems, flowers, fruits and seeds 
of species. Within the Mojave Desert populations, diets may include plantains (Plantago spp.), 
milkvetches (Astragalus spp.), lupines (Lupinus spp.), threeawns (Aristida spp.), gramas (Bouteloua spp.), 
evening primrose (Camissonia and Oenothera), phacelia (Phacelia spp.), desert dandelions (Malacothrix 
spp.), big galleta (Galleta spp.), and smooth brome (Bromus tectorum) (Jennings, 2002) (Vaughan, 1984) 
(Esque, 1994) (Martin & Devender, 2002) (Oftedal, Hillard, & Morafka, 2002) (Ernst, Lovich, & Barbour, 
1994). Spurges (Euphorbia spp.) and narrowleaf silverbush (Argythamnia lanceolata), as well as desert 
shrubs and the pads or fruits of the prickly pear (Opuntia spp.), are occasionally important components 
of the DT diet (U.S. Fish & Wildlife Service, 2011).  

DTs spend the majority of their time in a shelter.  However, movements of up to 660 ft. per day are 
common and long-distance movements do occur. The common, comparatively short-distance move-
ments presumably represent foraging activity, traveling between burrows, and possibly mate-seeking or 
other social behaviors. Long-distance movements could potentially represent dispersal into new areas 
and/or use of peripheral portions of the home range (Meyer, 2008). Estimates of DT densities vary from 
less than 13 DT/sq.mi. on sites in southern California (Berry K. H., 1986) to over 800 DT/sq.mi. in the 
western Mojave (Meyer, 2008). The often-overlapping home ranges of DTs generally average from 10 to 
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100 acres, although average home ranges are as small as 2.2 acres and as large as 131 acres. Variations 
in home range sizes are likely due to differences in gender, season, and the availability of resources 
(Meyer, 2008).  

HABITAT DESCRIPTION AND REQUIREMENTS  
Optimal habitat for the DT has been 
characterized as creosote bush scrub in 
which precipitation ranges from 2 to 8 
inches (Nussear, et al., 2009) (Germano, 
Bury, Esque, Fritts, & Medica, 1994) 
(U.S. Fish and Wildlife Service, 2009).  
These plant communities have a rela-
tively high diversity of perennial plants, 
and high productivity of herbaceous 
plant (Luckenbach, 1982) (Turner R. , 
1982) (Turner & Brown, 1982). Soils 
must be sufficiently friable for digging 
burrows, but adequately firm to pre-
vent collapsing of burrows (U.S. Fish 
and Wildlife Service, 2012). DTs occur 
from below sea level to an elevation of 
7,300 ft. MSL, but the most favorable habitat occurs at elevations of approximately 1,000 to 3,000 ft. 
MSL (Luckenbach, 1982). In addition, they occur in cheesebush scrub, blackbrush scrub, hopsage scrub, 
shadscale scrub, Mojave saltbush-allscale scrub, and scrub-steppe vegetation types of the desert and 
semi-desert grassland complex (U.S. Fish and Wildlife Service, 1994B).   

 Within these vegetation types, DTs potentially can survive and reproduce where their basic habitat re-
quirements are met. These requirements include a sufficient quantity and quality of forage species; shel-
ter sites for protection from predators and environmental extremes; suitable substrates for burrowing, 
nesting, and overwintering; various plants for shelter; and adequate area for movement, dispersal, and 
gene flow (U.S. Fish and Wildlife Service, 2012). Throughout most of the Mojave Region, DTs occur most 
commonly on gently sloping terrain with sandy-gravel soils, scattered shrubs, and abundant inter-shrub 
space for growth of herbaceous forage plants (Nussear, Esque, Haines, & Tracy, 2007) (W.B. Jennings, 
2015). Throughout their range, however, DTs can be found in steeper, rockier areas (Gardner & Brodie, 
2000) (U.S. Fish and Wildlife Service, 2012) . 

  

DT occupying a burrow 
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Status of the Desert Tortoise in the Action Area 

PREVIOUS ACTIVITIES AND DISTURBANCES AFFECTING THE SPECIES 
 
South Range of the NTTR 
Previous activities and general disturbances that have occurred on the South Range of the NTTR include 
weapons delivery areas (targets), target cleanup, threat emitters, infrastructure construction and 
maintenance, and test and evaluation.  The current BiOp covers all the actions that occurred after 2003 
(U.S. Fish and Wildlife Service, 2003).  Activities prior to 2003 were approved through individual consul-
tation and BAs specific to those actions.  Specific disturbances occurring on South Range of the NTTR 
include the following:  

• 1994:  Installation of 15 waste disposal sites 
• 1994:  Relocation of a cluster bomb unit weapons delivery areas (U.S. Fish and Wildlife Service, 

1994A) 
• 1999:  Installation of borrow pits for road construction and maintenance 
• 2002:  Construction of a bypass road for accessing a target on the western edge of Dogbone 

Lake (U.S. Fish and Wildlife Service, 2002) 
• 2002:  Construction of a High-Technology Test and Training Complex (One sq. mi. footprint) 
• 2006:  Construction of an equipment pad in the southern part of the South Range of the NTTR 
• 2006:  Construction of an equipment pad in the central part of the South Range of the NTTR at 

the Urban Combat Training Center 
• 2007:  Construction of the Creech Air Force Base (CAFB) bypass road. 
• 2008:  Construction of new training facilities at Silver Flag Alpha(SFA) on the southeast corner of 

the South Range of the NTTR 
• 2008:  Installation of training markers for the Thunderbirds 
• 2010:  Additional expansion of the training area at SFA 
• 2010:  Remediation of depleted uranium  
• 2015:  Demolition of buildings on the east side of CAFB 
• 2015:  Installation of a new fence for the Mile Range Equipment Storage Area. 

Range 77 
Previous activities and general disturbances on Range 77 include the following: 

• Infrastructure maintenance and construction, including monitoring wells, roads, and detention 
basins 

• Test and evaluation 

Alternative 3A 
The only actions that have occurred previously on Alternative 3A were road construction and mainte-
nance and public access. 

Alternative 3B 
Previous actions occurring on Alternative 3B were minor and have mostly occurred on the southern part 
of the alternative and were associated with the construction and maintenance of U.S. Highway 95 (bor-
row pits, access roads, etc.).  The remainder of this alternative was protected as a potential wilderness 
area and was impacted by minor road maintenance on previously constructed roads. 
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Alternative 3C 
Because this entire area is included in the DNWR, previous actions on this alternative were minor and 
associated with road maintenance and construction and public access.   

HISTORIC SURVEYS 
Presence/Absence Surveys 
Sharp, B.E. 1989.  Desert Tortoise Survey on the Desert National Wildlife Refuge 1989-1980.  U.S. Fish 
and Wildlife Service, Portland, Oregon (Sharp, 1989).  A survey was conducted to determine the relative 
abundance of DT on the DNWR to update previous surveys conducted by Schneider and Turner in 1981.  
Surveys were conducted from October 16, 1989 to October 26, 1989 using the triangular survey meth-
odology described by Berry (1984).  The survey found 135 DT burrows, 20 scat, eight carapaces, and one 
live tortoise.  All the DT and sign were found below 4,000 ft. MSL. 

Zellar, B. L.  1990.  Survey of Desert Tortoise Habitat on the Southern Desert National Wildlife Range 
May 1990.  U.S. Fish and Wildlife Service.  Las Vegas, Nevada (Zeller, Survey of Desert Tortoise Habitat 
on Southern Desert National Widlife Range May 1990, 1990).   Random triangular 1.5-mile survey tran-
sects were randomly conducted on the south side of the DNWR.  During the survey, 20 burrows, two 
scat, and seven carapaces were observed during a total of 10 transects. It was concluded that the DT 
density was slightly higher on the southern part of the DNWR compared to the eastern part. Overall, DT 
density was considered low. 

Zellar, B. L.  1994.  Survey of Desert Tortoise Habitat near a Gravel Pit on the East Side of US 93.  U.S. 
Fish and Wildlife Service.  Las Vegas, Nevada (Zeller, 1994).  Four 0.5-mile transects were surveyed 
around a gravel pit located slightly north of mile marker 19 on US 93.  During the survey, two scat and 
two burrows were observed. It was concluded that the DT density in the area was low and unlikely to be 
jeopardized by equipment operating in the area currently disturbed by the gravel pit. 

Zellar, B. L.  1995.  Survey of Desert Tortoise Habitat on the Southwest Boundary of the Desert Na-
tional Wildlife Range.  U.S. Fish and Wildlife Service.  Las Vegas, Nevada (Zeller, 1995).  The DT survey 
was conducted along the unfenced boundary of the DNWR on May 10, 1995. The transect covered ap-
proximately 3.25 miles on a relatively flat bajada. During the survey, three burrows and one carapace 
were observed. Overall the DT’s density was determined to be low. 

Environmental Research Center, Barrick Museum of Natural History, UNLV-Las Vegas.  May 1990. A 
Desert Tortoise Investigation of the Dogbone Lake Site, Range 62, Nellis Air Force Range for the Nellis 
Air Force Base, USAF (Pratt, 1990). On May 5 and May 12, 1990, an approximate 720-acre area of the 
Dogbone Lake Site, Range 62, NTTR (located in Section 8, T13SA, R58E, Clark County, Nevada) was 
searched for the presence of DT activity.  Search objects included live DT, DT scat, tracks, burrow en-
trances, pallets, and other evidence of species activity.  Results of the survey uncovered twenty-five ac-
tive burrows and pallets, fifteen inactive burrows, and eleven disused burrows and pallets.  Additionally, 
five live specimens (two in burrows and three active individuals) and three DT carcasses were observed.  
In total, 57 signs were identified for a relatively low density of 0.1 signs per acre for the 720-acre project 
area. 

Science Applications International Corporation. March 1, 1991. Mojave Desert Tortoise Survey at 
Range 63, Nellis Air Force Base, Nevada (Weinstein, 1991).  A survey was conducted on February 9th 
and 10th, 1991, to evaluate a 206-acre parcel of land located in Range 63 (South Range) of NAFB for the 
presence of DT sign.  Range 63, located near Indian Springs, Nevada, is part of both the Desert National 
Wildlife Refuge (DNWR) and NAFB weapons testing grounds.  The survey was conducted under the pro-
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tocol recommended by the USFWS.  Based on the results of the survey, no “live DT, burrows, carcasses, 
scat, or tracks” were identified within the surveyed area. 

Dames & Moore. January 7, 1994. Report:  Desert Tortoise Survey South Range Disposal Sites for Nel-
lis Air Force Base (Dames and Moore, 1994A).  In December of 1993, Dames & Moore personnel con-
ducted DT surveys in association with site characterizations of waste disposal sites intended to ascertain 
whether the presence of waste burial pits had resulted in impacts to soil or groundwater media.  Of the 
fifteen total waste sites, it was determined that only nine site characterizations (all on NTTR South 
Range) had the potential to impact DT populations or habitat.  Subsequent surveys and zones of influ-
ence surveys of these nine areas were conducted by qualified biologists, and DT sign was recorded.  The 
surveys did not find any live signs of DT or active burrows; however, possible burrows were identified on 
two of the zone-of-influence surveys.  The condition of the possible burrows indicated that neither had 
been used for several years, and the overall results of the survey activities indicated that this portion of 
the South Range of the NTTR was not presently being used by DT.  These findings were in agreement 
with previous surveys which indicated that this particular region is either low-density or unsuitable DT 
habitat. 

Dames & Moore. January 11, 1994. Biological Assessment of the Proposed CBU Target Site at the Nel-
lis Air Force Base Range (Dames and Moore, 1994B).  Dames & Moore prepared a BA to address poten-
tial impacts to DT populations and habitat resulting from relocating the existing cluster bomb unit (CBU) 
target area approximately 1.5 miles southwest of its 1994 location.  The report noted that previous stud-
ies identified in the literature review indicated that DT populations at NTTR are low to moderate (0-99 
animals per square mile) and relatively stable under normal base operations.  Potential impacts identi-
fied by the assessment included:  1) removal or destruction of habitat from explosive detonations; 2) 
loss of habitat features (i.e. burrows); 3) actual loss of animals from bombing activities; 4) degradation 
of potential habitat from soil disturbances and noise increases; and 5) disturbance of animals by blast 
pressures and ground vibrations.   

The report further advises that compensation for losses of DT habitat could be off-set by rehabilitating 
the retired CBU range.  Additionally, the assessment recommended that a DT education program be im-
plemented for all employees working at the site and a protocol be implemented for reporting dead DT 
and transporting injured or ill animals to a veterinarian. 

EG&G Energy Measurements.  1994.  The Northern Boundary of the Desert Tortoise Range on the Ne-
vada Test Site.  U.S. Department of Energy. Las Vegas, Nevada (Rautenstrauch, Brown, & Goodwin, 
1994).  A DT study was conducted in 1993 to determine the northern boundary of the range of DT on 
the NNSS.  Approximately 210 Miles of transects were walked to make this determination. During the 
survey, 53 tortoise sign were recorded. Information was used to develop a map of the northern extent 
of DT habitat. A copy of the map is provided in in Figure 19. 
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Figure 19.  Map of the northern extent of DT habitat on the NNSS as determined in 1994. 

 
U.S. Air Force. July 2002. Biological Assessment for Desert Tortoise (U.S. Air Force, 2002A).  This BA was 
prepared to evaluate whether impacts to DT habitat and populations would occur from implementation 
of one of three alternatives involving construction of a High-Technology Test and Training Complex 
(HTTC).  The HTTC complex would have a surface footprint of approximately one square mile.  Two al-
ternatives (Alternatives 1A and 1B) as well as no-action alternative were evaluated.  Alternative 1A (869 
acres) is located within Range 62B and Alternative 1B (946 acres) is located in Range 64B; both of which 
are near the western boundary of the South Range of the NTTR and within the Desert National Wildlife 
Range (DNWR).   

Survey activities at the Alternative 1A location indicated that the site supports a low-density DT popula-
tion.  Surveying activities identified three live DT, tracks, 40 burrows, 14 pallets, and two carcasses.  The 
estimated DT density for this location was 5-10 DT per square mile.  Minimal sign was recorded at the 
Alternative 1B project location.  Identified sign included only several inactive burrows; however, suitable 
DT habitat was identified on the project area.   
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The BA concluded that while some impacts to DT habitat and populations would occur from implemen-
tation of the proposed action, based on the results of survey activities, Nellis training initiatives, and 
planned mitigation activities, the DT population would not be significantly impacted. 

National Security Technologies LLC.  2008.  Biological Assessment for the Effects of National Nuclear 
Security Administration Activities at the Nevada Test Site on the Desert Tortoise.  Las Vegas, Nevada 
(National Security Technology LLC, 2008).  This BA was prepared to present potential impacts to DT as a 
result of activities on the NNSS over the next five years. Background information on DT distribution and 
relative abundance was provided in the BA. Additionally, the VA described proposed actions and mitiga-
tive measures to eliminate, reduce, or compensate for negative impacts. A map of DT habitat was pro-
vided in indicated that the northern extremity of habitat followed a line just slightly north of Beatty, Ne-
vada. DT density on the project area ranged from very low or none (0-10 DT/sq. mi.) to moderate (44-90 
DT/sq. mi.).  The conclusion of the report was that the proposed activities would likely impact individual 
desert tortoises but would not threaten the continuing existence of the species on the NNSS. 

Stantec Consulting Services Inc.  2012.  US Ecology Nevada Facility—Biological Evaluation.  Beatty, Ne-
vada (Stantec, 2012).   This biological evaluation also included the results of a DT survey report for the 
project area, which was located north of Beatty, Nevada. According to both reports, no DT or DT sign 
were found in the action area. Because the facility itself is fenced and basically DT proof, it was recom-
mended that no impacts to DT would occur and no further action to protect DT would be required. 

NNSS.  Annual.  Ecological Monitoring and Compliance Program Annual Reports.  Las Vegas, Nevada.  
Each year the NNSS prepares an annual report summarizing all of the ecological monitoring and compli-
ance programs conducted for the NNSS.  Part of this includes a summary of DT surveys and monitoring. 
DT populations are continually monitored and clearance studies are conducted for all activities poten-
tially impacting DT populations. Annual reports indicate that DT populations are relatively stable and 
continue to be at a relatively low density similar to surrounding areas. The northern boundary of DT 
habitat is still considered the same as that mapped in 1994. 

Monitoring/Clearance Surveys 
L. Cunningham. May 26 to June 17, 2004. Nellis Air Force Range Desert Tortoise Monitoring Report.  
Construction of a target by personnel from DynCorp on the HTTC site was monitored for DT from 25 
May 2004 to 17 June 2004.  Almost all DT and signs were found along the eastern area of the HTTC, 
where a fan sloped down from low hills and mountain bases, and strips of Galleta grass (Pleuraphis torr.) 
alternated with desert pavement.  Highest density appeared to be around the military barracks, where 
all live DT, active burrows, and a nest were observed.  Tracks were common along canals on the east 
side and a few on dirt roads to the south and to the north of the main city.  No DT or signs were found 
around the playa to the west where an airport and runway were constructed. 

The following DT signs were recorded during the monitoring period:  one adult female, one adult male, 
and one juvenile (live DT); one nest with five eggs; one dead DT; two areas of shell fragments; two active 
burrows; two inactive burrows; and seven sets of tracks. 

NNRP.  2006. DT clearance survey for construction of an equipment pad for monitoring mission activi-
ties on NTTR in Range 63A.  No formal report was written for this survey.  

NNRP.  2006. DT clearance survey for construction of an equipment pad for the Urban Combat Train-
ing Center in Range 62B.  No formal report was written for this survey.  

NNRP.  2007. DT clearance survey for construction of the Creech Air Force Base bypass road.  No for-
mal report was written for this survey.  
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NNRP.  2008. DT clearance survey for construction of new training facilities at Silver Flag Alpha.  No 
formal report was written for this survey.  

NNRP.  2008. DT clearance survey for installation of Thunderbird training markers.  No formal report 
was written for this survey.  

NNRP.  2010. DT monitoring for expansion of Silver Flag Alpha on the NTTR.  No formal report was 
written for this survey.  

NNRP.  2010. DT monitoring for remediation of depleted uranium area on the South Range of the 
NTTR.  No formal report was written for this survey.  

Works, A.  2010.  Desert National Wildlife Refuge Tortoise Survey Report for U.S. Fish and Wildlife 
Service.  SNEI Biological and Botanical Services, Las Vegas, Nevada (Works, 2010).  SNEI was contracted 
by the USFWS to conduct a DT presence/absence survey for a fence line being installed on the southern 
side of the DNWR. This survey was not located on the action area. The fence was approximately three 
miles long. No live desert tortoises were observed during the survey, but one pallet and two burrows 
were observed. 

Adams Ecology Inc. August 6-23, 2012. Installation of a Fiber Optics Cable on BLM Land in Indian 
Springs, Nevada to Service CAFB.  The Indian Springs Fiber Optics Installation Project site was monitored 
for DT as required by the BLM for CAFB.  Construction personnel were cooperative and alert to DTs dur-
ing construction, and no negative incidents occurred.  No live DTs or DT sign were observed within the 
bounds of the project during the time of the monitoring events.   A preliminary survey of the project site 
indicated that the site did not appear to support DT populations.  However, monitoring was conducted 
since the site was located in viable DT habitat.  On August 6, 2012, DT biologists conducted a clearance 
survey to ensure that no DTs were on the project site prior to any vehicles or equipment being moved 
onto the area.  No DTs were observed.  Prior to each day’s construction activities, the project area was 
surveyed for DTs.  All personnel working on the site were given formal DT training and were required to 
complete a check list to document the topics covered by the training session. During the entire project 
life from August 6 through August 23, no DTs or DT sign were observed.  Several burrows were identi-
fied, but were found to be created by other mammals and not created or used by DTs. 

Adams Ecology Inc. January 21, 2015. CAFB Clearance Survey.  On January 21, 2015, NNRP conducted a 
desert tortoise and burrowing owl clearance survey of a project area just outside of the boundaries of 
CAFB that previously supported a casino, gas station, small strip mall, and RV park. These areas were 
scheduled for demolition and eventual development and incorporation into CAFB. The clearance survey 
concentrated efforts on desert tortoise and burrowing owls to ensure that these species would not be 
impacted by construction activities. Four qualified biologists conducted the clearance surveys in compli-
ance with current USFWS protocol. The biologists walked transects approximately 20 feet apart inspect-
ing all ground surfaces for live desert tortoises, desert tortoise sign, live burrowing owls, and burrowing 
owl sign. This clearance survey successfully covered 100% of the project area.  

During this survey, no live tortoises, tortoise sign, live burrowing owls, or burrowing owl sign were ob-
served. The project area was heavily impacted by public use and development. None of the project area 
would be considered habitat conducive to either of these species. It was concluded that this area did not 
support burrowing owl or desert tortoise populations, and any construction activity planned for this pro-
ject area would not impact desert tortoise or burrowing owl populations. 

Adams Ecology Inc. April 28 to May 20, 2015. Mile Range Equipment Storage Area DT Monitoring.  The 
NNRP provided DT monitoring for the installation of a new fence around the equipment storage area in 
Range 64C, which is located on the South Range of the NTTR.  The project began on April 28 and contin-
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ued through May 20.  Because the site was located in an area adjacent to DT habitat, a monitor was re-
quested to ensure no take of DT.  During the monitoring event, all workers were given DT training and 
the work areas were subjected to clearance surveys at the start of each work day.  No tortoises were 
observed during the project and the work crew was cooperative and in full compliance with the 2003 
Programmatic BiOp. 

Density and Relative Abundance Surveys 
Revegetation Innovations. May 1992. Fighter Weapons Center Range Complex Biological Assessment 
for the Desert Tortoise (Revegetation Innovations, 1992).  Between December 1991 and May 1992, 
standard transect surveys for DT were conducted at the Tactical Fighter Weapons Center Range Com-
plex.  A total of 431 sections comprising 459 square miles (293,760 acres) were surveyed.  The BA was 
conducted to evaluate if expansion of air-to-ground ordnance impact areas would adversely affect DT 
populations.  Surveyors searched for signs of DT activity including live specimens, pallets and burrows, 
scat, eggshells, drinking and mating areas, and DT tracks.  Of the 431 transects performed, evidence of 
DT activity was present along 110.  This number should be considered with caution, however, as the sur-
vey transects were conducted during a period of relative DT inactivity, and the survey data may under-
estimate the presence of DT within the project area.  Though the study was unable to determine the 
precise DT population densities within the project area, survey data indicated that the population densi-
ties appeared to be consistent with other areas in southern Nevada.  Potential direct, indirect, and cu-
mulative effects to DT populations were unclear from the study; therefore, absent of further data collec-
tion, it was concluded that negative and significant impacts would be realized by DT populations in asso-
ciation with the proposed action. 

TRW Environmental Safety Systems, Inc.  1997.  The Distribution and Relative Abundance of Desert 
Tortoise at Yucca Mountain.  U.S. Department of Energy.  Las Vegas, Nevada (TRW Environmental 
Safety Systems, Inc., 1997).  This report summarized DT surveys that were conducted on the NNSS from 
1981-1995. Past surveys had indicated that the northern boundary of the distribution of DTs was slightly 
north of the Yucca Mountain project. It was concluded that the relative density of DT was approximately 
25-31 DT/sq.mi.  overall, the relative abundance of tortoises was considered low compared to Southern 
Clark County but similar to that of Nye and Lincoln County. 

Bechtel Nevada.  September 1998.  The Relative Abundance of Desert Tortoises on the Nevada Test 
Site within Ecological Landform Units (Woodward, Rautenstrauch, Hall, & Ostler, 1998).  DT sign–survey 
transects were conducted in 1996 to estimate the relative abundance of desert tortoises on the NNSS. 
Approximately 332 transects totaling 552 miles were conducted on 206 ecological landform units which 
are small areas that are uniform or homogeneous in ecological characteristics. During the survey, 281 DT 
sign were counted. Results of the survey indicated that 70% of the area sampled was low DT abundance, 
29% was low abundance, and 1% was moderate abundance. A map showing the relative abundance of 
DT on the NNSS was provided. 

CURRENT STATUS  
NTTR South Range DT Surveys 
Methodology  

Initiated in 2010 and continuing through 2016, transect surveys were conducted to determine the pres-
ence/absence and relative abundance of the DT population on the South Range of the NTTR, as required 
by the INRMP and the Programmatic Biological Opinion for the NTTR (NPBO).  The INRMP will require 
updating based on the outcome of the withdrawal process.  Applicable programmatic BiOp require-
ments will be incorporated into the INRMP.  According to the current programmatic BiOp for the NTTR, 
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the action area for consultation included only the South Range of the NTTR and not the North Range of 
the NTTR because “the North Range occurs outside the range of the DT” (USFWS File No. 1-5-02-F-522).  
This is the same assumption associated with this BA.  The goal of the survey was to provide the USAF 
with a map showing the relative abundance and general location of DT populations on the South Range 
of the NTTR.  With the exception of project specific surveys as required by the current programmatic 
BiOp for the NTTR and summarized in the “Historic Surveys” section of this BA, the last comprehensive 
DT surveys that were conducted for the NTTR were located on the South Range in 1992. These surveys 
were relative abundance surveys that indicated that the DT population was low density in areas that 
supported DT.  The current relative abundance surveys are being conducted for the preparation of the 
Range Renewal in 2021 and to re-evaluate suitable habitat in accordance with the current programmatic 
BiOp for the NTTR.  These surveys were a modification of the protocol issued by the USFWS DT Recovery 
Office, titled 2010 USFWS DT Pre-Project Survey Protocol using relative abundance transects as de-
scribed by Berry and Nicholson (1984).  The methodology was developed with informal coordination and 
approval by the Las Vegas Office of the USFWS and the Natural Resources Manager of NAFB. All surveys 
were conducted during the active season of DT (Table 1), but scheduling was unpredictable and was 
subject to access approval by the USAF based on security and safety issues inherent on a secured USAF 
facility. 

The survey method is used to classify areas according to abundance categories, which are 0-20, 20-50, 
50-100, 100-250, and greater than 250 DT/sq.mi.  For the surveys on the South Range of the NTTR, the 
first class was further divided into 0-5 (DT populations are very low density or may not be present) and 
6-20 (Low abundance).  Past surveys by Woodman indicate that this method is a reasonable measure of 
the actual abundance category for areas (Woodman, 2006; Berry & Nicholson, 1984).  The method in-
volves two steps: 

1. Observing and recording the types and numbers of sign along a transect 
2. Conversion of sign counts to DT density 

For this method, two parallel 0.75-mile belt transects that were 30 ft. wide and approximately 100 ft. 
apart were walked by qualified DT biologists.  Thus, approximately 2.5 acres were surveyed per transect 
(Total of 5.0 acres).  The survey was designed to cover all DT habitat previously mapped by the USAF and 
approved by the USFWS as DT habitat in 2009.  Each group of two transects totaling 1.5 miles of transect 
were walked per square mile.  The square miles covered by each group of two transects were arranged 
by Section, Township, and Range as designated on USGS topographic maps. Thus, within each section, 
1.5 miles of transects (5.0 acres) was surveyed.  During the survey, all DT sign was recorded including 
live DTs, scat, burrows, pallets, and DT carcasses. Photographs of all live DT were taken, along with any 
other sign that was noteworthy. If necessary, an adjustment was made to convert total sign to Total Cor-
rected Sign (TCS).  For example, if a live DT was observed and it was in a burrow with scat, this was listed 
as three total sign (live DT; scat; burrow) and one TCS.  This rarely occurred on the South Range of the 
NTTR due to the apparent low density of the DT population.   

A Garmin GPS unit was used to record the location of the start, middle, and end of each transect in WGS 
1984 UTM Zone 11N Meters projection.  Additionally, the location of any observed sign was recorded on 
the GPS.  The GPS was also used to ensure that the transect was walked in a relatively straight line, usu-
ally in a north/south direction.  Some townships and ranges were smaller and oddly shaped if they oc-
curred near the edge of the mapped DT habitat, usually near mountains.  This resulted in the shape of 
the transect being modified to fit the area.   

Calibration transects were not used for this study.  According to Woodman (2006), most biologists have 
a range of calibration coefficients from 8.9 to 12.1.  Woodman has been using a calibration coefficient of 
10 since 1983 and the same coefficient of 10 was used for these studies.  Estimated DT abundance was 
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calculated by multiplying the TCS by the calibration coefficient, providing an estimate of DT per square 
mile.  Transects were walked during the active season of DT (April to May; September to October) with 
the dates being modified each year to compensate for seasonal differences in temperature. Transects 
were initiated in 2010 and were nearly completed by 2015. Table 2 and Figure 20 show the surveys con-
ducted each year of the project.    

To approximate the density of DT for the South Range of the NTTR, the length of transects (592.5 miles) 
was multiplied by the average width of the transect (30 ft.) to provide a total area surveyed (2,155 acres 
or 3.37 sq.mi.).  Density was then estimated by dividing the total live DT observed by the area surveyed 
and adjusted by assuming 90% detection (U.S. Fish and Wildlife Service, 2016).  This is a raw estimate 
that was used for a rough comparison to densities determined for the Eastern Mojave Recovery Unit.  
Methodology used for this project did not provide the information required to calculate density using 
standard procedures described by the USFWS (U.S. Fish and Wildlife Service, 2016) because the study 
was not designed for that purpose.  

 

Table 2.  General information on the DT surveys conducted on the South Range of the NTTR 

Year Dates of Surveys Miles of Tran-
sects Surveyed 

2010 

April 24-25 
May 9 

May 16 
October 9-11 

138 

2011 October 9-10 67.5 

2012 

April 14-15 
April 21-22 

September 22-23 
October 6-8 

138 

2013 April 28 
September 21-22 57 

2014 

April 5 
April 12 
April 27 

September 27-28 

63 

2015 

April 4-5 
April 12 

April 18-19 
May 23-25 

September 26 
October 10-12 
October 24-25 

129 

2016 

April 2-3 
May 15 

May 21-22 
September 3 

September 11 

57 

Total 47 Days 649.5 
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Figure 20.  Years that DT surveys were conducted on the South Range of the NTTR. 
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Burrows and pallets were evaluated according to condition as follows:  
1. Active w/live DT or recent DT sign 
2. Good Condition; Definitely DT and recently used 
3. Deteriorated; Definitely DT 
4. Deteriorated; Possibly DT 
5. Good condition; Possibly DT 

Scat was evaluated as follows:   
1. Wet or freshly dried; Obvious odor 
2. Dried w/ glaze; some odor; dark brown 
3. Dried, no glaze or odor; Signs of bleaching, tightly packed 
4. Dried; Light, light brown to pale yellow loose material; scaly appearance 
5. Bleached; or consisting only of plant fiber 

Carcasses and time of death were evaluated using the following criteria as modified from Woodman and 
Berry (1984) and Averill-Murray (2000): 

1. Fresh or putrid (Time of Death <1 year) 
2. Normal color; scutes adhere to bone (Time of Death <1 year) 
3. Scutes peeling off bone (Time of Death = 1-2 years) 
4. Shell bone is falling apart; Growth rings on scutes are peeling (2-4 years) 
5. Disarticulated and scattered (>4 years) 

If a live DT was encountered, the following parameters were measured: 
1. Median carapace length 
2. Sex 
3. Approximate age 
4. Condition 

An example of the field form used for DT surveys is provided in Figure 21. 

 
Figure 21.  Form used for entering data collected during the relative abundance surveys on the South Range of NTTR. 
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RESULTS 

As of the end of 2015, approximately 73% of the DT habitat of the South Range of the NTTR had been 
surveyed. Of the remaining 27%, 24% is inaccessible to surveyors due to safety and security issues. Thus, 
only 3% of the habitat remains to be surveyed. A total of 270,860 acres were to be sampled on the 
South Range of the NTTR. As of the end of 2015, 196,441 acres have been sampled.  Figure 20 shows the 
areas that were surveyed each year of the project.  

Table 3 shows the condition class of burrows that were observed during the South Range surveys.  Sev-
enty-nine active burrows (451 inactive or abandoned) were observed during surveys on the South Range 
of the NTTR. During the surveys, 39 carcasses of various age classes were observed and recorded (Table 
4).  

Table 3.  DT burrows observed during relative abundance surveys on the South Range of the NTTR 
Condition 

Class Description Number of 
Burrows 

1 Active w/live DT or recent DT sign 79 
2 Good Condition; Definitely DT and recently used 209 
3 Deteriorated; Definitely DT 141 
4 Deteriorated; Possibly DT 61 
5 Good condition; Possibly DT 40 

 

Table 4.  DT carcasses observed during relative abundance surveys on the South Range of the NTTR 

Class Time of 
Death 

Number of 
Carcasses 

1 <1 year 1 
2 <1 year 6 
3 1-2 years 6 
4 2-4 years 9 
5 >4 years 17 

This indicates a relatively even distribution of mortality over time.  However, no real conclusions can be 
made since the surveys were not designed to determine mortality rates.  

Seventeen live tortoises were observed during the 2010-2016 surveys (Figure 22).   The locations of ob-
served DT sign other than live DT and carcasses as recorded for the South Range of the NTTR are shown 
in Figure 23.  Figure 24 shows the areas that have been completed and the areas remaining to be sur-
veyed as of the end of 2015 (2016 data is not available). The areas shaded in red represent areas that 
are inaccessible to surveyors due to safety and security issues.  The relative abundance surveys indicate 
that the majority of the South Range of the NTTR supports a low abundance of DT based on the density 
classes developed for the survey (Figure 24 and Table 5).  Of the areas that have been surveyed thus far, 
approximately 88% were classed as habitat with a low abundance (6-20 DT/Sq.mi.) or areas where DT 
may not be present (0-5 DT/sq.mi.).  The remaining 12% supports moderate to high abundance of DT.  If 
the total number of live DT is divided by the total area surveyed (30 ft. x 592.5 mi. or 3.37 sq.mi.), the 
estimated density of DT on the South Range of the NTTR is approximately 5.2 live DT/sq.mi or 5.8 
DT/sq.mi. correcting for 90% detection.  This is lower than the average density for the Eastern Mojave 
Recovery unit where the average DT density in 2007 was estimated to be 15 live DT/sq.mi. (U.S. Fish and 
Wildlife Service, 2010). However, the density is comparable to the estimates for 2015 and 2016 for the 
Eastern Mojave Recovery Unit, which were 4.9 and 7.0 DT/sq.mi., respectively (U.S. Fish and Wildlife 
Service, 2016).  These field surveys support past surveys conducted in 1991-1992 that indicated that 
most of the South Range of the NTTR supported low density populations of DT (Revegetation 
Innovations, 1992).  The 1992 survey found evidence of DT in 110 of 431 (26%) transects.  The 2010-
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2016 surveys found 201 of 443 transects (45%) showing evidence of DT.  This indicates that, based on 
observed DT sign, the DT population on the South Range of the NTTR is showing a trend towards an in-
crease in size and is comparable in density to populations in the Eastern Mojave Recovery Unit. 

Table 5.  Relative abundance of DT on the South Range of the NTTR 

Density 
(DT/sq. mi.) Abundance Class1 Area 

(acres) 

Percent of 
Surveyed 
Area (%) 

0-5 DT May Not Be Present 105,649 53 
6-20 Low Abundance 69,295 35 

21-50 Moderate Abundance 18,903 10 
51-100 Moderately High Abundance 4,653 2 

1Abundance classes as described by Berry and Nicholson (1984) and modified by 
Woodman (2006). 

Figure 22.  Live DT and DT carcasses observed on the South Range of the NTTR.  Note that observations of DT 
in Alternative 3C were incidental during vegetation and migratory bird surveys. 
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It is important to note that these surveys were not designed to provide accurate estimates of DT densi-
ty, but are only used to calculate relative abundance.  The USFWS has developed standard methodolo-
gies to determine densities more accurately and those methods will be used on areas where the USAF 
activities result any disturbances (especially soil disturbance or habitat removal) that could impact DT.  
The method used for the South Range of the NTTR survey was the best that could be accomplished dur-
ing the active DT season, in a large survey area, and with issues involved in scheduling surveys within the 
constraints of safety, security, and military activities. 

Figure 23.  DT sign observed on the South Range of the NTTR. Note that observations of DT in Alternative 3C were incidental 
during vegetation and migratory bird surveys. 
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Figure 24. Relative abundance of the DT on the South Range of the NTTR.  
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DT Surveys on the Expansion Alternatives 
Formal DT surveys have not been conducted in the expansion alternatives.  Because of the size of the 
area encompassed by the expansion alternatives, the USAF has coordinated with the USFWS to develop 
habitat models based on vegetation and other parameters to determine the potential location of DT 
populations and to measure potential impacts to those populations.  This information is provided in the 
Model Section of this BA.  If the expansion alternatives are incorporated into the withdrawn land, field 
surveys (100% coverage) will likely be required by the USFWS for actions by the USAF that may affect DT 
or its habitat.  While other wildlife and vegetation surveys were being completed on the expansion areas 
in 2016, incidental sightings of DT and sign were recorded. When such sightings occurred, a GPS point 
was taken along with condition and any other information that could be gathered. During vegetation 
surveys and migratory bird surveys in Expansion Alternatives 3B and 3C, two live DT were encountered, 
while 5 carcasses and 6 burrows were observed (Figures 18 and 19).  No DT or DT sign were incidentally 
observed in Expansion Alternative 3A during vegetation and migratory bird surveys conducted in 2016. 

USFWS Approved DT Habitat Map for the South Range of NTTR 
Beginning in 2005, the NNRP conducted several helicopter surveys to map and characterize DT habitat 
on the South Range of the NTTR.  Habitat was determined as a factor of various features including geol-
ogy, soils, and vegetation as well as slope and topography.  The map was finalized in 2009 and reviewed 
by the USFWS at that time.  Later, the USFWS accompanied the Natural Resources Manager on a heli-
copter tour of the South Range of the NTTR to finalize the map, which was officially approved by the 
USFWS on August 27, 2009.  Figure 3 is the map approved by the USFWS.  It was agreed that any military 
mission activities impacting areas shown as potential DT habitat would require the following:    

• Provide desert tortoise awareness training to anyone working in, or traveling through potential 
desert tortoise habitat. 

• Impose a speed limit of 25 miles per hour in desert tortoise habitat and that speed limit signs be 
posted on roads that enter tortoise habitat.  Ensure that these speed limits are enforced. 

• Rehabilitate disturbances of desert tortoise habitat and/or pay a per-acre remuneration fee. 
• Conduct clearance surveys for desert tortoises or construct tortoise exclusionary fencing for ac-

tions in potential tortoise habitat. 
All other actions not in DT habitat would not require monitoring or coordination with the USFWS.   

Range 77 
No DT surveys have been conducted in Range 77.  This area will be included in the DT modeling effort 
using recent vegetation maps created for the area. 

 

Desert Tortoise Habitat Range Model 

Two different habitat mapping models were completed for this BA to delineate areas where military op-
erations could potentially impact DT populations.  The intent of the modeling effort was to develop a 
map to determine areas where DT surveys would be required if DT habitat was potentially affected by 
military actions.  One of the habitat models was a habitat suitability model, where information for the 
model is derived from documented data on the habitat preferences of each species.  The second model 
was a probabilistic model, Maxent, which uses actual observation points of a species to determine suit-
ability of habitat.  Available GIS layers were used to measure the suitability of the cumulative environ-
ment to accommodate the habitat preferences of DT.  Details on the development of each of these 
models and the final model used to predict potential DT habitat are provided in a separate report (Nellis 
Air Force Base, 2017).   
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A meeting was held on July 18, 2018 at the Las Vegas Office of the USFWS to discuss the model parame-
ters.  Changes were made in the parameters and the Habitat Suitability Model was selected for use in 
the BA.   

HABITAT SUITABILITY MODEL RESULTS 
The initial habitat suitability model for the Action Area scored habitat from 1 to 84 with 84 being very 
good habitat.  To tighten the results, scores of 0-48 were considered not suitable habitat and the result-
ing model for the Eastern and Western Action Areas is shown in Figures 25 and 26.  This model was 
comparable to the original DT habitat map approved for the South Range of the NTTR and the Nussear 
model, but indicated more DT habitat around the edges of playas where Atriplex confertifolia and Atri-
plex canescens were dominants and extended the habitat to higher elevations (5,000 ft. MSL compared 
to 3,600 ft. MSL for the previous map).  Additionally, some habitat was designated in areas further north 
than the range of the DT, since the current model did not use current known range of the DT as a crite-
rion.   This allowed the map to accommodate observations of DT and DT sign at the northern boundary 
of the action area.  The northern extent of DT habitat on the Action Area closely matches the northern 
boundary of habitat previously designated on the NNSS in 1994 (Rautenstrauch, Brown, & Goodwin, 
1994).  Surveys should be conducted around the boundary of the Action Area and the NNSS to further 
validate the northern boundaries of DT habitat in both areas.   

ACCURACY ASSESSMENT 
The models prepared for the BA have not been subjected to a formal accuracy assessment, but observa-
tions of DT that have been made in past surveys were overlaid on the model results of the Eastern Ac-
tion area to assess accuracy.  The model was adjusted by scoring to accommodate all observations to 
date.  Field surveys are still required to further assess and even modify the map as required.   

CONCLUSION 
The habitat suitability model appears to be an excellent prediction of potential DT habitat on the Action 
Area.  It is recommended that this map be used to determine where actions imposed by military opera-
tions may potentially impact DT populations.  The Maxent model was also a good model, but qualitative 
accuracy was slightly less (based on past observation points lying within the modeled habitat) and the 
model provided less protection for the DT compared to the Habitat Suitability Model.  If a military action 
has direct or indirect impacts on DT or DT habitat within the mapped DT habitat of this model, formal or 
informal consultation with the USFWS as required by the programmatic BiOp would be initiated to de-
termine if DT populations are present and the mitigation measures required. 
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Physical, Biological, and Chemical Effects of the Action 

DIRECT IMPACTS 
Directs impacts include the immediate effects of the proposed action on the DT or its habitat. New 
weapons delivery areas in the South Range or expansion areas are not part of the actions covered by 
this BA, and use of existing weapons delivery areas have been covered under previous consultation.  
Impacts to those areas were compensated in most cases by remuneration fees.  Three sites were closed 
in the past and are no longer used for military activities.  These sites were discussed in the 2002 BO for 
the NTTR (File No. 1-5-02-F-522) and included Targets 64-5, 63-1, and an abandoned army camp on 
Range 65.  The sites were initially planted with native vegetation in 1997.  These areas are still in the 
restoration process, but the latest surveys of those areas indicate that the vegetation has almost com-
pletely recovered by natural encroachment of vegetation.  Planting of native species at these sites was 
not successful, but natural restoration has progressed quite well (Nellis Natural Resources Program, 
2014).   

For this BA, direct impacts will be discussed according to the actual operations planned for the Action 
Area and the actions listed in the “Description of the Actions Potentially Taken by the USAF on the Ac-
tion Area”.  In general, the actions associated with this BA are similar to those discussed by the original 
programmatic BiOp.  The USAF estimates that overall activities on the Action Area will increase by about 
30%.  The USAF will encourage activities to be located in areas outside of DT habitat, but some impacts 
to habitat are anticipated.  The new DT habitat map includes areas not previously designated as DT habi-
tat.  Actions occurring within DT habitat will be located in previously disturbed or developed areas to 
minimize impacts to higher quality habitat, where practical.  This will not preclude required monitoring 
and pre-project surveys, but will assist in minimizing impacts to DT. 

Ready Access 
Ready access would be provided for the entire Action Area, but minimization measures will be imple-
mented to decrease impacts to the DT.  Ready access especially impacts the Eastern Action Area, most 
of which is currently protected by the proposed wilderness area designation and managed in de facto as 
such within the boundaries of the DNWR.  Depending on the method implemented for acquiring ready 
access, requirements for managing the South Range as potential wilderness may be removed or less-
ened, thus resulting in the potential for increased take of DT since DT are currently fully protected by 
the proposed wilderness designation.  Direct impacts anticipated from ready access include the follow-
ing: 

• Direct Physical Impacts:  DT could potentially be physically harmed or killed as a result of troop 
activities in interstitial areas currently protected as proposed wilderness.  These activities can 
result in direct contact of humans with DT and may involve crushing, trampling, or collision of DT 
with troops resulting in DT death or injury. 

• Harassment of DT:   The presence of troops, troop noise, and troop movements could signifi-
cantly disrupt the normal behavior of DT, such as breeding, foraging, and resting in burrows and 
other cover.  Use of flares, smoke bombs, and paint balls in troop activities can result in harass-
ment of DT.  Live munitions are not used in these activities.  Burrows could be damaged or de-
stroyed by foot traffic and troop activities causing the DT to relocate.  Additionally, foraging by 
DT may be interrupted by the presence of troops causing DT to move to other foraging areas 
that may be less desirable.   

• Habitat impacts:  Because troops will be in small groups and infrequent, impacts to habitat are 
anticipated to be minimal.  Some temporary loss of vegetation from trampling and other activi-
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ties may occur.  Soil disturbance or long-term impacts are not anticipated as a result of ready 
access. 

• Chemical residue from blank munitions and pyrotechnics has the potential to impact DT if acci-
dentally ingested in soils and vegetation.  This will be minimized by requiring cleanup of muni-
tion cartridges and other debris after training is completed.  

• Predators:  Ravens and other predators may be attracted to areas by trash and food left behind 
by troops.  This will also be minimized by training troops to properly dispose of trash and food 
before leaving an area.  Spent munitions and other items will also be removed from areas. 

• Increased potential for take would be minimal because troops will be in groups of less than 12 
soldiers that have been provided with DT awareness training. 

• Vehicles are currently not allowed on trails and unimproved roads on most of the Eastern Action 
Area.  Under ready access, vehicles, including jeeps, ATVs, would be used to transport personnel 
and equipment on all roads including unimproved roads and trails. Ready access will open these 
areas to estimated 30% increase in use by vehicles.  Although most activity by vehicles will be 
restricted to roads and trails, DT can be crossing these areas in habitat potentially supporting 
DT.   

• Ready access is also projected to result in a 30% increase in aircraft operations in the existing 
NTTR airspace, and the corresponding increase by 30% in the use of munitions as outlined in Ta-
ble 6.   However, live munitions will not be used outside of target impact zones and firing ranges 
(Figure 6).  These weapons delivery areas and firing ranges were previously constructed under 
the current BiOp or other consultations.   

Table 6.  Current and projected levels of aircraft sorties and live munitions on the NTTR, NNSS, and expansion alternatives. 
Impact Description Current  Projected 

Aircraft Activity (Sorties) 24,898 32,367 
Large Caliber Munitions (No.) 10,915 14,190 
Small Caliber Munitions (No.) 1,600,746 2,080,970 
Note:  Large caliber includes weapons in the following categories: AGM, CBU, GBU, LUU, 

M206, MK, 2.75” rockets 
Small caliber includes .50 Cal, 20mm, 30 mm, 40 mm,5.56 mm, 7.62 mm 

 

Weapons Delivery Areas 
Weapons delivery areas are directly impacted by use of live munitions including unguided ordnance, 
laser-guided bombs, air to ground missiles, small arms munitions, and self-protection devices (flares and 
chaff).  Most of the weapons delivery areas are located in playas and dry lakes outside of DT habitat.  No 
new weapons delivery areas will be established on Range 77.  Only those weapons delivery areas al-
ready established in Range 77 and the South Range of NTTR will be used.  Most of the potential DT habi-
tat in Range 77 is located on the west and southern boundary where weapons delivery areas will not be 
located.  Weapons delivery areas can be initially cleared for DT prior to and during construction if they 
are found in potential DT habitat. However, clearance surveys prior to weapons delivery is not practical 
and DT take may occur.  No new weapons delivery target impact areas are being planned for the pro-
posed expansion alternatives, Range 77, and the South Range of NTTR.  Those areas are either being 
used as a weapons safety footprint buffer or to address safety and security concerns.  

Two different areas of impact are associated with weapons delivery areas.  One area is associated with 
soil disturbance caused directly by the explosion of a munition or cleaning the area after explosions.  
The second area is the area potentially impacted by explosive fragment dispersal.  Soil disturbances cur-
rently associated with target sites were evaluated by reviewing high resolution satellite imagery at each 
target site and delineating a boundary around the areas where soil disturbance could be observed.  Note 
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that no current or proposed weapons delivery areas are in DT habitat in the Western Action Area, thus, 
it is not being considered in this discussion.  Weapons delivery areas may be implemented in Range 77, 
but they will be located a significant distance (probably over one mile) outside of DT habitat.  Acreage of 
DT habitat according to the new habitat model directly impacted by soil disturbance at active and inac-
tive weapons delivery areas is the following (Figure 27): 

• Active Weapons Delivery Areas:  2,207 acres 
• Inactive Weapons Delivery Areas:  1,045 acres 
• Total:  3,252 acres  

Please note that these acreages are being used to establish the baseline of weapons delivery areas that 
have been impacted in the past either during other BiOps or before DT was listed.  

 

 
Figure 27.  Area directly impacted in the past by soil disturbance associated with active and inactive weapons delivery areas 

on the Eastern Action Area. 
 
For this BA, an important consideration in analyzing the hazard associated with explosion of ordnance is 
the effect of the fragments generated by the explosion.  A hazardous fragment is defined as one having 
an impact energy of 58 foot-pounds or greater (Department of the Army, 1999). Bombs and similar ord-
nance used on the targets at NTTR would probably be classed as 1.1 materials where hazardous frag-
ment density is defined as one or more hazardous fragments per 600 square feet. This equates to a 1% 
probability of hitting a 6 ft. tall man with a face-on surface area of 6 square feet.  Considering these two 
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factors, the minimum fragment distance for ordinance used on the NTTR is estimated to be 1800 ft. 
from the point of impact for humans.  The U.S. Army uses 1250 ft. as the fragment distance for stored 
1.1 class explosives (The Army Institute for Professional Development, 1992).  However, for the NTTR, 
the point of impact of bombs within a target is variable, therefore, the fragment distance is estimated as 
2000 ft. from the center of the target.  Using this fragment distance and the DT habitat map, the total 
acreage of DT habitat potentially impacted by explosive fragments from targets is estimated to be the 
following (Figure 28): 

• Active Weapons Delivery Areas:  6,156 acres 
• Inactive Weapons Delivery Areas:  5,293 acres 
• Total:  11,449 acres 

Inactive weapons delivery areas are included in this analysis because they may be potentially used in the 
future.  These areas are the radius around the center of a target where the probability of a standing 6 ft. 
tall human being hit by a fragment is greater than 1%.  Obviously, the probability of fragments hitting a 
DT that is about 8 in. tall and a face-on surface area of less than one sq. ft. would be much less and a 
much smaller area.   

 
Figure 28.  Area potentially impacted by explosive fragments associated with active and inactive weapons delivery areas on 

the Eastern Action Area.  Areas were determined by a 2000 ft. radius from the centroid of each weapons delivery area. 
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The USAF is currently using target impact areas to delineate areas that have the potential to jeopardize 
the safety of humans and equipment during target use.  A majority of these areas will never be impacted 
by target use, but have been designated to ensure protection and safety of USAF personnel.  Figure 29 
shows the location of these impact areas with respect to DT habitat.  Approximately 111, 291 acres are 
located in target impact areas, of which 84,309 or 76% is located in DT habitat. 

 
Figure 29.  Target impact areas (per MOU with the USFWS) in DT habitat in the Eastern Action Area. 

 
Most of the weapons delivery areas or targets are reused on a relatively frequent basis, which makes 
them less desirable for DT, although DT may traverse the areas in transit to other locations.  DT can be 
killed or harmed if they are within the weapons delivery areas when they are in use.  As discussed, 
weapons delivery areas are projected to experience a 30% increase in live munitions use in association 
with the proposed action.  Direct impacts in weapons delivery areas include the following:  

• Soil disturbance:  Disturbance of soils can be caused by several different aspects of weapons de-
livery maintenance and use including excavation and clearing activities during construction of 
the area, movement of heavy equipment and targets on the area, construction and repair of 
targets, and exploding ordnance. Such activities can result in destruction of burrows, mortality 
of DT, removal of vegetation, and encroachment of invasive, undesirable plant species. 

• Noise and vibration: Exploding ordnance, live munitions, aircraft and other weapon delivery sys-
tems, and heavy equipment used for maintenance and repair of targets can produce noise that 
may impact DT. Noise levels produced by vehicles, dropping of ordnance, and other sources of 
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noise can alter DT behavior or cause hearing loss, but actual noise effects on DT are difficult to 
assess and are not well documented. Noise can cause temporary displacement of DT or physio-
logical stress, which will cause unnecessary increase in metabolic function. These noises may 
simulate that of natural sounds (i.e. thunder) to which many animals may be adapted to re-
spond (United States Geological Survey (USGS) , 2007).  Noise can cause temporary displace-
ment with the tortoises fleeing and can also cause physiological stress (U.S. Department of 
Interior, 2012).   Noise can also mask the sounds of approaching predators resulting in impedi-
ment of proper responses and potentially increasing predation (U.S. Fish and Wildlife Service, 
1994B).  Increased noise levels may cause a loss of auditory function in DT, which could lead to a 
loss of ability to detect and avoid predators (United States Geological Survey (USGS) , 2007).   

• Vegetation removal: Exploding ordnance, vehicle and heavy equipment use, and target con-
struction and maintenance can result in removal of vegetation or alteration in the plant com-
munity. These areas are often invaded by undesirable species of plants resulting in habitat deg-
radation.  Recovery of vegetation in the Mojave Desert can take long periods of time, especially 
without assistance by seeding or planting and irrigating impacted areas.  Estimates of full, natu-
ral restoration of plant communities to the original state range from 33 to over 215 years 
(Vasek, Johnson, & Eslinger, 1975; Abella, 2010).  Changes in the plant community can impact 
forage and cover for the DT and cause movement of DT out of impacted areas. 

• Wildland fire:  Fires can be initiated by exploding ordnance, flares, and chaff. These fires can po-
tentially destroy or alter DT habitat and may result in mortality or take of DT. 

• Dust and particulate air pollution: Exploding ordnance and soil excavation can result in the re-
lease of dust and an increase in particulate air pollution. This impact could be minimized by 
avoiding military operations on high wind days.  Recent studies on surface dust impacts on plant 
gas exchange in Mojave Desert shrubs showed that dust reduced the photosynthetic rate and 
decreased the water-use efficiency of plants, which may result in decreased biomass production 
of plants during the growing season.  Dust was also shown to increase leaf and stem tempera-
tures (Sharifi, Gibson, & Rundel, 1997).  Decreases in photosynthetic rates and biomass produc-
tion can potentially impact DT populations by decreasing the availability of food and cover.  It is 
doubtful that dust would directly impact the DT since it is a burrowing animal that is in contact 
with soil and dust during its excavation activities.  Based on these premises, impacts of dust 
deposition on DT would likely be minor. 

• Water:  To minimize dust and particulate air pollution, water trucks are used to wet soil surfac-
es. This action can result in attraction of DT to weapons delivery areas. Direct impacts to the DT 
by this action can be one of the largest sources of DT mortality due to the additional attraction 
of DT to roads by water and the potential to be killed by vehicular traffic.  This can be minimized 
by careful application of water to roads, which will prevent accumulation of water in depres-
sions, potholes, etc.  USAF personnel should be made aware that this action can result in en-
croachment of the area by DT. 

• Depleted uranium:  DT may be exposed by ingestion, inhalation, or dermal contact with low lev-
els of depleted uranium that is used in some munitions. It is currently unknown if this has any 
effect on DT (U.S. Air Force, 2002A).  Research on the effects of DU on wildlife and humans is 
minimal, in spite of its widespread use in the Gulf Wars.  However, a significant amount of re-
search has been conducted on the health effects of natural and enriched uranium.  Because DU 
contains uranium at lower doses, one can assume that if uranium has effects, then DU has the 
potential for effects on organisms.  Conversely, if uranium does not have epidemiological effects 
on humans and wildlife, then depleted uranium does not have those effects.  Harley et al. (1999) 
completed an extensive review of the literature on the potential effects on DU on human 
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health, including soldiers with fragments embedded in their tissue or organs, and found that no 
evidence of epidemiological effects.  In fact, no overall increase in population mortality has been 
observed due to exposure of humans and wildlife to natural uranium and harmful medical “ef-
fects from DU exposure” are not expected (Office of the Special Assistant to the Deputy 
Secretary of Defense for Gulf War Illnesses, 2000).  In a later review, a small group of Gulf War 
veterans wounded with DU still excreted higher than normal levels of uranium in their urine, but 
no adverse health effects could be attributed to DU or the elevated uranium levels in the urine 
(McDiarmid, et al., 2004).  

Other research has shown general information about negative effects of DU on health of other 
species. The effects appear to be dependent on the exposure pathway, duration, frequency, 
magnitude to a given life stage of the species.  Miller et al. (2017) demonstrated that “non-DU 
exposed cells are influenced by their proximity to DU exposed cells.”  The bystander effect was 
determined to be real and can cause death of other cells that were not initially in contact with 
radiation.  Other studies indicated that when animals were exposed to water soluble uranium 
compounds, high doses cause kidney damage, may affect the brain and other neurological func-
tions, and adversely affect normal functioning of the liver, lungs, and heart (Katz, 2014).  Other 
negative effects on humans and animals include developmental issues, altered behavior, and 
bone structure (Briner, 2010).  The major route of exposure appeared to be inhalation of dust 
created by the explosion of DU munitions (Almuqdadi & Al-Ansari, 2013; Briner, 2010).  Most of 
the research showing detrimental effects of DU focused on the release of radioactive dust fol-
lowing deployment and explosion of DU munitions.  Hon et al. (2015) found that there is mini-
mal risk associated with the handling and storage of DU, but toxicological and radio-toxicological 
effects result for inhalation or ingestion of dust particles “produced by the burning of the core of 
the anti-tank ammunition.”   

An environmental assessment was conducted at one of the ranges on the South Range Study 
Area (Range 63) and concluded that DT would not be detrimentally affected by use of depleted 
uranium on the target (Nellis Air Force Base, 2006).  The assessment stated that research on the 
impacts of depleted uranium on wildlife is minimal, but based on the low population of DT in the 
area, no effect on the DT population was anticipated.  In summary, exposure to DU appears to 
not have detrimental health effects on humans and animals, but dust particles inhaled or in-
gested after the burning of the DU core in weaponry can have detrimental effects.  DU may be 
deployed to a limited extent on weapons delivery areas and some areas may be used to store 
targets exposed to DU munitions.  Based on these studies and reviews, DU may potentially ad-
versely affect individual DT as a result of this proposed action, but due to the limited use and the 
fact that exposure must occur during weapon deployment, it is unlikely to adversely impact the 
DT population on the Action Area. 

• Hazardous materials:  Weapons delivery areas are periodically cleaned and hazardous or unex-
ploded materials are removed at that time. A project was conducted on NTTR to determine con-
taminants found in soils of bombing targets (Nellis Air Force Base, 1996).  The conclusion of the 
project was that bombing and strafing activities on the NTTR generally do not cause surface soil 
contamination levels that would pose risks to on-site workers or the public.  If the area is con-
sidered safe for humans, it is probably safe for DT populations.  Therefore, it is unlikely that DT 
traversing a target site would come in contact with unsafe levels of metals or explosive materi-
als. 

• Vehicular traffic:  Vehicles and heavy equipment are periodically used on weapons delivery are-
as for maintenance, repair, and observation. Potential take of DT could occur by these moving 
vehicles. In all cases, the vehicles would be restricted to access roads and the actual weapons 
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delivery area. Off road vehicle use may occur if ordnance or target materials are deposited off 
target by explosions, etc. 

In general, some take of DT would likely occur as a result of weapons delivery systems. Take of DT can 
be minimized by encouraging use of targets in areas not potentially supporting DT populations. Addi-
tionally, with proper precautions and education of USAF personnel, take can be minimized.   

Weapons Delivery Area Cleanup 
As previously discussed, weapons delivery areas are periodically cleaned, repaired, or removed. If a tar-
get is located in DT habitat, activities could be monitored by a DT biologist to avoid impacts to DT popu-
lations. Other cleanup activities that could impact DT populations would include aircraft crash sites and 
off target ordnance explosions. Direct impacts potentially caused by weapons delivery areas cleanup 
include the following: 

• Soil disturbance:  During the cleanup operation, weapons delivery areas are often graded and 
individual targets may be replaced. Most of these operations require shallow excavation and 
minor soil disturbance. Because this occurs in areas that are repeatedly impacted, potential for 
DT to be present is less than in surrounding, undisturbed areas. 

• Noise and vibration:  Use of heavy equipment during the cleanup operation produces noise and 
vibration that may have minor and temporary impacts on DT populations.  

• Dust and particulate air pollution:  Excavation and soil disturbance associated with weapons de-
livery areas cleanup can result in the release of dust and increased particulate air pollution. Di-
rect impact to the DT population would be minimal. 

• Hazardous materials:  Hazardous materials are removed from the target site during weapons de-
livery areas cleanup and impacts by these materials to DT would not be expected. 

• Vehicular traffic:  Vehicles and heavy equipment moving on access roads and on the weapons 
delivery area could potentially impact DT and result in DT mortality. This can be minimized by 
proper training of USAF personnel. 

• Water:  To minimize dust and particulate air pollution during weapons delivery area cleanup, 
water trucks are used to wet soil surfaces. This action can result in attraction of DT to weapons 
delivery areas. Direct impacts to the DT by this action would be considered minor. 

Threat Emitters 
Threat emitters are generally located along existing improved or unimproved roads.  Approximately 15 
emitters may be constructed as part of this action.  Impacts associated with threat emitters include the 
following: 

• Soil disturbance:  Soil disturbance would only occur during the construction of an emitter site 
and any roads.  Soil disturbance would involve clearing an area approximately 150 ft. by 150 ft. 
for each emitter; it is currently unknown the exact needs for roadways because that would be 
dependent on emitter placement within proximity to current roads, access needs, etc. For anal-
ysis purposes, it is assumed that approximately four acres of roadway would need to be con-
structed or improved for emitter site support.  If the emitter and/or roadway is located in DT 
habitat, impacts can be avoided by construction monitoring and clearance surveys conducted by 
a qualified DT biologist.  The roads may require periodic maintenance, usually on an annual ba-
sis.  DT monitoring and other preventive measures may be required where roads are located in 
DT habitat.  The potential maximum area of soil disturbance caused by this action in DT Habitat 
would be a total of approximately 7.5 acres for emitters (about 0.52 acres per emitter) and four 
acres for roadways, equaling 11.5 acres total.   
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• Vegetation removal: Vegetation would be permanently removed during construction of the 
emitter site. Because of the small area involved, loss of DT habitat (if located in DT habitat) 
would be considered minor. 

• Vehicular traffic:  Vehicular traffic would be increased slightly by the presence of a threat emit-
ter for maintenance and use of the facility. Impacts to DT by this increase would be considered 
minimal, especially if personnel are trained in DT awareness. 

• Noise and vibration:  Each emitter requires a 1.5 kilovolt generator to operate. These generators 
produce noise that likely would not impact local DT populations.  A study was conducted in the 
late 1990s that concluded that short term exposure to subsonic and supersonic aircraft noise do 
not appear to cause hearing loss or physiological changes in DT (Bowles, et al., 1999).  The study 
did not determine the effects of chronic exposure to noise and noise in natural conditions (study 
was conducted in a lab).  Noise originating from the generators would be much less than that of 
aircraft. 

• Electromagnetic radiation, lasers and microwave transmissions:  Electromagnetic radiation 
(EMR) and microwaves would be produced by some emitters and communications equipment 
utilized on the NTTR, and targeting lasers may also be used on the NTTR. At the present time, lit-
tle is known about the impact of these emissions on DT.  RF energy is absorbed by an animal in 
the form of heat. At relatively low RF energy intensities, the heat induced can usually be ac-
commodated by a body. Thus, any effects produced would generally be reversible. At high in-
tensities, the thermoregulatory capabilities of any given species may be exceeded, which could 
lead to thermal distress or even irreversible thermal damage.  

The impact of these emissions on wildlife was reviewed in a programmatic EA prepared for EMR 
at Eglin AFB in Florida.  The EA indicated that EMR and microwave transmissions would have no 
effect on small mammals at ground level because of the exposure requirements and operational 
parameters of the emitter sources (i.e., actual emission sources are well above ground level, di-
rected outward and upward, and are not static), which result in negligible emissions at ground 
level and minimal chance for extended exposure (U.S. Air Force, 2002B).   

The radar units are normally placed on an elevated surface and then emit skyward, with the 
beam constantly moving to either find or track moving objects. They are not pointed at the 
ground or placed along public roadways.  Most radars have "elevation locks" which prevent 
them from aiming the detector/emission beam below the horizon.  The safe separation distanc-
es between the emitters and people or other equipment are provided in feet based on the emit-
ter type and power requirements, with the greatest distance under 1,000 feet (Bechtel SAIC 
Company, 2007). Human safety indicators are established for those personnel that conduct 
maintenance, testing or training with the emitters who may be in close proximity to the emitters 
for extended periods.  Negative impacts to animal species would require exposure to the emit-
ter beam for extended periods of time, which is unlikely given that the beam is not static and 
moves to either find or track an object. 

Balmori (2009) conducted research on the effect of continuous microwave and radiofrequency 
radiation from wireless telecommunication towers on wildlife.  The research did not include rep-
tiles, but amphibians were adversely effected, resulting in behavioral changes, decreased natali-
ty, and increased mortality. In studies investigating the effect of electromagnetic radiation on 
the African clawed frog (Xenopus laevis), no effects on the behavior, reproduction or mortality 
of the species was observed (Redlarski, et al., 2015).  The article basically stated that claims of 
negative impacts of electromagnetic radiation on living organisms are unjustified and require 
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“systematic scientific verification.”  Further research, especially DT, is definitely required to 
make any definitive determinations on impacts. 

Because DT are very close to the ground (below the emitter’s “line of site” and horizon lock), it 
can be assumed that EMR and microwaves would have no effect on the DT.  DT would need to 
be in direct contact with the emitter beam for an extended period of time to experience nega-
tive impacts, and this is unlikely to occur. Lasers would have potential impacts to vision and skin 
on small mammals and may have similar adverse effects on the DT. Impacts of lasers on wildlife 
has not been studied or documented and impacts are only assumed because of adverse effects 
observed in humans. However, the probability of a DT being exposed to a laser is extremely low 
because of their low profile.  Thus, lasers are not likely to adversely affect the DT. 

• Predation:  Threat emitters may be placed on towers or other structures that provide a location 
for natural predators of DT such as ravens to nest and perch (Boarman, 2002).  If raven nests are 
observed at an emitter site, they should be removed, but a Migratory Bird Treaty Act permit 
would be required.  Perching or roosting can be discouraged with various methods commonly 
used at airports for bird management. 

Infrastructure Construction and Maintenance 
Buildings, roads, and equipment staging/storage areas require periodic maintenance and new facilities 
may require construction.  These activities can definitely impact DT populations if they occur in potential 
DT habitat. Impacts can be minimized by construction monitoring and clearance surveys conducted by 
qualified DT biologists. Any trenches or holes excavated during operations should be covered or pro-
tected to exclude DT with temporary fencing.  Most of these activities require environmental assess-
ments (EA) or environmental impact statements (EIS) and formal or informal consultation with the 
USFWS.  As previously discussed in the Action Description Section, up to 115 miles of security fences, 
depending on topography, (approximately 140 acres, based on a 10 ft. right-of-way (ROW)) may be con-
structed on the outer boundaries of the alternative expansion areas. Portions of this fence will likely 
cross DT habitat. 

Impacts potentially caused by infrastructure construction and maintenance include the following: 
• Soil disturbance:  Soil disturbance is probably the major impact associated with infrastructure 

construction and maintenance. Construction activities can involve extensive shallow or deep soil 
excavation depending on the project. Impacts can be restricted to a building or infrastructure 
footprint or may involve extensive excavation along rights-of-way for installation of power lines, 
pipelines, or communication lines or construction of new roads. These structures may be con-
structed above or below ground. In all cases, soil disturbances would be significant and could re-
sult in take of DT and destruction of DT burrows if the activity occurs in DT habitat. Soil disturb-
ance is also associated with maintenance of roads, parking areas, and utility rights-of-way. In 
many cases, these activities result in permanent removal of vegetation and, potentially, DT habi-
tat.  Any holes or trenches should be covered or temporarily fenced to prevent DT from falling 
into the hole.  DT monitoring during activities will also prevent DT from falling into trenches or 
holes. 

• Noise and vibration: Use of heavy equipment during construction and maintenance of infra-
structure generally produces noise and vibration that may have temporary, minor impacts on DT 
populations in the immediate area. 

• Vegetation removal: Most construction and maintenance activities associated with infrastruc-
ture results in permanent removal of vegetation and potential loss of DT habitat. In some cases, 
such as utility rights-of-way, native vegetation will be allowed to return to an impacted area. 
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• Dust and particulate air pollution: Construction activities and some maintenance activities can 
result in release of dust and particulate air pollution. This is minimized by application of water to 
the soil surface. However, dust and particulate air pollution probably has negligible impacts on 
DT. 

• Hazardous materials:  Hazardous materials may be used for construction of various infrastruc-
ture. Additionally, petroleum products and other fluids may be accidentally released during the 
operation of heavy equipment. Generally, these are quickly remediated and impacts to DT 
would be negligible. 

• Vehicular traffic:  Vehicular traffic in and around infrastructure construction would be temporar-
ily increased. Depending on the location, this may impact DT populations. Training personnel on 
DT awareness would decrease the potential for take of DT by vehicular traffic. Depending on the 
infrastructure being constructed, an increase in traffic may be permanent. 

• Water:  Application of water to minimize dust production during construction can result in at-
traction of DT to an area. Construction personnel should be made aware of this potential, thus 
minimizing impact to DT populations. 

• Predation:  Accumulation of trash in and around construction sites can result in attraction of 
certain predators including ravens and coyotes that also prey on DT. Construction personnel 
should be instructed to properly dispose of trash and food wastes to prevent this from happen-
ing.  Additionally, fences can provide perches for predators such as ravens. 

Borrow Pits and Landfills 
The construction of borrow pits and landfills causes significant impacts to DT.  Approximately 539 acres 
of borrow pits are found on the Action Area of which 528 acres or 98% are in DT habitat.  Loss or de-
struction of habitat can occur and DT can be displaced or harmed during the construction of borrow pits 
or landfills. Careful monitoring and clearance surveys during construction activities would minimize di-
rect impacts to live DT.  Landfill sites have the potential to increase numbers of predators, especially 
ravens and coyotes, due to accessible food (U.S. Fish and Wildlife Service, 1991). Landfills have been 
documented to impact DT by loss of habitat, introduction of hazardous materials, increased road mor-
tality and attraction of predatory species, such as ravens (Boarman, 2002).  Generally, on USAF lands, 
landfills and borrow pits require EAs and formal or informal consultation with the USFWS (if listed spe-
cies are impacted) prior to construction.  Specific impacts to the DT include the following: 

• Soil disturbance: Construction and maintenance of borrow pits and landfills entails extensive ex-
cavation and grading. Additionally, monitoring wells may be required. These types of activities 
can result in destruction of burrows and potential mortality to DT. While they are in operation, 
borrow pits and landfills result in loss of DT habitat. Clearance surveys and construction moni-
toring by qualified DT biologists, as well as DT awareness training of personnel can minimize 
take of DT at these facilities. 

• Noise and vibration: Heavy equipment and other vehicles on landfills and borrow pits produce 
noise that could have some minor impact on DT populations in the area. Vibrations caused by 
use of heavy equipment may impact DT populations in close proximity to the facility. 

• Vegetation removal: Daily maintenance and construction result in relatively permanent removal 
of vegetation and DT habitat.  If properly closed, some of these facilities may be restored to nat-
ural vegetation depending on permit requirements and other regulatory issues. 

• Dust and particulate air pollution: Excavation activities in and around landfills and borrow pits 
typically produce dust and particulate air pollution. This would probably have little effect on DT 
populations in the area. Current air pollution regulations would also decrease the potential for 
impacts. 
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• Hazardous materials:  Depending on the type of landfill, hazardous materials may be present. 
Also, fuels and lubricants can be released during excavation activities. Current regulations re-
quire that these be remediated or disposed immediately. Impacts to DT populations are not ex-
pected. 

• Vehicular traffic:  This type of facility would result in increased vehicular traffic which could re-
sult in take of DT. Proper awareness training of personnel can minimize this impact. 

• Water:  During excavation and daily cover activities, water may be applied to soil surfaces to de-
crease dust production. This can, in turn attract DT to the area. Personnel should be made 
aware of this potential event and how to respond. 

• Predation: As previously mentioned, predators such as ravens and coyotes, may be attracted to 
trash and garbage on landfills. Current landfill regulations require that waste be covered on a 
daily basis, which should minimize attraction to predators. These predators can impact DT popu-
lations in the area. 

Test and Evaluation 
This action generally involves test and evaluation of various types of equipment including aircraft, 
ground equipment, enemy detection equipment, communication equipment, and others. Most of these 
activities will be staged in areas that have already been cleared for a specific use and additional impacts 
to DT populations would not be expected. However, the following are potential additional impacts that 
could be associated with this action depending on the equipment being evaluated: 

• Noise and vibration: Testing of new aircraft and certain types of weapons delivery systems could 
result in noise and vibration emanating from flyovers at normal or supersonic speeds. Such ac-
tions could temporarily disorient DT populations, but overall impact would be expected to be 
minimal. As previously discussed, the effect of noise on DT populations is not well understood, 
but disorientation and loss of hearing are potential impacts. 

• Electromagnetic radiation, lasers and microwave transmissions:  Electromagnetic radiation 
(EMR) and microwaves would be produced by some emitters and communications equipment 
utilized on the NTTR, and targeting lasers may also be used on the NTTR. As previously dis-
cussed, this action is not likely to affect DT or DT habitat. 

Battlefield Training 
Battlefield training includes ground troops as well as the use of air and vehicle operations. This action 
may include para-drops, which is discussed in the “Insertion/Extraction and Overland Navigation” sec-
tion that follows. Tortoise densities have been shown to decrease with the addition of military training 
but if training times were altered, impacts were minimized (Kristin H. Berry, 2016).  As previously dis-
cussed, the actual number of activities and operations is not known at this time, but battlefield training 
conducted in DT habitat will be at a sufficiently low occurrence to ensure that effects to DT populations 
and habitat will not be adversely affected.  Impacts associated with this action are discussed in detail in 
the Ready Access section and include the following: 

• Soil disturbance: Soil disturbance would be considered minimal with this action. Most soil dis-
turbances would be localized and small. This would usually be associated with trampling of soils 
by soldiers and soil displacement by vehicles. 

• Noise and vibration: Battlefield training includes use of vehicles, blank small arms, hand flares, 
and smoke grenades which produce noise in some vibration in localized areas. Impacts to DT 
would be minimal, local, and temporary. 

• Vegetation removal: Movement of troops and vehicles across interstitial areas (areas located 
between roads and trails) could result in damage to vegetation and DT habitat. In a desert set-
ting, recovery from these impacts can take several years and can also result in encroachment of 
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invasive plants. Judicious location of troop activities in areas not potentially supporting DT popu-
lations and restoration of habitat following troop activities can minimize these impacts. 

• Wildland fire:  Battlefield training often involves use of flares and other munitions potentially 
causing wildland fires. Such fires can significantly impact DT habitat and vegetation depending 
on the size and temperature of the fire. This impact can be minimized by using proper precau-
tions to prevent initiation of fires and rapid response to extinguish fires. 

• Dust and particulate air pollution: Movement of troops can result in the production of dust and 
particulate air pollution. However, this would be considered minor and probably not impact DT 
populations. 

• Vehicular traffic:  Troop activities usually involve small groups of soldiers and not vehicles. How-
ever, movement of soldiers to an area would involve use of vehicles. Implementation of DT 
awareness training for troops would minimize impacts to DT by this action. 

• Predation:  Battlefield training can result in deposition of trash and food in local areas. Preda-
tors, such as ravens and coyotes, can be attracted by the trash in food and can prey on DT in the 
area. Training of troops in proper cleaning of battlefield areas will minimize attraction of preda-
tors to areas after training and, thus, minimize impacts to DT. 

Insertion, Extraction, and Overland Navigation 
Insertion, extraction and overland navigation will typically be conducted in areas that are not designated 
targets or weapons delivery areas.  Ready access will allow implementation of this action on areas cur-
rently supporting DT populations. Most of the activities will be similar to troop movement discussed in 
the Ready Access section and have similar impacts on DT populations. However, these activities may 
also include the following impacts: 

• Soil disturbance: Some level of soil disturbance may result from para-drops, especially those in-
volving equipment on pallets. Touchdown and takeoff of fixed wing and rotary military aircraft 
will usually occur on unimproved surfaces and may result in some soil disturbances. Insertion 
points may be constructed as runways that are approximately 6000 feet long and 90 feet wide. 
One such runway will potentially be constructed in the dry lake in Alternative 3C and will impact 
approximately 13 acres. This location is not in DT habitat and not expected to impact DT popula-
tions. Para-drops can potentially result in accidental take of DT. Additionally, touchdown and 
takeoff of fixed wing or rotary aircraft can result in soil disturbance and take of DT. 

• Noise and vibration: Most of the noise and vibration associated with this action would be caused 
by fixed wing and rotary aircraft. Noise and vibration would be localized and impacts to DT pop-
ulations would be minimal. 

• Vegetation removal: Para-drops, touchdown and takeoff of fixed wing and rotary military air-
craft and troop movements can result in impacts to vegetation communities and DT habitat. 
These impacts would likely be temporary, but recovery of vegetation may take several years. 

• Dust and particulate air pollution: This action can result in the release of dust and particulates, 
especially around fixed wing and rotary aircraft that may be landing and taking off. However, 
impacts to DT would be considered minimal. 

• Vehicular traffic:  As with most of these actions, an increase in vehicular traffic in the area may 
occur. Impacts to DT can be minimized by proper training of personnel. 

INDIRECT IMPACTS 
Indirect impacts include actions that potentially impact the DT but are separated from direct actions by 
time or distance. Indirect impacts to the DT caused by actions associated with the land withdrawal in-
clude the following: 
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• Ready Access:  The implementation of Ready Access is expected to increase the activity on the 
Action Area by 30%.  This may result in a corresponding increase in vehicular and aircraft traffic 
outside of the boundaries of the action area. Off-site DT populations could be impacted to some 
degree by this increase in noise and potential mortality on highways and roads. However, this 
would probably be minimal because many preventive measures to protect DT have been im-
plemented on the highways in the area.  Also, entry into the Action Area will be through gated 
entrances monitored by security forces or electronic monitoring systems.  This ensures that only 
properly trained personnel will be entering the Action Area. 

• Weapons Delivery Areas:  Construction, maintenance, use, and repair of weapons delivery are-
as results in significant soil disturbance and vegetation removal. This, in combination with in-
creased noise and activity, would likely displace DT populations from the immediate area, forc-
ing them to move to surrounding areas. This could result in a slight increase in DT densities in 
habitat surrounding the weapons delivery areas. If the habitat can support the populations, this 
may not be an issue. Because the population density is apparently low on the Action Area, this 
indirect impact would be considered minimal. If a weapons delivery area is no longer in use and 
not projected to be used in the future, an effort should be made to restore DT habitat and vege-
tation on that area.  

• Weapons Delivery Area Cleanup:  Target cleanup on weapons delivery areas will have the same 
indirect impacts as those listed for weapons delivery areas. However, off-target cleanup associ-
ated with aircraft crashes and off-target explosions can result in long-term loss of DT habitat and 
displacement of DT populations from those areas. This indirect impact can be minimized by en-
suring that off-target areas are restored to natural vegetation as soon as possible. 

• Infrastructure Construction and Maintenance:  Most of the indirect impacts of infrastructure 
construction and maintenance is associated with the increased activity and vehicular movement 
in and around the facility that has been constructed. This impact is easily minimized by proper 
DT awareness training of personnel. Additionally, new structures and facilities often produce 
trash that must be deposited in landfills and may require fill and other materials from borrow 
pits. Although these activities are covered in direct impacts, increase in their use is an indirect 
impact from infrastructure construction. 

• Borrow Pits and Landfills:  The USAF has no plans to use off-site landfills and borrow pits for 
construction of facilities on the action area. Therefore, no indirect impacts involving these ac-
tions is anticipated. 

• Battlefield Training:  As previously mentioned, some battlefield training activities could result in 
damage to vegetation and potential degradation of DT habitat. This can be minimized by proper 
DT awareness training of personnel. Like soil disturbing activities, this can result in displacement 
of DT populations and changes in density and dynamics of the populations in the area. This im-
pact can be minimized by avoiding DT habitat for battlefield training wherever possible. 

• Dust and Particulate Air Pollution:  Dust and particulate air pollution can indirectly impact vege-
tation communities and DT habitat in the vicinity of the source of dust and particles. This is es-
pecially evident along unimproved roads and construction areas. Significant deposition of dust 
on vegetation can result in injury and death of plants. Also, encroachment of invasive plants can 
occur by dissemination of seeds from disturbed areas to surrounding areas. With proper precau-
tionary measures, such as light wetting of surfaces o ruse of other dust suppression methods 
prior to vehicle use or construction activities, to minimize dust production, this impact would be 
minimal.  However, dust production due to ordnance and live munitions cannot be controlled 
and some impacts to DT populations may be realized. 
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• Abandoned Borrow Pits, Berms, and Construction Areas:  These areas often attract DT for con-
struction of burrows if they are abandoned for extended periods of time. This would be a posi-
tive impact if the abandoned areas remain unused. However, if they are placed back into use, 
proper precautions should be made to ensure that they are checked for active DT burrows and 
use. 

• Impacts that may occur outside the Boundaries of NTTR and the Expansion Alternatives:  Im-
pacts occurring outside of the boundaries of the action area are not anticipated, with the excep-
tion of increased vehicle or and aircraft traffic which is discussed above. 

CUMULATIVE EFFECTS 
Cumulative effects are the impacts of future local, state or private activities (non-federal), that may oc-
cur within the action area of the Federal action subject to consultation.  Most of the Action Area is lo-
cated in the Eastern Mojave DT Recovery Unit which appears to support a low density of DT. According 
to general surveys conducted in 2015 and 2016 in the Eastern Mojave Recovery Unit, DT population 
densities ranged from three to five DT/sq.mi. (U.S. Fish and Wildlife Service, 2016).  This indicates that 
the DT population in this Eastern Mojave DT Recovery Unit is low, but relatively stable (U.S. Fish and 
Wildlife Service, 2011).  Currently no future actions by state, local, or private agencies are anticipated to 
occur in the Action Area.  If any unanticipated actions occur in the future, they are subject to review and 
approval by the USAF and would likely require an EA or EIS and formal consultation with the USFWS. 

 
Proposed Minimization and Mitigation Measures for Each Program 

Previous BiOps and formal/informal consultation with the USFWS have provided past guidance regard-
ing DT management practices on the NTTR.  Many of the management practices and mitigation re-
quirements outlined in the BiOps have been implemented on the current NTTR and would be continued 
on the Expansion Alternatives.  Recommendations for DT management are listed below and are intend-
ed to further conserve, manage, and monitor DT within the context of the military mission on the NTTR.   

An Official Representative will be an Authorized Biologist who is responsible for implementation and 
oversight of compliance with recommendations, mitigation measures, reasonable and prudent require-
ments stated in the final USFWS BiOp prepared for this BA.  The Official Representative will also ensure 
that the NTTR complies with all review and reporting requirements and any re-initiation requirements of 
regulatory procedures or documents.  The Official Representative will be responsible for interagency 
cooperation among (but not limited to) private contractors, the USFWS, base personnel, and the USAF. 

PROGRAMMATIC APPROACH TO CONSULTATION 
The intention of this programmatic approach to consultation is to provide all necessary reasonable and 
prudent measures to ensure minimization of impacts and incidental take of DT by the USAF operations 
on the Action Area. This programmatic approach is used because specific information on individual pro-
jects potentially implemented by the USAF is currently not available. Thus, for each USAF action that 
may result in incidental take in the future, and incidental take statement should be provided to the 
USFWS to determine if it falls under the programmatic approach or will require additional for-
mal/informal consultation. 

ANNUAL REPORTING 
USAF will provide the USFWS an annual report documenting any actions or the absence of any actions 
taken in compliance with the conservation measures and terms and conditions included in the final BiOp 

 

 

  DECEMBER 2017  

LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT  |  DRAFT 
NTTR LAND WITHDRAWAL 

 

 B-245



Draft Biological Assessment  Page 80   
Nevada Test and Training Range and Proposed Expansion Alternatives 

for this action.  Any actions resulting in “take” of DT will be reported to the USFWS within 24 hours.  If a 
dead, injured, or diseased DT is found, the Las Vegas office of the USFWS Ecological Services should be 
notified as soon as possible.   

FORMS OF TAKE 
To ensure that protective measures are effective and being properly implemented and to document DT 
take, the USAF will notify the USFWS Ecological Services Division immediately if a DT is killed or injured 
by a project action. If possible, the project action should be temporarily stopped until the USFWS and 
the USAF have reviewed the circumstances surrounding the incident to determine if additional protec-
tive measures are required. Project activities may continue pending the outcome of the review provided 
that protective measures are continued.  The previous BiOp estimated no more than one DT injury or 
mortality per year would be caused by USAF actions.  Because of the increase in activity and area, this 
estimate may need to be increased.  On NTTR, no DT have been injured or killed by military actions from 
1999 to 2017 under any of the formal consultations and the current BiOp.     

Take can only be estimated for a programmatic approach such as this because locations of specific ac-
tions have not been determined.  These actions may or may not be located in potential DT habitat.  Con-
sultation with the USFWS can be initiated when the specifics are defined and the action is known to be 
impacting DT habitat.  Estimated impacts to DT habitat (assumes that all actions are in DT habitat) are as 
follows: 

• Fencing:  A total of up to 115 miles of fence totaling 140 acres based on a 10 ft. ROW.  It is esti-
mated that about 90% of this fencing (126 acres) will likely be located in DT habitat. 

• Threat emitters:  15 emitters at 0.517 acres per emitter, plus approximately four acres of road-
way construction/improvement, totaling 11.5 acres.  It is estimated that about 50% of this acre-
age will be located in DT habitat.    

• Weapons Delivery Areas:  No new areas will be constructed and impacts are not expected to ex-
ceed those that have already occurred under past BiOps and prior to DT listing.  However, take 
of DT will likely occur due to military activities in these areas.  DT take has not been documented 
for these area by past actions and anticipated take is expected to be minimal.  However, survey 
of weapons delivery areas by a qualified DT biologist should be conducted at least once annually 
during weapons delivery areas cleaning activities. Estimated areas of impact for this action is 
listed below and is based on the area already impacted by past actions. 

o Fragment Impacted Areas: 
 Active Targets: 6,157 acres 
 Inactive Targets:  5,293 Acres 
 Total:  11,450 Acres 

o Soil Disturbed Area: 
 Active Targets: 2,207 acres 
 Inactive Targets:  1,045 Acres 
 Total:  3,252 Acres 

o Target Impact Areas:  84,309 acres 
All DTs found in harm’s way in project areas may be captured and moved to a safe location by a qualified 
DT biologist.  The previous BiOp estimated that no more than five DT would be taken per year through 
capture and movement. Again, because of the increase in activity in area, this estimate may need to be 
increased during formal consultation for the new programmatic BiOp. Also, ready access exposes more 
DT to activities and may require more capture and movement.  Based on the 30% increase in activity 
and ready access, take is estimated to be no more than seven DT per year through capture or movement 
and two DT incidental mortalities per year. 
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DT eggs and nests may also be disturbed or destroyed during surface disturbing activities, especially at 
weapon delivery areas and during infrastructure construction and maintenance. The previous BiOp es-
timated that the number of eggs and nests affected by the USAF activities would be one per year. This 
BA is not anticipating a significant increase in soil disturbing activities and, therefore, the previous esti-
mate is probably accurate. 

Weapons Delivery Areas will be surveyed at least annually by a qualified DT biologist to identify any 
mortalities that may have occurred at the target during the year.  This information will be used to pro-
vide a more accurate determination of take in those areas.  If mortalities are identified, frequency of 
surveys may be increased and a more extensive plan of DT monitoring of the target to move DT from 
harm’s way may be required. 

As discussed in the action section of this report, DT may be taken through predation by ravens drawn to 
trash in the project area. With proper trash management and DT awareness training, this level of take 
can be minimized, but will occur to some degree. An increase in this type of predation is not anticipated. 

PROPOSED CONSERVATION MEASURES 
The following sections are devoted to a discussion of reasonable and prudent measures that can be tak-
en to minimize and avoid impacts to DT populations on the Action Area. Mission actions will be planned 
and sited in a manner to avoid DT and DT habitat whenever possible. Actions most likely to adversely 
affect DT will be scheduled during the less active seasons of the year for the DT, when possible.  Almost 
all of these measures are being administered by the USAF under the requirements of the current pro-
grammatic BiOp for NTTR (U.S. Fish and Wildlife Service, 2003).  The measures are listed according to 
the type of impact. The actual USAF actions associated with these impacts are described in detail in the 
action description section of the BA.  Conservation measures as well as informal/formal consultation 
with the USFWS for future site-specific actions would be required when the USAF actions occur within 
the boundaries of potential habitat as delineated by the current habitat suitability model.  Actions oc-
curring outside of DT habitat according to the model will not require conservation measures of consulta-
tion. 

An annual report should be prepared for the USFWS summarizing all DT surveys and monitoring on the 
Action Area.  Mortalities, injuries, and translocation of DT should be documented in the report.  Data 
providing information on the location and disposition of DT and DT sign observed on the action area 
should be provided. 

Movement of DT from Harm’s Way 
If DT or their sign are observed within the boundaries of the NTTR, facility personnel or operations con-
tractors should immediately call NAFB Natural Resources Manager to request a biologist for further 
evaluation.  The USAF activities that may endanger a DT will cease if a DT is found in harm’s way as a 
result of the activity.  Project activities will resume after NAFB Natural Resources Manager has been 
contacted and an authorized biologist removes the DT from danger.  Relocation and handling of live DT 
will be conducted according to the recommendations found in most current version of the Desert Tor-
toise Field Manual (U.S. Fish and Wildlife Service, 2009) which may be found at https://www.fws.gov/ 
nevada/desert_tortoise/dt/dt_auth_form.htm.   

On a case by case basis, as determined by the NAFB Natural Resources Manager and the USFWS, and 
based on the size (acreage) and the type of activities that will be conducted on proposed action sites, DT 
found and removed from the sites and perimeter areas may be fitted with a radio transmitter. DT may 
be moved up to one mile away from the project site as required to be out of harm’s way. DT fitted with 
a radio transmitter will be monitored and data collected until the project is completed to determine 
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movement and possibility of DT returning to the area of capture. Returning DT will continue to be 
moved from harm’s way until completion of the project. Telemetry data will be collected during the pro-
ject monitoring phase and for the life of the transmitter or until the transmitter is removed from the DT. 
Telemetry data collected on DT moved out of harm’s way will be provided to the USFWS in the annual 
report. 

DTs that are moved offsite and released into undisturbed habitat will be placed in the shade of a shrub, 
in a natural unoccupied burrow similar to the burrow in which it was found, or in an artificially con-
structed burrow (Desert Tortoise Council, 1999) depending upon the time of year and ambient tempera-
tures. 

DT moved in the winter (November 1 through March 1) or those in hibernation regardless of date must 
be placed into an adequate burrow.  If one is not available, one will be constructed using the protocol 
for burrow construction (Desert Tortoise Council, 1999).  During mild temperature periods in the spring 
and fall, DT removed will not necessarily be placed in a burrow. 

If a DT is encountered and appears to be experiencing heat stress, it will be placed in a tub, by an au-
thorized DT biologist, with 1 in. of water in an environment with an ambient temperature between 76°F 
and 95°F for several hours, until heat stress symptoms are no longer evident. 

Upon locating dead, injured, or sick DT, proper notification shall be filed with the USFWS Las Vegas of-
fice.  Only qualified biologists should handle live, sick, or injured DT.  Dead DT should be handled with 
care to maintain the carcass in good condition for subsequent analyses of cause of death.  Sick or injured 
DT will be delivered to any qualified veterinarians for treatment or disposal.  A form for all DT that are 
handled (live and dead) will be completed by the Official Representative and the qualified representa-
tive shall be responsible for the handling, storage, and updating of completed forms. 

Soil Disturbance 
In areas where potential impacts and soils disturbance are likely to persist over a long period of time, 
the project site should be cleared of DT prior to construction.  The current BiOp allowed for 971 acres of 
DT habitat to be removed by use of targets and other military activities.  Therefore, the assumption is 
that the 971 acres was completely used during the duration of the current BiOp.  Preconstruction DT 
clearance surveys should be conducted no more than 48 hours prior to earth-moving or vegetation-
disturbing activities, unless the impacted area is secured from entry by DT.  Clearance surveys should be 
coordinated with the Nellis Natural Resources Manager well in advance of any project.  In addition, a 
perimeter around the project area should be cleared, as determined by the Nellis Natural Resources 
Manager and the USFWS.  The determination to conduct perimeter clearance and the width of the pe-
rimeter will be made by Nellis Natural Resources Manager and will be based on the location of the pro-
ject in DT habitat according to the current DT habitat map.  A DT monitor will be present on the project 
sites during all project construction/earth-moving activities until the project is completed.  Any DT or 
eggs found within the project area will be properly removed by a qualified DT biologist (Desert Tortoise 
Council, 1999). 

For areas that would be temporarily disturbed or where restoration is proposed, the top 6 inches of soil 
will be excavated separately from deeper soils and stockpiled in a separate location. Any excavations 
should be backfilled with deep soils first, with the topsoil being backfilled as the final layer. This allows 
the site to have a final layer of soil that approximates original soil conditions and that contains a rela-
tively healthy seed bank for regrowth of vegetation, thus rectifying potential soil displacement.  Soils 
may be lightly rolled or compacted to reduce the potential for wind erosion.  Excavated holes and 
trenches should be covered or surrounded with DT proof fencing until they are backfilled.  A qualified DT 
monitor should be present during excavation activities to ensure that DT do not fall in holes or trenches. 
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Additionally, the USAF will implement other impact minimization procedures associated with permit-
related requirements for construction.  Most of these practices specifically target minimization of soil 
erosion and loss.  Where practicable, the impacted surface will be brought back to original contours and 
erosion control measures will be used to maintain the soil in place.  Sediment fences will be placed 
around the construction site to prevent movement of soils, sediments, and construction materials off-
site during storm events.  The excavated areas will be lightly wetted to minimize dust production.  Appli-
cation of water will be carefully controlled to prevent puddling and subsequent attraction of DT to the 
area. 

Construction of roads, blading of existing roads, or other surface disturbance associated activities will be 
confined to the locations authorized by the Nellis Natural Resources Manager and will not exceed the 
minimum size required for safe usage.  Roads will be lightly wetted to minimize dust production during 
maintenance activities and heavy use.  Application of water will be carefully controlled to prevent pud-
dling and subsequent attraction of DT to the area.  Vehicular speeds will be maintained at 25 MPH in DT 
habitat. 

Disturbance of DT burrows will be avoided from May 15 to September 30 to prevent impacts to buried 
egg clutches and emerging hatchlings.  If this is not possible, active burrows impacted by the action must 
be carefully excavated or inspected with a fiber optic scope to determine if eggs are present.  Eggs found 
in burrows must be removed and placed in a new burrow in suitable habitat according to the current 
recommendations found in Guidelines for Handling Desert Tortoise during Construction Projects (Desert 
Tortoise Council, 1999).  Following the inspection of burrows for DT, all burrows must be collapsed to 
prevent future use. 

All disturbance of DT habitat associated with existing targets and projects will be limited to the current 
acreage of target impact areas, not including roads. Remuneration fees or habitat restoration will only 
be required for new areas of soil disturbance based on the maps provided in Figures 5-8 and 27-29. 

Any areas temporarily impacted by excavation and other activities will be returned to original contours 
and allowed to naturally return to the original habitat.  Encroachment of weeds and invasive species will 
be managed and removed by mechanical, hand, and/or chemical methods in accordance with the Nellis 
AFB Pest Management Plan (Nellis Air Force Base, 2013).  If logistics do not allow these procedures, the 
USAF will pay the remuneration fee for destruction of habitat based on the current rates determined by 
the Clark County DT Habitat Conservation Fund. 

As an alternative to remuneration fees, the USAF may fund and implement DT habitat enhancement 
projects on the withdrawn land. The project cost should approximate the calculated cost of remunera-
tion fees. DT habitat projects will be developed and approved by the USFWS prior to implementation of 
activities covered under this BA, but those habitat projects do not necessarily need to be completed be-
fore the covered activity begins. DT habitat projects and remuneration fees can be combined to mitigate 
impacts. 

Vegetation Removal 
Any vegetation temporarily impacted by excavation, maintenance, training, and other activities will be 
returned to original contours and allowed to recover naturally.  Native plants may be seeded for germi-
nation following the first storm event after project completion. Initial irrigation may be used to stimu-
late germination of seedling plants but should not to be continued to prevent adaptation of the plants 
to an artificially wet environment with shallow surface moisture. If nursery stock is used for replanting, 
all plants should be native and endemic to the specific area.  Natural recovery of areas is preferred to 
seeding and planting.   
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As previously discussed, the top 6 inches of soil will be excavated separately from deeper soils and 
stockpiled in a separate location. Any excavations should be backfilled with deep soils first, with the top-
soil being backfilled as the final layer.  Excavated areas will be brought back to original contours where 
practicable.  Soils may be lightly rolled or compacted to reduce the potential for wind erosion.  

Encroachment of invasive plants in disturbed or restored areas should be prevented, and any invasive 
plants that become established should be removed.  Excavation and construction equipment should be 
cleaned thoroughly before traveling from one area to another on the NTTR. Off-road vehicle use should 
be minimized whenever possible to decrease the spread of invasive species such as red brome, Russian 
thistle, halogeton, and cheatgrass.  Wherever possible, maintenance of road shoulders will be minimized 
to prevent the spread of invasive plants. Those areas should be managed to develop native plant popu-
lations.  

Noise and Vibration 
The USAF will minimize and avoid excessive noise and vibration associated with various construction and 
military operations where possible.  However, impacts to the DT by this type of action are not well un-
derstood, but appear to be minimal at best. 

Wildland Fire 
The USAF currently has a wildland fire management plan in place for NTTR. This plan will be expanded to 
include the alternative expansion areas if they are included as part of the withdrawn land. As part of the 
wildland fire management plan, USAF personnel will be trained to properly respond to the incidences of 
wildland fire. Implementation of this plan will ensure that wildland fires will be minimized and impacts 
to DT due to wildland fires will also be minimized.  

The USAF will adhere to the following DT management recommendations by the BLM with respect to fire 
suppression activities (USDI-BLM, 1998).  While safety is paramount, the following guidelines for DT con-
servation should be considered for all fire suppression activities: 
• Utilize the current Mojave Desert Initiative (MDI) guidelines. 
• Minimize acres burned through rapid fire suppression. 
• Avoid spreading non-native plants by ensuring that all firefighting equipment has been cleaned be-

fore entering the area. 
• Use the current map for potential desert tortoise habitat as designated by the USFWS and mapped 

by the NNRP to determine where special consideration suppression tactics will be conducted.   
• Fight wildland fires aggressively in order to minimize burned acreage.  Actions will be compatible 

with appropriate suppression options.  
• Minimize soil surface disturbances during fire suppression 
• Limit the use of mechanized equipment when possible  
• Restrict use of firefighting equipment/vehicles to existing roads and trails when possible.  
• The use of aerial retardant is authorized in the BLM fire management plan and is the preferred 

method of fire suppression.  Foam or fugitive retardant is preferable to iron oxide retardant in DT 
habitat.  

• Establish fire camps, staging areas, and helispots in previously disturbed areas outside mapped DT 
habitat.  If possible, this should be accomplished in consultation with a qualified resource advisor 
from BLM or NNRP. 

• Provide all firefighters and support personnel with a briefing on DT and their habitat to minimize 
tortoise injuries and destruction, particularly those associated with vehicle use.  

It is important to note that if the Eastern Action Area continues to be under the jurisdiction of the 
USFWS as a potential wilderness area, the general rule will be to not aggressively fight wildland fires un-

 

 

 
DECEMBER 2017  

DRAFT  |  LEGISLATIVE ENVIRONMENTAL IMPACT STATEMENT 
NTTR LAND WITHDRAWAL 

 

 

 

B-250



Draft Biological Assessment  Page 85   
Nevada Test and Training Range and Proposed Expansion Alternatives 

less they are jeopardizing land outside of the boundaries of the NTTR or important military assets locat-
ed within the boundaries of the NTTR. 
Dust and Particulate Pollution 
Dust and particulate pollution is not expected to have significant impacts on DT populations. As dis-
cussed earlier, dust can impact vegetation, which in turn can affect the DT by decreasing the available 
forage.  In an effort to minimize this potential, the USAF will comply with all regulations required for 
construction and military activities to minimize production of dust and other particulates into the air.  It 
is recognized that use of water to decrease dust production can inadvertently attract DT to roads and 
construction sites.  However, current particulate pollution standards require that dust be contained on 
construction sites and along roads.  Therefore, the USAF will minimize use of water where practicable 
and when water is used for dust control, it will be used sparingly to avoid puddling and accumulation of 
water in a manner that attracts DT.  Alternatives for dust control will also be explored and include im-
plementation of dust abatement measures using a soil stabilizer (e.g., application of dust palliatives 
[e.g., polymer emulsion or synthetic fluid]) to reduce impacts from dust. 

Vehicular Traffic 
The USAF, contractors, and other personnel should check under their vehicles prior to moving if the ve-
hicle has been parked for more than a few minutes in DT habitat.  Additionally, signs in parking areas of 
projects or facilities located within DT habitat should be posted to remind personnel to check under 
their vehicles prior to moving them.  Relocation of a live DT found by personnel will be conducted by a 
qualified DT biologist according to the recommendations found in most current version of the Desert 
Tortoise Field Manual (U.S. Fish and Wildlife Service, 2009).     

Speed limit of 35 mph will be maintained on paved roads in DT Habitat.  Speed limits of 25 mph will be 
maintained for all regular vehicle travel on gravel roads in DT habitat.  Speed limit of 15 mph will be 
maintained on two-track roads and trails.   

Signage will be posted to clearly delineate areas within potential or known DT habitat where off-road 
vehicle use is prohibited.  If necessary, fences with appropriate signage should be implemented in prob-
lem areas.  Signs should be posted no further than 300 feet apart and facing outward from restricted 
areas. Off-road vehicle use in DT habitat will be minimized or avoided where allowed by military opera-
tions and constraints. 

Although DT activity at night is rare, convoys and other night vehicular traffic planned for the Action Ar-
ea should be made aware to watch for DT on roads.  The day after convoys are conducted, the routes 
should be inspected for mortalities and those reported immediately to the Nellis Natural Resources Pro-
gram Manager. 

Water 
Minimization of dust production in and around construction sites and some military activities often in-
volve application of water via water trucks and other methods. Accumulation of water can result in at-
traction of DT to those areas. The USAF, contractors, and visiting personnel will be made aware of this 
potential and to be more cognizant of the occurrence of DT in these areas to avoid impacts.   

Water can also accumulate in depressions and potholes on roads and construction areas following the 
storm events. These also serve as attractants to DT and personnel should be aware of the potential oc-
currence of DT in those areas. The USAF will periodically maintain roads and parking areas to remove 
these depressions and potholes. 
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Electromagnetic Radiation 
The impact of electromagnetic radiation on DT is not fully understood at this time. As more information 
is procured on this type of impact, the USAF will implement methods to minimize impacts to DT, if pos-
sible.  However, current literature indicates that adverse impacts to the DT from threat emitters would 
be unlikely and discountable due to the fact that the DT remain close to the ground, out of the range 
and emission zone of emitters.  Also, impacts from emitters are associated with chronic, long term expo-
sures, which are not likely for the DT.   

Predation 
Signage, fencing, power poles, and antennas will only be installed where required to minimize elevated 
perches for predators.  If raven nests are discovered in DT habitat they will be removed by a qualified 
biologist and in compliance with the Migratory Bird Treaty Act. 

All trash and debris will be regularly collected and contained in covered containers to minimize attract-
ing potential predators of the DT (ravens).  This program will include the use of covered, predator-proof 
trash receptacles and proper disposal of trash in a designated solid waste disposal facility.  Vehicles 
hauling trash to the landfill and leaving the landfill must be secured to prevent litter from being released 
along the road. 

Landfills should be properly managed and maintained to reduce the potential for scavengers such as 
ravens, dogs, and coyotes to congregate in areas used by DT.  Appropriate fencing maintained around 
these facilities would reduce the potential for terrestrial animals to access these facilities, and best 
management practices such as sorting trash with high organic matter (i.e. foodstuffs) and burying it im-
mediately with sufficient cover will reduce the occurrence of potential predators of DT.  At the present 
time, no municipal or hazardous waste landfills (as opposed to construction and demolition landfills) are 
located in DT habitat and none are planned to be constructed.  

Hazardous Materials/Depleted Uranium (DU) 
The USAF will comply with all state and federal regulations to accommodate or remove hazardous mate-
rials and DU from target sites, construction sites, etc. Based on this information, the effect of DU on DT 
is anticipated to be minimal as a result of the proposed action. 

Fencing 
Some construction projects (i.e. vehicle demolition areas, explosive demolitions ranges, equipment stag-
ing or storage areas, etc.) may involve installation of fences that can impede movement of DT into the 
areas.  Following the installation of new fencing, enclosures should be searched for presence of DT or 
their sign using 100 percent coverage techniques. Any identified DT burrow will be inspected to deter-
mine occupancy.  Surveys will be conducted for enclosed areas unless a prohibitive risk of surveyors to 
explosive ordnance or demolitions activities impedes surveying activities.  Enclosed areas will be sur-
veyed a total of three times unless the results of the second survey determine conclusively that DT are 
not present within enclosures. 

The previous BiOp originally required DT proof fencing to be constructed around some of the targets 
located in the South Range of the NTTR. Because of excessive damage and difficulty of maintaining these 
fences around live munitions targets, this requirement was amended and the amendment is recom-
mended for this BA. DT should be removed from harm’s way following standard procedures delineated 
in this BA. 

With respect to boundary fencing, direct removal of vegetation and ground disturbance should be min-
imized. Bulldozer clearing or other major soil disturbing methods should be avoided. In areas with heavy 
vegetation, irregularly shaped fence line clearings should be used rather than fence lines with uniform 
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clearing widths. Mechanical clearing can be used if accompanied by actions that minimize soil loss and 
allow restoration of native vegetation.  

Periodic monitoring of the fence and maintaining the fence in a usable condition, consistent with the 
original as-built standards, could be conducted. In addition, the fence line and access roads should be 
monitored for invasive plant species and appropriate invasive plant control measures should be imple-
mented when required.  Measures to decrease use of fences for perching of predators should be im-
plemented where required. 

Awareness Training 
Contractors, military personnel, and any visitors on site will be provided with DT awareness training to 
recognize DT and DT sign.  The program will be presented by an authorized DT biologist for projects 
causing the greatest potential for destruction of DT habitat.  A video or fact sheet, as approved by the 
USFWS, may be presented or provided in lieu of a presentation for projects with low impact potential as 
determined by the Nellis Natural Resources Manager.  Records of training provided to each individual 
will be signed upon completion of training by each individual and those records will be maintained by 
the Nellis Natural Resources Manager.  Contact information for the Nellis Natural Resources Manager 
shall be included on any fact sheets or handout materials.   

Environmental staff will conduct awareness briefings for all personnel working in DT habitat. These 
briefings will be conducted either in person or via a video presentation of the briefing. At a minimum, 
the briefings will include discussions of:  

• General provisions of the Endangered Species Act 
• Necessity for adhering to the provisions of the Act 
• Potential for civil and criminal penalties associated with violating the provisions of the Act  
• Terms and conditions of the USFWS BiOp that are applicable to the activity  
• The definition of “take”  
• The exact boundaries of the site within which the project activities may be accomplished 
• General behavior and ecology of the DT and its sensitivity to human activities 
• Measures to protect DT 
• Proper disposal of food and trash to avoid attracting predators of DT  
• Personal measures employees can take to promote the conservation of DT 
• Specific and detailed instructions will be provided on the proper techniques (preferably by a 

qualified biologist, if practicable) to capture and move a DT that may be in imminent danger (on 
a heavily traveled road, on an active project site, or under a vehicle) in accordance with the 
USFWS approved protocol.  

• Instructions for personnel to inspect beneath their vehicles while in DT habitat prior to moving 
the vehicle.  If a desert tortoise is found beneath the vehicle, it will be moved by environmental 
staff or by project personnel in accordance with guidelines provided to them during the aware-
ness briefings.    

• Reporting requirements when DT are observed, moved, injured, or killed 
 

Conclusion 

It is the conclusion of this BA that if the conservation measures delineated by the BA are properly ad-
ministered, military activities described in this BA may adversely affect DT populations on the action ar-
ea.  Based on the low-density population of DT on the Action Area and the implementation of proposed 
conservation measures, DT take is anticipated to be minimal.  Estimates of take are the following: 

• Seven DT per year through capture or movement from harm’s way 
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• Two DT per year mortality 
• Total of 11.5 acres of DT habitat for emitter/roadway construction 
• Up to a total of 126 acres of DT habitat for fence construction 
• No additional habitat will be destroyed for target construction or use over the current acreage 

in DT habitat.  Acreage of DT habitat impacted by soil disturbance on weapons delivery areas is 
3,252 acres. 

• Area of DT habitat potentially impacted by bomb fragments is 11,450 acres. 
• Area of DT habitat in target impact zones is 84,309 acres 
• Total additional DT habitat taken by construction, excavation, and other activities (in excess of 

current baseline impacts) that is subject to remuneration:  150.5 acres 
Total take of DT habitat anticipated by the proposed action above those areas that have been currently 
impacted or impacted in the past are shown in Table 7. 
 

Table 7.  Take of DT habitat anticipated as a result of the proposed action 

Action 

Current DT 
Habitat 

Impacted 
by Action 

(Acres) 

Estimated 
DT Habitat 
Impacted 
by Action 

(Acres) 

Increase or 
Change in 
Impacts 
(Acres) 

Notes 

Weapons Delivery Areas—Soil Disturbance 3,252 3,252 0 Activity at weapons delivery areas is 
expected to increase by 30% 

Weapons Delivery Areas—Explosive frag-
ments from munitions 11,450 11,450 0 Activity at weapons delivery areas is 

expected to increase by 30% 
New Threat Emitters--Facility --- 7.5 7.5  

New Threat Emitters—New Roads --- 4.0 4.0 Established roads will be used, if 
possible 

Borrow Pits/Landfills 528 528 0 No new borrow pits or landfills are 
planned. 

Landing Zone (Alternative 3C) 0 13 13  

Fencing --- 126 126 Approximately 115 miles of new 
fence 
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